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EXPLORATIONS OF THE UNITED STATES COAST AND GEODETIC SURVEY

STEAMER '‘BACHE” IN THE WESTERN ATLANTIC, JANUARY-MARCH,

I9J4, UNDER THE DIRECTION OF THE UNITED STATES BUREAU OF

FISHERIES.—OCEANOGRAPHY.

By Henry B. liiiiELOW.
\

INTRODUCTION.

In connection with the oceanographic and fishery investigations

between the Grand Banks and Cape Ilatteras which have been

prosecuted l:)y the Bureau of Fisheries for a numiier of years (Bige-

low, 1914a-1915), there developed an appreciation of the importance

of studpng the conditions between tlie southern Atlantic coast and

the Bermudas, Bahamas, and Cuba. As the Bureau of Fislieries

had no vessel on the Atlantic coast which was suitable for this off-

shore work, a request for assistance and cooperation was preferred to

the Coast and Geodetic Survey, which also was interested in certain

phases of the investigation, particularly the physical hydrography.

The Superintendent of the Survey promptly acquiesced in the

suggestion and under an arrangement for an equitalile division of

expenses, the Coast and Geodetic Survey steamer Bache, under the

command of Capt. C. C. Yates, was assigned to the duty. The in-

vestigations were under the direction of the Bureau of Fisheries, W. W.
Welsh, assistant in that Bureau, having immediate charge. The
cruise lasted from January 20, 1914, to March 23 of the same year.

The course of the Bache (see chart) led from Chesapeake Bay to the

oceanic basin in longitude 73° 15', thence south to latitude 32° 30',

and from that point to Bermuda. Sailing from Bermuda on Feb-

ruary 17, she ran 200 miles southwest, to latitude 29° 30', then west

to a point 140 miles north of the Bahamas, and south to Nassau.

Three sections were then run across the Straits of Florida, viz, Key
West to Habana, Founey Kocks (Cape Florida) to Gun Cay, and
Jupiter Inlet to the northern end of the Little Bahama Bank (Mar.

13-21); and, finally, a line thence to connect with the Bermuda-
Bahama line. Serial oceanographic observations were taken at 38

stations and surface temperatures and water samples at 19 addi-

tional stations. The temperatures ® were taken with reversing ther-

mometers of the latest type, with auxihary thermometers to give the

a Temperatures are centigrade.
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6 EXPLOKATIONS, WESTERN ATLANTIC^ STEAMER BACHE, 1914.

temperature of the detached thread of mercury at the moment of

reading. The water samples were collected with Ekman reversing

water bottles (Ekman, 1905b) and with the Bigelow stopcock w^ater

bottle (Bigelow, 1914a). Unfortunately, the former proved unreliable

in the strong currents in which much of the work was carried on;

consequently a number of the water samples are untrustworthy, and
such have been omitted from the table of sahnity (p. 55).

The limitation of the gear on the Bache made it impracticable to

work deeper than 1,800 meters. Only occasionally were w^ater

samples or temperatures taken on the sounding wire at greater

depths; but dowm to 1,800 meters the records are sufficiently full

to afford a satisfactory survey of both temperature and sahnity.

Throughout the cruise the weather was most unfavorable. There

was a constant succession of gales, occasionally of almost hurricane

strength, taxing vessel and personnel to the utmost.

The sahnities were executed in the laboratories of the United

States Bureau of Fisheries at Washington.

THE ATLANTIC WATER.

The Bache stations give a survey of the upper 1,800 fathoms be-

tween Chesapeake Bay and Bermuda; from Bermuda to a point 200

miles to the southwest
;
and between the latter and the northern end

of the Bahama Bank. (See chart.) Off Chesapeake Bay the surface

temperature (fig. 1) rose suddenly from about 12° over the 200-meter

contour to 21.5° 80 miles farther east. This very warm water was
evidently only a very narrow band, for as a rule the surface water,

as far as Bermuda, was 18.8 °-l 9.5°. Close to Bermuda the surface

temperature was 18°-19°; but about 200 miles farther south it rose

to 21°, and on the line to the Bahamas it w^as constantly 20° or

warmer, except between longitude 67° 30' and 71°, where cooler

w^ater was encountered. North of the Bahamas the surface water

warmed to 23°; and it was even warmer, 23.6°, at the mouth of the

Straits of Florida, off Jupiter Inlet. These observations show that

there were four fairly distinct temperature zones, as outlined on the

chart (fig. 1): First, the coast water off Chesapeake Bay, 15° or

colder, which probably extends, though wdth constantly rising tem-

perature, to Savannah; second, the general warm water of the An-
tilles drift, with temperatures warmer than 20°, which swings north-

eastward parallel to the coast, reaching latitude about 36° in Jan-

uary and February; third, the superheated w^ater coming from the

Gulf of Mexico, via the Straits of Florida, 'which gradually merges

with the Atlantic water; and, fourth, a comparatively cool region

west of Bermuda, no doubt continuous with the colder water farther

north. AU this, of course, agrees in its main lines with the earlier
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temperature charts (Agassiz, 1888; Bergliaus, 1891; Deutsche S(^e-

wahrte, 1882) and the correspondence with Schott’s (1912) chart for

the month of February is extremely close. Thus there is no reason

to suppose that the surface temperatures in the winter of 1913-14

were anything but normal.

In the eastern half of the region surface salinity (fig. 2) agreed very

well with surface temperature, being lower than 36.5®/oo to the west

and southwest of Bermuda; with the curve for 36.5”/oo nearly par-

alleling the curve of 20° temperature here, and the curve of 36.6°/oo

Fig. 1.—Surface temperature of the western Atlantic, coast of United States to Bermuda, January to

March, 1914.

that for 21°. Water salter than 36.5Voo formed a very well-defined

tongue swinging northeastward from the Bahama Bank, the curve

for 36.4%o paralleling the coast line, with water fresher than 357oo
next the land off Cape Hatteras, and probably as far south as north-

ern Florida. The 36.5%o water may be definitely classed as the

continuation of the Antilles current, thus agreeing with the tempera-

ture curves; the slightly fresher water (36-36.47oo) west of it as largely

Florida current water; and the still fresher water next the coast north

of Florida as coast water.
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Schott’s (1902) chart of average surface salinity for the year shows

the same northward tongue of 36.5%o or Antilles water, as is to be

seen on the Bache chart (fig. 2) ;
but most of the critical area is

blank for want of data. The records since collected by the inter-

national committee for the exploration of the sea (1909, 1910,

1911) add very little to our knowledge of the region in question,

those for this general part of the Atlantic being chiefly limited to a

line from the neighborhood of Bermuda to Jamaica. In short, pre-

vious salinity records, at least by modern methods, are so scanty for

Fig. 2.—Surface salinity of the western Atlantic, coast of United States to Bermuda, January to March,

1914.

the region crossed by the Bache that it is impossible to state whether

the conditions which she encountered there are characteristic of the

winter season.

Typical examples of the serial temperatures and salinities taken by
the Bache between the contmental slope and Bermuda, and between

Bermuda and the Bahama Bank, which are given in full in the tables

(p. 55), are represented graphically in the accompanying sections

(fig. 3-10). The temperatures aU agree in showing a general cool-

ing from 19°-22° on the surface to about 4° at 1,800 meters. The
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curves southwest of Bermuda are all approximately paralhd, though

with slight variations in the middepths, and especially near the

surface. Between Bermuda and the Chesapeake (lig. 3) there are

great variations in temperature station to station, between 700 and

1,400 meters, though the temperature was comparatively uniform at

1,800 meters and between 700 meters and the surface. This was

also the case, though to less degree, north and northeast of the Ba-

hamas (fig. 6). On the whole the middepths were warmest

Temperature, Centigrade

Fig. 3.—Temperature sections between the continental slope off Chesapeake Bay and Bermuda, stations

10163, 10171, 10177; and Challenger station 37, 40 miles west of Bermuda, April 24, 1878 ( ).

west of Bermuda (station 10177), coldest north of the Bahamas

(stations 10210-10212) and in the northeast Providence Channel

(station 10196), if we omit for the moment the very much colder

water over the continental slope. In the upper layers, between, say,

300 meters and the surface, the Antilles water was warmest, this rela-

tionship of the various stations to one another being more clearly

revealed by the profiles (fig. 11, 12, 15) and charts of temperature

at different levels (fig. 17, 18, 20).
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The course of the Challenger in 1873 crossed that of the Bache at

Bermuda, allowing a direct comparison of the vertical distribution

of temperatures for 1873 (Murray, 1884) and 1914 in that neighbor-

hood. The temperature series taken by the Challenger about 260

miles south of Bermuda in March of that year {Challenger station 29),

Temperature, Centigrade

Fig. 4.—Temperature sections on a line running 200 miles southwest from Bermuda; stations 10179, 10181,

10183; and Challenger station 37 ( ).

agrees very closely with the serial at Bache station 10185, except near

the surface, as shown by the following table:

l)epth in meters.
Bache
station
10185.

Bache
station
10212.

Challen-
ger sta-

tion 29.

Depth in meters.
Bache
station
10185.

Bache
station
10212.

Challen-
ger sta-

tion 29.

0

° C.

19.8

“ <7.

20.75

“ C.

22.2 1,000

° C.

7.1

“ C.
5.62

“ C.
5.8

100 19.55 20. 5 20.3 1,100 6.2 5 4.7

200 18.6
17.3

19. 2 18.2 1,200 5.4 4.6 4.6

300 17. 77 17.5 1,300 4.8 4.4 4.5
400 16.4 16 16.7 1,400 4.44 4.2 4.5

500 , 15.5
14. 4

14. 62
12.8

15.5 1,500 4.1 4 4.2
COO . 13.8 1,600 3.9 3.8 4
700 11.7 10.8 11.5 1,700 3.8 3.7 3.9

800 9. 67 9 9 1,800 f 3.77 3.67 3.9

900 8.2 7 7.3
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Botwoen 200 and 800 meters, and again below 1,200 meters, the

greatest difference is only 0.b°, hardly more than the probable error

of the curves from which the table is constructed. Above 200 meters

the Challenger series is decidedly the warmer; but this difference is

probably due to the geographic location of the stations, the tempera-

ture of 1914 (fig. 1) suggesting that in that year also the surface

reading would have been above 21° at the locality of the Challenger

station. Between the 800 and the 1 ,200 meter levels the tempera-

tures were from 0.6° to 1.5° lower in 1873 than in 1914; but here again

Temperature, Centigrade

Fig. 5.—Temiieratiire sections between Bermuda and the Bahama bank; stations 10185, 10187, 10191.

it may be the difference in geographic location which is responsible,

the lower temperature of the Challenger station at this depth being an

indication of the general and well-known upwelling of abyssal water

toward the Equator. Indirect evidence to this effect is afforded by

the fact that these Challenger temperatures agree ahnost exactly,

below 800 meters, with Bache station 10212 on nearly the same

latitude north of the Bahama Bank, and they do not differ from the

latter by more than 1.4° at any depth, as illustrated in the preceding

table (p. 10).
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The temperatures a few miles south of Bermuda agree very closely

for the two years, one being slightly colder at some depths, the other

at other depths, as illustrated by the following table, constructed

Temperature, Centigrade

Fig. 6.—Temperature sections in the oceanic basin east of the Bahama Bank; stations 10193, 10210, 10212;

and in the northeast Providence channel, ^tion 10196. (Down to 1,800 meters only.)

from the temperature curves for Challenger station 57b, 20 miles

southwest of Bermuda (Murray, 1884), and Bache station 10181

:

Depth in meters.
Bache
station
10181.

Challen-
ger sta-

tion 576.

Differ-

ence. 1

Depth in meters.
Bache
station
10181.

Challen-
ger sta-

tion 57b.

j

Dtffer-

1

ence.

1

0

° C.

19. 37

° a
22.78

° C.
-f3.41
+ .92

1,000 . .

° a
7.38
6,

5

° C.
6. 5
5.3
4.7
4.4
4.2
3.9
3.8

1

° C.
— .88

100 18. 78 19.7 1,100 — 1.2
200 18.89 18.5 — .39 1,200 5.7 — 1

300 18.2 17.8 — .6 1,300 5.2
4.88
4.4

— .8
400 17. 13 17.2 - .07

+ .3
1,400 - .68

— .5500 16.3 16.6 1,500
600 15.2 15.4 + .2 1,600 4 — .2
700 13.2 13.5

11. 2
+ .3 1 700 3.9

3.89
3.7
3.5

— .2
800 10.7 -1- .5 — .3
900 8.7 9 ^.3

j j

1 800

The only important difference—-the warmer surface in 1873—is no

doubt due to the fact that observations were taken in May, 1873,

and in February, 1914.
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Off the west slope of the Bermudas the temperature of the mid-

depths was much higher in 1914 {Bache stations 101 73-10177) than

in 1873, though in the ahyss and above about 700 meters there was
little difference (fig. 3) . This divergence seems to have been a local,

not a general, phenomenon, for the two (^hallenger stations within 100

miles west and northwest of Bermuda (no. 37 and 38) agree much
more closely with Bache station 10171 (fig. 3). So far as these

records go there seems to have been little difference in the tcnipera-

Salinity;

Fio. 7.—Salinity sections between the continental slope off Chesapeake Bay and Bermuda; stations 10163,

10171, 10177.

tures of 1873 and 1914 in this part of the Atlantic as a whole; but the

water in the neighborhood of Bermuda was much more uniform in

1873 than in 1914, when there was a very considerable variation of

temperature at 800 to 1,200 meters between stations west (10177)

and others south of the island.

The salinity curves, like those for temperature, all approach a

nearly uniform value at 1,800 meters, viz, Sd.O-SS'^/oo; and, like

the temperatures, they show the greatest variations in the mid-
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depths between 500 to 1,500 meters, the extreme range at 1,200

meters being only l^joo (34.8-35.5°/oo)* The salinity of the mid-

depths, hke the temperature, was highest west of Bermuda, where

water of 35.2 per cent was encountered at about 1,500 meters;

lowest north and northeast of the Bahama Bank (stations 10193,

10210, 10212) and in the northeast Providence Channel (station

10196), where water of this sahnity was within 700-800 meters of

the surface. So far as I can learn, no serial salinities have pre-

Salinity; yoo

Fig. 8.—Salinity sections on a line running 200 miles southwest from Bermuda; stations 10179, 10181, 10183.

viously been taken by modern methods in the region in question,

the Challenger records being aU open to suspicion because of unre-

hable water bottles.

TEMPERATURE AND SALINITY PROFILES.

The profile from Chesapeake Bay to Bermuda (fig. 11) is neces-

sarily interrupted between stations 10161 and 10163, owing to the

zigzag course followed. (See chart.) On this line water warmer than
20° was confined to a narrow surface belt just east of the 1,800-meter

contour on the continental slope (station 10161), with a secondary
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band at station 10165; otherwise tlie temperature was very uniform

east of station 10163 above 650 meters, the curve for 15° being

almost horizontal at that level, to swing up to the surface near the

land as described elsewhere (p. 47). And, again, the temperature

was nearly uniform at 1 ,800 meters east of station 10163. But in the

middepths there is a very pronounced upwelling of cold water,

revealed by the curves for 5° and 10°, in the center of the profile,

between 800 and 1,600 meters. At the western (landward) end of the

profile all the curves swing sharply upward, showing a very pronounced

Salinity; %o

Fig. 9.—Salinity sections between Bermuda and the Bahamas; stations 10183, 10185, 10187, 10191.

banking up of cold water against the continental slope, which need
be merely mentioned here, being discussed at length on page 47,

and there was evidently a minor banking up of abyssal water against

Bermuda below 1,200 meters. Down to the 700-meter level sahnity

(fig. 12) agrees closely with temperature, the curve for 36®/oo

practically coinciding with 15°, the warm surface water at station

10164 finding its counterpart in high salinity (36.5Voo)* On the

continental slope the successive curves for sahnity dip, like those

for temperature, very steeply from west to east—i. e., they afford
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further evidence of the banking up of abyssal water, and of water
from the middepths, against the slope. The curves show that the
salinity was rather higher in the middle of the profile than either

farther west or farther east, instead of lower, hke the temperature;
but on the slope of the Bermudas sahnity, hke temperature, sug-

gests a shght upwelhng of abyssal water—i. e., it is only in the mid-
layers that salinity and temperature fail to agree. Below about

Salinity; %o

Fig. 10.—Salinity sections east of the Bahama Bank; stations 10193, 10210, 10212, and down to 1,800 meters
in the northeast Providence Channel, station 10196.

1,800 meters abyssal water with practically uniform salinity (34.9°/oo)

was encountered.

The upper layers of water were colder over the southern slope of

the Bermuda Bank (station 10179, fig. 13) than over the northern

(station 10177, fig. 11), the difference being greatest (3°) at 1,200

meters; but below 1,400 meters the northern slope was the coldest.

Along the line rumiing southwest from Bermuda (fig. 13) the

surface layers grew gradually warmer toward the south, the curve
for 15° dipping frpm 550 to 700 meters, while near the surface the
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temperature rose from about 18° to 20°, and the peculiar S-sha])ed

curve for 20° suggests an active mixing of cool and warm surface

water. In the deeps, below 700 meters, the curves reveal a pro-

nounced upwelling of cold abyssal water at station 10181, and the

salinity profde (fig. 14) along this lino shows much the same thing,

the surface layers down growing salter, from north to south, while in

the deeper layers salinity, like temperature, curves rise at station

10181.

The temperature profde from Florida to a point 200 miles southwest

of Bermuda (fig. 15) shows that water warmer than 20° was thickest

near the Bahama Bank (about 200 meters). East of this the curve

of 20° rises to 50 meters at station 10191, then dips, as a tongue, to

Stations

Fig. 11.—Temperature profile of the upper 1,800 meters from Chesapeake Bay to station 10161; and from a

point 130 miles south of the latter to Bermuda.

150 meters at station 10189, where the surface was 19.6°. But 20°

water is again seen at the eastern end of the profile. The curves for

15°, 10°, and 5° are roughly parallel with each other, shovdng a suc-

cession of cold and warm undulations, but, as a whole, dipping from

west to east, the former from about 500 to about 700 meters, the

latter from about 1,100 to about 1,600 meters. The most striking

of these undulations is a well-developed cold band some 300 miles

southwest of Bermuda (station 10185), and this is evidenced by an

upswing of the curves down to 1,800 meters, as well as by lowered

surface temperature. Immediately east of it, however, the water, as

a whole, is warmer than anywhere else along the profile. The tem-

perature then falls toward the west from station 10187 to station 10212

;

but there is a well-marked warm band over the 1,800-meter contour on
63271°—17 2
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the slope of the Bahama Bank. The temperature sections along this

hne (fig. 5, 6) show that practically the entire coohng from the sur-

face downward takes place in the upper 1,500 meters; and below

about 1,800 meters the west-east dip is still evident. The profile

illustrates sufficiently the contrast between the Antilles water on

the one hand and the Florida current water on the other, for while

the latter is even warmer than the former on the surface, water

colder than 10° comes much nearer the surface in it, what we may call

an entire oceanic section being compressed into a channel only some

700 meters deep, and the banking up of cold bottom water on the left-

hand side is much more extreme in the Florida than in the Amtilles

current.

Stations

Fig. 12.—Salinity profile of the upi>er 1,800 meters, Chesapeake Bay to station 10161, and from a point 130

miles south of the latter to Bermuda.

Sahnity (fig. 16) agrees very well with temperature along this

profile down to 1,200 meters. Thus, the curve of 36°/oo is almost

exactly parallel with that of 15°; the curves of 35.5°/oo and

35.3°/oo roughly, though not exactly, parallel with 10° and 5°

temperatures, respectively. Consequently, below 500 meters the two
combined show a mass of warm water of high sahnity south of Ber-

muda; a band of cool, comparatively fresh water at station 101 85;

next, a second w^arm salt mass about 300 miles southeast of Bermuda,
followed by a general cooling and decline of sahnity as far as the

1,800-meter contour on the slope, where there is a third weU-marked
warm salt band. Between the 500-meter level and the surface the

general trend of the sahnity curves is different, the saltest water as a

whole l}fing northwest of the Bahama Bank, wher» there is a layer

about 300 meters thick with sahnity above 36.57oo* Farther
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east tills strikingly saline layer is much thinner and it is twice inter-

rupted (stations 10189 and 10185), though it once more appears near

Bermuda. Over the northern end of the Bahama Bank the 36.5”/oo

water is overlaid by fresher water, as described for the Jupiter

Inlet profile across the Florida current (p. 32). Below 1,200 meters

there is very little further decrease in salinity: At 1,800 meters it

ranges from 34.96 to 35.0P/oo only, and judging from what is

known of Atlantic bottom water (Murray and Iljort, 1912; Nansen,

1912), it is probably practically uniform below that depth. Though
the curve of 35%o suggests a slight upwelling of this abyssal

water in the center of the profile, the entire range of variation of

Stations

Fig. 13.—Temperature profile of the upper 1,800

meters, on a line running 200 miles southwest
from Bermuda.

Fig. 14.—Salinity profile ofthe upper 1,800 meters,
on a line running 200 miles southwest from
Bermuda.

sahnity below the 1,000-meter level is so small that it is doubtful
whether this was really the case. Certainl}^, temperature suggests
nothing of the kind but just the reverse.

The relationship of these profiles to one another may be illustrated
further by charts of the temperatures and salinities at the 200, 600,
1,000, and 1,800 meter levels.

At 200 meters salinity was remarkably uniform, the extreme range,
except for the cool, fresh water next the coast (station 10158, p. 45),
being from 36.42%o to 36.55Voo only. The temperature range (fig.

17) was also very small, 18.1° to 19.3° over most of the area.
Next the coast off Chesapeake Bay it was much colder (11.2° at
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station 10158); but east of station 10161 the temperature at this

level was nowhere below 18°. Off the mouth of the Straits of Florida

and off the northeastern slope of the Bahama Bank (station 10210)

Stations

Fig. 15.—Temperature profile of the upper 1,800 meters, from Florida to a point 200 miles southwest of

Bermuda.

the 200-meter temperature rose to 20°, and it was even warmer (22°)

in the northeast Providence Channel (station 10196). The course of

the curve of 19° is worth notice, since it shows a tonguelike extension

Stations

Fig. 16.—Salinity profile of the upper 1,800 meters, from Florida to a point 200 miles southwest of Bermuda.

of warm water parallel with the coast, recalling the surface (fig. 1).

But this phenomenon was limited to the upper 300 to 400 meters,

for at 600 meters (fig. 18) the water was warmest (16°) west of
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Bermuda, over a roughly oval area with slightly colder (15°) water on

the east, south, west, and, probably, on the north also. South of

Bermuda the temperature was below 15°. And it was even colder

(12°) off the Bahama Bank, falling to 10° in the northeast Providence

Channel, and probably all along the continental slope, with a tem-

perature of only about 5° off Chesapeake Bay at this level. The

extension of a tongue of 12° northward from the Bahama Bank
suggests that part of the cold water, which is banked up against the

latter, is drawn here into the general northerly drift of the Antilles

Fig. 17.—Temperatures at 200 meters.

current; but apparently the cold water at station 10185 was the

result of local upwelling, not of a cold band.

The distribution of salinities at 600 meters (fig. 19) suggests,

although it does not parallel, the temperature, the water being saltest

(over 36.P/oo) west of Bermuda, where the curve of 36^oo incloses

a roughly oval area, which was probably limited by water of lower

salinity on the north, as it certainly was on the east, south, and

west. The low salinity of station 10185 is as clearly a local phenome-
non, as is its low temperature. Over the southwestern part of the

area in general the salinity was very uniform (36-36.08Voo) ;
but



22 EXPLORATIONS, WESTERN ATLANTIC, STEAMER BACHE, 1914.

north of the Bahama Bank and along the continental shelf the

water was much fresher, its salinity falling to about 35.5Voo off

the northeast slope of the bank, as far as station 10212, and in the

Providence Channel, to 34.9Voo in the exit of the Straits of

Florida (station 10206), and to about 35.1%o off Chesapeake

Bay. Thus, the low temperature and salinity which characterize the

surface waters west of Bermuda (p. 6, 7) were limited to a shallow

zone, this being the warmest and saltest area at the 600-meter level.

Similarly the very high surface temperature at the mouth of the

Straits of Florida and northeast of the Bahamas in general was
equally superficial, cold water rising nearer to the surface there than

over the oceanic basin.

At 1,000 meters conditions are puzzling. It is clear that the

temperature at this level was highest (12°-13°) northwest of Ber-

muda, and that most of the area studied was about 10°, with cooler

water near the coast—i. e., that the general distribution of temper-

ature was essentially similar to that of the 600-meter level. But the

low temperatures (about 7°) at stations 10181, 10183, 10185, and

10171, suggest a tongue of cold water, extending from southeast to
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northwest, right across the area traversed by the Bache, which has no

counterpart at the higher level. Its outline forbids the assumption

that it can he northern water, unless in the form of an upwelling. How-
ever, the existence of such a tongue depends on the temperature read-

ing at station 10171, and as this is not accompanied by correspond-

ingly low salinity, but the contrary, it is natural to wonder whether

it is correct. Discarding this one reading, the warm (10°) water

would hardly be indented on the southeast (fig. 20), and the tempera-

ture curves would agree much more closely with the salinities. The

lowest temperatures at this level were off Cape Hatteras (4°-5°) and
off the Bahama Bank, and it is probable, though not certain, that

there was a continuous belt of cold water all along the continental

slope. Salinity (fig. 21) like temperature at 1,000 meters was highest

northwest and west of Bermuda, with a similar slight indentation by
fresher water on the southeast. Although the salinity, unlike the

temperature, is practically uniform over a considerable area east and
northeast of the Bahama Bank—i. e., affords no evidence of upwelling

on the slope—this apparent difference is not essential, because the

comparative uniformity of salinity below 1,000 meters makes it a far
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less obvious index to upwelling than temperature at this or greater

depths. At 1,800 meters the temperature was very nearly uniform,

the extreme range being only from 3.5° to 4.2°, with water as warm
as 4° for approximately 400 miles west of Bermuda. At this level

the extreme range of salinity was only O.OTVoo (34.94-35.01%o),

water of 35%o occupying an elipse between Bermuda and the

Bahamas, apparently surrounded by slightly fresher water—i. e.,

roughly corresponding to the area of highest temperature at this

level. Thus, the effect of the warm salt water of the Florida and

Antilles currents, so noticeable on the surface, is hardly to be traced

below 600 meters, by either salinity or temperature. On the con-

trary, the cold, comparatively fresh water of the deeps rises nearer

to the surface under them than in the region west of Bermuda, and
apparently this is also the case south and east of Bermuda. Thus
we have, west of Bermuda, a mass of water distinguished by high

temperature and salinity, from about 200 down to 1,800 meters.

There is, of course, notiling novel in the observation that the water,

as a whole, is warmer west of Bermuda than farther south or east—i. e.,

that the cold abyss water is farther from the surface. Indeed, the
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general approach of the water of the abyss toward the surface, from

about latitude 30° toward tlie Equator, is one of the most essential

features of oceanic temperature and one of the most significant in its

bearing on the genertil system of oceanic circulation.®

It is interesting that while the 600-meter temperatures of the Baclie

agree very weU with earlier records, the warmest water west and north-

west of Bermuda being 16.3°-16.5°, as against 16.8° as given liy Scliott

(1902), at 1,000 meters the Bache records are notably warmer, 13° as

against 8.2°, according to Schott (1902, 1912)—that is to say, the

abyss water was farther from the surface—and even at 600 meters the

area of 6° water extended farther to the south (to about 28° north

latitude) than it is represented by Schott (about 31° north latitude),

though hardh^ as far to the westward. Othervuse, the Baclie and

Valdivia charts agree very well for this level. Even at 1,000 meters,

the geographic location of the absolute maximum is very nearly

the same in Schott’s chart as in our own. In short, the work of

the Bache corroborates in general the earlier temperature records;

but the salinities are a distinct addition to oceanography, there

a For an excellent account of this phenomenon, see Schott (1912), p. 130.
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being practically no previous records for the middepths in this

region. The discovery that the general distribution of sahnity is the

same as that of temperature—i. e., highest west of Bermuda (except

on the immediate surface)—is a further corroboration of the upweUing

of abyssal water toward the Equator.

THE STRAITS OF FLORIDA.

The Straits of Florida are historic grounds for oceanographic study,

thanks to the temperatures taken by the Blake (Agassiz, 1888) and to

the numerous current measurements made by the United States Coast

and Geodetic Survey, especially by Capt. Pillsbury (1886, 1887, 1889).

However, it remained for the Bache to obtain satisfactory series of

Temperature, Centigrade

Fig. 22.—Temperature sections on the line Key West-Habana; stations 10197, 10198, 10199, 10200, 10201;

and ofi Pensacola, Fla., March 13, 1885 ( ,
Albatross).

salinities, simultaneous with temperatures. Three profiles were

drawn across the Straits—one from Key West to Habana, one from

Cape Florida to Gun Cay (coinciding with the Blake and vdth.Pills-

bury’s profiles), and the third from off Jupiter Inlet to the northern

end of the Little Bahama Bank.

Tlie Bache found a general rise in surface temperature, from north

to south, along the whole length of the channel, the water being wann-
est (24.70°) approximately 20 miles from Habana—i. e., in the posi-

tion of the axis of the Florida current at low declination of the moon.
The surface was cooler immediately off Key West than anywhere else

in the Straits (station 10197, 20.78°) vdth a slight but progressive

warming along the Florida coast from southwest to east and north.
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Water warmer than 24° was confined to tlie southern and western

part of the cliannel, and the water in the Old Bahama Channel was
probably as warm as 24°,. while the surface was fractionally cooler

along the western face of the Bahama Bank. At the northern end

of the channel the surface temperature was 23.6°-23.7°, and it was
considerably cooler east of the Bahama Bank, as pointed out (p. 6)

.

Thus, the inequalities in surface temperature are gradually dissipated

from west to east and north, the temperature range diminishing

from 4° off Habana to practically zero off Jupiter Inlet. As a whole,

the Straits were considerably warmer on the surface than the Atlantic

water east of the Bahama Bank.

Salinity; %o

Fig. 23.—Salinity sections on the line Key West-Habana; stations 10197, 10199, 10200.

The surface salinity was much more uniform than the surface tem-
perature, the extreme range over the whole length of the channel
being about 0.27%o only (35.9° to 36.17%o).
The serial observations on the Key West-Habana Ime (fig. 22, 23)

show that off Key West the water cooled from nearly 21° on the

surface to 11° at 200 meters; 20 miles farther south from 23° to 14°;

in the center of the channel only from 23.5° to 22° in the same depth.

Below that depth the curves of the temperature sections on this line

approach each other, the temperature range at 900 meters being
only 1.5° (7°-8.5°). The warmest station was in the center of the

Strait (station 10201). Unfortunately, serial water samples were
taken at only three of these five stations (none at station 10201,

perhaps the most interesting of aU). However, they show that the

salinity was lowest immediately off Key West (station 10197), and
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that in the southern half of the channel (stations 10199 and 10200)

the saltest water (about 36.5®/oo) was at 200 meters, with 36®/oo

water on the surface above it. Below the 200-meter level there

was a rapid vertical dechne of sahnity to about 35-35.2°/oo at 600

meters, followed by a much slower decrease, to about 34.9®/oo

at 1,100-1,200 meters. The temperature and sahnity profiles (fig.

24, 25) constructed from these sections show that water colder

than 10°, and with salinity lower than 35®/oo, was hanked up

agamst the Florida slope to within 200-300 meters of the surface. On
the Cuban side of the profile water of 35®/oo was met only below

about 900 meters (10° water at 700 meters). The coldest water of

all (4°-5°) lay on the bottom off Habana below 1,300 meters, and

water equaUy cold may have fihed the trough below this depth, but

Fig. 24.—Temperature profile, Key West-Habana.

we have no records from this or greater depths on the north side.

Perhaps the most striking feature of the profile apart from the cool

fresh water off Key West is the band of warm water at 100-800

meters in the center of the channel outlined by the curves for tem-

peratures between 10° and 20°. In the middepths this band was

even warmer than the water next to the Cuban coast; but the surface'

water was warmest on the Cuban side where there was a surface layer

about 100 meters thick of 24°-25°.

Unfortimately, the salinity profile is not complete, there being

no salinities for the middepths at stations 10198 or 10201; hence it

is a question whether the warm band just mentioned was charac-

terized by high salinity as weU as by high temperature. There is

nothing in the data from the other stations along tliis Ime to forbid

such an assumption. The range of surface salinity was only about
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0.17®/oo (from 35.93 to 36.P/oo), the surface being freshest on the Cuban
side, above the saltest water (36.5Voo), as just noted.

Apart from a possible salt tongue in the center of the channel, the

salinity curves as a whole dip from north to south, and it is worth

Stations

Fig. 25.—Salinity profile, Key West-Habana.

noting that the same vertical range of salinity (36 to 35°/oo) which

occupies 900 meters at the southern end was condensed into 260

meters at the northern end of the profile.

Temperature, Centigrade

Fig. 26.—Temperature sections on the Gun Cay-Cape Florida line; stations 10202, 10203, 10204.

Between Cape Florida and Gun Cay the channel is only about 900

meters deep and 60 miles wide. Nevertheless, we find as great a

range of salinity (fig. 27) and almost as great a range of temperature

(fig. 26) as in the Key West-Habana profile. As before, the water

was coldest and freshest next to Florida, warmest and saltest off

the Bahama Bank; and the two eastern stations are saltest (36.5°/oo)
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iit 200 meters, below which level there is a rapid decrease of salinity

to 34.85%o at 800 meters in the center of the channel, and to 35.5®/oo

at 700 meters off Gun Cay,

At all three stations along this line the vertical cooling was rapid,

the temperature dropping off Cape Florida from 21° to 10.5° in a

Salinity; %o

Fig. 27.—Salinity sections on the Gun Cay-Cape Florida line; stations 10202, 10203, 10204.

distance of 50 meters; from 24° on the surface to 6° at 800 meters

in the center of the channel; from 23° to 12° in 700 meters off Gun
Day. The temperature profile (fig. 28) shows no trace of the warm
tongue so conspicuous between Key West and Habana, and the

warmest water (24°-25°) was on the surface in the center of the

Stations

channel, instead of on the Bahaman side, besides being fractionally

cooler than the highest surface temperatures off Habana. The
banking up of water colder than 10° and fresher than 35%o
against Florida is even more pronounced than in the preceding

profile, water with these characteristics rising to within about 175
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meters off Cape Florida; to about 250 meters off Key West. The
same lenticular mass of 36.5%o water (fig. 29) is to be seen on
the Bahaman side and at the same level (200 meters), as off Cuba
in the Key West-Habana profile. As in the latter, the surface is

freshest where warmest, though this is now in the center of the

Strait instead of on the Bahaman side. The whole range of surface

salinity is only about 0.1®/oo- The curves for temperature colder

than 20°, and sahnities lower than 36®/oo, dip regularly from
west to east, the curves for 36^oo and 15° coinciding almost

exactly with each other, and the slope growing progressively steeper

with decrease of temperature and salinity. The saltest and coldest

water was in the deepest part of the channel, 34.85°/oo and 6.16° at

800 meters.

Stations

Fig. 29.—Salinity profile across the Straits of Florida, Gun Cay to Cape Florida.

Comparison between these two profiles shows that the subsurface

temperatures between Cape Florida and the Bahama Bank agree

very closely with those of the northern half of the Key West-Habana
profile, the curve for 20° dipping from 25 or 30 meters near Florida

to about 250-275, the curve for 15° to about 500 meters in both,

but below 500 meters the Cape Florida profile is considerably the

colder of the two, depth for depth, its 800-meter temperature being

about the same as at the 1,200-meter temperature between Key
West and Habana. There was probably a similar difference in

sahnity, though owing to the lack of data at stations 10198 and 10201

complete comparison is not possible.

We find the same general type of temperature and salinity sections

(fig. 30, 31) along the Jupiter Inlet-Bahama Bank line, the water

saltest at 200 meters, warmest on the surface, with the same general

rise in temperature and salinity from west to east. The total range

of both is as great as before, but the depth of the channel having
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decreased to only 700 meters, the vertical increase is even more rapid

than on the Cape Florida line.

In the profiles (fig. 32, 33) the curves for 15° and 10° tempera-

tures and for salinities of 36%o and less dip from west to east, water

of 10° and 35%o rising to within about 200 meters of the surface off

Temperature, Centigrade

Fig. 30.—Temperature sections between Jupiter Inlet and the Bahama Bank, and east of the latter;

stations 10205, 10206, 10207, 10208.

Jupiter Inlet; and as was the case off Cape Florida, the curves for

15° and 36%o coincide with each other, but the curve for 20°

temperature, which likewise dips near Florida, runs practically

horizontal from the center of the channel eastward across the Bahama

Bank. The mass of 36.5''/oo water once more appears at 200 meters;

Salinity;

Fig. 31.—Salinity sections between Jupiter Inlet and the Bahama Bank, and east of the latter; stations

10205, 10206, 10207, 10208,

but instead of being limited on the east by a coast line, as was the

case in the preceding profiles, it now extends across the northern

end of the Bahama Bank, to join the 36.5®/oo surface water farther

east (fig. 16). There is no surface water as warm as 24° in this

profile; but the difference between the warmest readings in it and
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the preceding profile is only fractional, while the surface was more

uniform, and the mean surface temperature was fractionally higher

(23.7°) along the Jupiter Inlet than the Cape Florida line (23.04°).

In the bottom of the channel the water was of practically the same

temperature (5.7°) and salinity (34.85Voo) as between Cape Florida

and Gun Cay, 100 meters deeper.

The vertical condensation of salinity and temperature, and the

general rise of cold fresh bottom water toward the surface from off

Habana to the northern entrance of the channel is illustrated by an

artificial profile lengthwise of the axis of the channel (fig. 34), recon-

structed from the preceding transverse profiles. Several features

deserve mention. The very warm surface water has been sufficiently

emphasized. Beneath it lies a band of salter, cooler water (36.5®/oo

and 20°) extending the whole length of the profile, and continu-

ous in both salinity and temperature with the surface water east

of the Bahama Bank (p. 19, fig. 15, 16). Whether it is also con-

tinuous with the surface water of the Gulf of Mexico is not certain.

Finally, at the northern end of the profile the rise of water of 6°-10°

temperature and 34.8-35'^/oo salinity toward the surface is very
evident; but water colder than 5° does not rise up the slope

above the 1,100-meter level. Water of this temperature was also

63271°—17 3
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encountered at about this same level east of the Bahamas and also

in the Providence Channel (station 10196).

The distribution of temperature and salinity may be further

illustrated by charts of the 200, 400, and 600 meter levels.

At 200 meters (fig. 35) there was a general rise of temperature

from north and west to south and east from about 10° close to the

coast of Florida to 23° off Habana and 21.8° off Gun Cay. Opposite

Jupiter Inlet, however, the warmest water (20.13°) was in the center

of the channel at this level, with a fractionally lower reading (19.93°)

off the northern end of the Bahama Bank. The range of salinity at

Fig. 34.—Profile of salinity ( ), and temperature ( ), lengthwise of the Straits of Florida.

Horizontal scale.

this level was only 1.37Voo (35.3 to 36 .67 ^^/
00 ) with the water freshest

close to the coast of Florida, while the salinity of the southern and
eastern half of the channel ranged from 36.5 to 36.67Voo (hg- 36).

At 400 meters (fig. 37) there was a general west to east warming
in the northern half of the channel from about 9° near Florida to

16° near the Bahama Bank; but off Key West this was comphcated
by the warm tongue of 17° in the center of the channel, already

described for the Key West-Habana profile. At this level the range
of salinity (fig. 38) was from 35.P/00 (station 10206) to 36.2^oo;
lowest close to the coast of Florida, highest on the south and
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east side of the channel, the curves for 35.5 and 36Voo suggesting,

although they do not precisely reproduce, the curves for 10° and
15° temperatures, respectively. The lack of data from the mid-

depths at station 10201 leaves the possibility open that there

may have been a tongue of still salter water at the west end of the

channel, to correspond with the tongue of high temperature there.

At 600 meters, however (fig. 39), the warm water at station 10201

has lost its tonguelike character, being continuous with the general

temperature (12°-13°) of the southeastern and eastern parts of the

Straits. At this level the water was 7°-10° along the Florida side

of the channel, and there was a second cold area off Habana (9°-10°),

apparently a tongue from the west.
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At 800 meters the distribution of temperature was much the same,
coldest off Florida, and again off Hahana, warmest in the center of

the channel between Key West and Habana, and on the east side of

the Straits, but the absolute value everywhere l°-3° lower. Below
800 meters there was a general rise in temperature from north and
west to south and east.

Owing to the insufficiency of the records on the Key West-Habana
j

line, it is not possible to plot the 600-meter salinity. In the northern i

half of the channel it ranged from about 34.9°/oo off Florida to 35.6°/oo
j

off the Bahama Bank, the curve for 35'^/oo running, roughly, north
(

and south.. Judging from stations 10200 and 10199, where the
f

salinity, respectively, was 35 and 35.27^^/00, and from station 10197, ,

r
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where it was 35.3®/oo at 200 meters, there was probably a general

rise, north to south, from below 35®/oo to about 35.S^loo at 600 meters,

at the west end of the Straits as well. This rise in salinity, from the

Floridan to the Cuban and Bahaman side of the channel, is still

traceable at 800 meters, where the salinity rose from 34.85-34.9°/oo

at stations 10200 and 10203 to 35.P/oo off Habana and 35.4Voo off

Gun Cay.

The future must show whether the salinities outlined above are

normal for the Straits, there being no reliable data for comparison;

neither, for that matter, are the subsurface salinities known for any
part of the Gulf of Mexico, the various hydrometer readings which
have been taken there being too high (Kriimmel, 1907, p. 357), nor
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for the water inunediately north of the Bahamas. But the Blake
temperature series taken in 1878 between the Tortugas and Cuba,
and on the Cape Florida-Gun Cay line, reveal the same general dip

of the temperature curves from north and west to south and east,

and the same banking up of cold water against Florida that charac-

terize the profiles run by the Backe,

At the western end of the Straits the temperatures for the two

years agree very closely off Cuba (fig. 40) and on the Florida side

(fig. 41), except that the immediate surface was warmer in May, 1878,

than in March, 1914, as might have been expected from the differ-

ence in season. Otherwise the only notable deviation in the curves

is that the 1,800-meter temperature was 5° higher in 1878 than in 1914,
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the water between 700 and 1,300 meters 1°-1.5° colder; and in the

center of the channel (fig. 42) the water was considerably colder in

the middepths in 1878, the warm band so notable in the Backe

profile being absent. Consequently, the temperature curves in the

Blake profile (Agassiz, 1888, p. 231, fig. 157) dip more regularly from

north to south.

The Blake profile (Agassiz, 1888) on the Cape Florida-Gun Cay
line shows that water colder than 10° was much nearer the surface

in 1878 than in 1914, although the temperature in the bottom of the

channel was very nearly the same (5.5° to 6.1°) for the two years.

Near the surface, however, the Blalce temperatures taken in May
were higher than the Bache readings in March, the temperature sec-
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Fig. 40.—Temperature sections taken off Habana, Cuba,March, 1914,by Xh^Bache (station 10200)

,

and off Port Muriel, Cuba, by the Blake, May 12, 1878 (’ ).

Temperature, Centigrade

Fig. 41.—Temperature sections taken off Key Westby the Rocftc (stations 10197, 10198),March, 1914, (, ),

and off the Tortugas by the Blake, May 11, 1878 ( ).
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Fig. 42.—Temperature sections in the center of the Straits, between Florida and Cuba, by the Bachc

(station 10201), (.. ), and by the Rfafcc, May 11, 1878 ( ,^).
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tious showing that seasonal warming had progressed down to about

100 meters at that season.

The fact that cold water was banked up against Florida in both

years is evidence that the general distribution of temperature encoim-

tered by the Bache is the normal condition for the Straits; but there

Temperature, Centigrade

Fig. 43.—Temperature sections in the middle of the Straits between Gun Cay and Cape Florida, Bache

(station 10203), ,
and by the Blake, May 30, 1878, .

are evidently considerable variations from year to year in the abso-

lute temperature in the middepths, which probably depend on varia-

tions in the deep-water currents of the Straits.

It is, of course, common knowledge that a very strong surface cur-

rent flows out of the GuK of Mexico via the Straits of Florida,® but

Temperature, Centigrade

Fig. 44.—Temperature sections 40 miles northeast of Habana, March, 1914, Bache (station 10201),

and about 95 miles northwest of Habana, May 17, 1876 {Blake)

information as to the movements of the water in the deeper parts of

the Straits is scanty. Mitchell (1869), it is true, believed that he

found both velocity and direction constant down to 600 fathoms

off the Cuban coast, and his conclusion was accepted by Alexander

a For an excellent summary of the history of the Gulf Stream, see Kriimmel (1911), p. 574.
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Agassiz (1888). The explorations by the United States Coast and
Geodetic Survey (Pillsbury, 1886; 1887, 1889) show that an imper-

fect method of observation had much to do with this result, meas-

urements with current meters at numerous stations demonstrating

that as a whole the current was strongest on the surface, decreasing

progressively wdth depth; and although it was still perceptible and
sometimes as strong as the surface current at 130 fathoms (237

meters), the lowest level at which readings were regularly taken,

the rate of decrease suggested comparative stagnation below about

250 fathoms (457 meters) . Although the Bache made no actual current

measurements, yet the difficulties encountered in using the oceano-

graphic apparatus showed that the current ran very much more
rapidly on the surface than in the middepths.

Temperature, Centigrade

Fig. 45.—Temperature sections off Habana, March, 1914. Bache (station 10199), and off Cape San

Antonio, May 22, 1878 {Blake) ( ).

But densities show that the water can not be stagnant in the

bottom of the channel, for water of 1.03 is higher at its exit than

at its entrance, a state of instabffity which can only be main-

tained in one of two ways—i. e., either by a movement of abyssal

water from the Gulf of Mexico up the slope of the channel, or by a

cold bottom current from the Atlantic. The last supposition has

nothing except the persistent and still popular tendency to credit

all cool water along our coasts to the Labrador current ® to support

it. On the contrary, as Agassiz long ago pointed out, the fadt that

the general temperature of the Straits is the same as that of the

mass of water west of it, but considerably lower than that of the

Atlantic water into which it debouches, in itself seems to forbid the

possibility that the cold water in the Straits of Florida comes from

the north. A study of the BlaJce temperature sections on successive

a Sumner (1913); Soley (1911).
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lines normal to the coast, from Cape Canaveral northward (Agassiz,

1888, fig. 176), shows that except on the immediate surface the Gulf

Stream retains its character as a cool current as far as Cape Fear,

beyond which it is indistinguishable from the water farther to the

east. Furthermore, the evidence of salinity is, if anything, even

more conclusive, because while the bottom water of the channel

(34.8-34.9°/oo) is continuous with the abyssal water off Habana
at its west end and hence of the Gulf, off the Bahamas water of this

salinity was encountered only below 1,800 meters, a vertical drop

of 1,000 meters from the exit of the channel. Hence, to suppose

that the bottom water of the Straits enters from the Atlantic abyss,

we must assume a vertical upwelling of 1,000 meters, of which there

is no evidence whatever. And it can not be coastal water from the

north, because far too salt. In short, it is clear that the bottom

Stations

Fig. 46.—Profile of density, at temperature in situ and corrected for pressure, across the Straits of Florida,

Gun Cay to Cape Florida.

current in the Straits must flow in the same direction as the surface

current—i. e., from the Gulf of Mexico—driving the heavy abyssal

water of the latter (1.03 + ) up the slope, thus producing the

density gradient mentioned above. This bottom current must be

constant, or nearly so, since the rise of cold comparatively fresh

water from the deeps of the Gulf up the rising floor of the Straits to

near the surface at its exit is now shown to be a permanent phe-

nomenon. In short, the countercurrents occasionally detected by
Pillsbury on the bottom on the Florida side of the channel at about

100 fathoms, like the surface countercurrents so long recognized by
mariners, are merely local reaction phenomena, or eddies. How-
ever, the velocity of the bottom current is certainly only a fraction

of the surface drift; and it may be very small indeed.

The close agreement between the salinity of the bottom of the

Straits and that of the water in the Atlantic abyss is not the least
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interesting discovery made by the Bache, for it shows that the

salinity of the water which flows into the Caribbean Sea through the

bottom of the Windward Passage (between Cuba and Haiti), the

Anegada Passage (between Sombrero and the Virgin Islands), and
possibly the passages between Dominica, Martinique, St. Lucia, and

St. Vincent, and thence into the Gulf of Mexico via the bottom of

the Yucatan Channel, is unaltered during its sojoiu'n there, a gen-

eralization which also holds for temperature, as pointed out by A.

Agassiz (1888, p. 220).

The vertical distribution of temperature in the upper layers on

the southern half of the Key West-Habana line is generally similar

to that of the southwestern part of the Gulf and Straits of Yucatan.

In spite of the interval of 40 years between the two sets of observa-

tions, the temperature at Bache station 10021 agrees almost exactly,

down to 800 meters, with the temperature encountered by the Blake

on May 17, 1876, about 95 miles northwest of Habana, except for

being cooler at the immediate surface, a difference to be expected

because of the different seasons. And the slightly cooler water off

Habana (station 10199) was almost exactly identical with the tem-

peratures taken by the Blake in 1878 on the east side of the Yucatan
Channel close to Cape San Antonio, except, as before, for a seasonal

difference on the immediate surface.

The much colder and fresher water off Key West must have a

twofold origin. Probably it comes chiefly from the current which

flows around the northern and eastern sides of the Gulf, following

the 200-meter curve (British Admiralty, 1897; Soley, 1911). This

current is considerably colder at all depths down to about 800 meters

than the water in the central and southern parts of the Gulf, as

shown by temperatures taken off Apalachicola, Fla., by the United

States Fish Commission steamer xilbatross^ on March 13, 1885,

receiving its low temperature from the cold water in the north-

western part of the Gulf (Kriimmel, 1907). The water is even

colder on the surface at this season along the north shore of the

Gulf than in the Straits. However, this cold surface is confined to a

very narrow belt (Deutsche Seewahrtej 1882) and is probably due to

the cold ^‘northers’’ which blow so often in winter.

The fact that, except for this shallow surface layer, the water was
considerably colder close to Key West than the Albatross found it

in the northern part of the Gulf (fig. 26), indicates that some up-

welling was taking place from the deeps of the Gulf. Thus, tempera-

tures suggest that the v/est end of the Straits is a condensed epitome

of the Gulf as a whole, water from the north flowing around the

Florida cays, from the center of the Gulf into the center of the

a Dredging and other records of the United States Fish Commission steamer A etc.; Townsend,
C. H.; Report United States Commission of Fish and Fisheries, 1900, p. 494.



EXPLORATIONS, WESTERN ATLANTIC, STEAMER BACHE, 1914. 45

Straits, and from the southern part of the Gulf along the shore of

Cuba, into the southern side of the Straits, as into a funnel. Up-

welling of bottom water against the coast of Florida grows more

pronounced as this tremendous mass of water forces its way farther

and farther into the ever narrowing and shoaling channel.

The unity of temperature between the western end of the Straits

in 1914, and the Gulf of Mexico as a whole in 1878, is further

interesting because it shows that the difference of temperature in

the eastern end of the Straits in the two years can not have been due

to any intrinsic difference in the reservoir from which the water

came, but must have been the result of a greater flow of cold bottom

water in 1878 than in 1914. For all that is yet known, this may be

a seasonal, not a vicarious or periodic, variation.

The banking up of cold water against Florida is usually classed as

the effect of the rotation of the earth, forcing the water out of its

course toward the right against Cuba and the Bahama Bank, with

consequent upwelling from the deep layers on the left-hand side of

the channel, according to Ekman’s (1905) theory (Kriimmel, 1911,

p. 459). The discovery that the cold comparatively fresh water

next to Florida is largely true abyssal water from the Gulf of Mexico

supports this view. The density profile. Cape Florida to Gun Cay
(fig. 46), shows how much lighter, as well as fresher and colder, the

water was on the left than on the right side of the current,® an

illustration of how effective the deflective force of the earth’s rotation

is in establishing the distribution of temperature and salinity in a

current as rapid as the Florida stream.

THE COAST WATER OFF CHESAPEAKE BAY.

Exploration of the coast water was only incidental to the main
work of the Bache, but stations 10157-10160 off the mouth of Chesa-

peake Bay, and a series of observations taken on the continental

shelf in that same general region in January, 1916 (p. 60), by the

Bureau of Fisheries steamer maybe discussed here because

of their bearing on the general problem of the origin of the coast

water and its relationship to the Gulf Stream (Bigelow, 1915, p. 250).

In January, 1913 (Bache stations), the temperature from the coast

out to the 35-meter contour was between 6° and 7°, practically

uniform from surface to bottom. The salinity, however, showed
considerable vertical range even in the small depth of 18 meters

(30.0P/oo on the surface, 33.57%o on the bottom, station 10157),

and at the 35-meter contour the freshest water lay at 20 meters

(station 10159), with salter water both above and below (fig. 48),

R For discussion of the general problem of the effect of the earth’s rotation on ocean currents, see Ekman
(1905) and McEwen (1912). For an excellent summary of the results on actual ocean currents, see Murray
and Hjort (1912), p. 276.
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instead of on the surface. Over the 200-meter contour, always an
important zone off the United States coast because of the abrupt
change in the slope of the bottom at this level, the temperature
was highest at the middepth (station 10160, 100 meters, 12°), with 9°

both on the surface and on the bottom, the latter several desTrees

warmer than the bottom temperature near the coast, in spite of the

greater depth (fig. 47). The salinity (fig. 48) also was considerably

higher, with a rapid vertical increase from the surface downward
to 35.37°/oo on the bottom. Over the 1,800-meter contour, a few

Temperature, Centigrade

miles outside the continental shelf (station 10158, fig. 47), the water
was warmer, depth for depth, being nearly uniform at 11°-12° down
to 300 meters, below which level there was a rapid cooling to about 5°

at 700 meters, followed by a slow decrease of temperature to 3.55°

at 1,800 meters. However, there was no water at this station

(fig. 23) as salt as the bottom water over the outer edge of the shelf,

the highest salinity being only about 35.19°/oo at 300 meters, with
a slow decrease below this level. Near the surface the course of

the salinity section is noteworthy, the water being freshest at 20
meters, not on the sm’face. Eighty-five miles farther offshore (station



EXPLORATIONS^ WESTERN ATLANTIC, STEAMER BACHE, 1914. 47

10161) the water was much warmer and salter in the upper layers

(maximum temperature 21.5°, salinity about 36.45%o)j with a

steady decline with depth, the temperature at 1,800 meters being

practically the same as at station 10158. Unfortunately, no water

sample was taken at that level. The density (corrected for pressure

by Ekman’s tables of 1910) was lowest at the surface at all these

stations, greatest at the bottom (p. 60).

The general temperature profile (fig. 11) shows that at this time

the coast water over the shelf and on the continental slope was much
colder than the oceanic water farther east at corresponding depths,

the transition from one to the other being so sudden that the tem-

Salinity: %

Fig. 48.—Salinity sections off the mouth of Chesapeake Bay; stations 10158, 10160, 10161.

perature curves dip very steeply from land to sea, a typical ^‘coid

wall.” For example, the 5° curve rises from about 1,000 meters at

station 10161 to about 500 meters on the slope in a horizontal dis-

tance of 100 miles, and the uniform bottom water of the abyss (4°,

and about 35^/oo) from about 1,800 meters over the oceanic basin

to about 1,200 meters on the slope in the same distance. But the

cold coast water (about 6°) was not continuous with the cold water

of the abyss, being separated from it by a band of warmer water
(9° -10°) washing the bottom at the 200-meter level, and the curves

suggest that the bottom water was even warmer (10°-11°) at about

250 meters.
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The temperatures over the inner part of the shelf, both vertical

and horizontal, were extremely miiform.

Except for its demonstration that the cold coast and abyss waters
were discontinuous, the temperature profile does not throw much
light on the movements of the water in this region; but the salinity

profile (fig. 49) is unusually instructive in this respect. In general,

salinity, hke temperature, was much lower near the coast than over
the oceanic basin, with the same sudden transition from one type of

water to the other. The distinction is even sharper in sahnity than
in temperature, the coast water (33-35Voo) being separated by a

Station*

Fig. 49.—Profile of salinity,
, and density at the temperature in situ, , from the mouth of

Chesapeake Bay, across the continental shelf, to a point 90 miles southeast of the 200 meter contour.

zone of much salter water some 1,000 meters thick from the abyssal

water (34.9-35®/oo). On the shelf itself there was a steady rise

of salinity from the land out to about the 100-meter contour, the

curves for successive sahiiities showing that the axis of freshest water
dipped from the surface next the land to about 30 meters at station

10160, overlying considerably salter bottom water. It is over the

200-meter contour that the profile is most instructive, for here water
fresher than 35°/oo suddenly dips downward like a tongue into the

salter ocean water, and the bottom water of about 35.37®/oo at station

10260 seems to have been entirely surrounded by fresher water.
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Such a distribution of salinity obviously suggests that waterwas flow-

ing down off the shelf into the ocean deeps, and densities are entirely

in harmony with this explanation. Thus the water was decidedly

denser—i. e., heavier—over the slope (stations 10258, 10260) than at

corresponding depths either on the shelf (stations 10157, 10159,

p. 59) or in the ocean basin to the east (station 10161, p. 59) ;
hence,

would naturally tend to sink. This is further illustrated by the

profile (fig. 49), on which all the density curves from the surface

down to 500 meters dip sharply toward the ocean basin over the 200-

meter contour, and their gradient of about 100 meters in a distance of

only 40 miles is steep enough to indicate a very potent dynamic

cause for vertical circulation of this type. True, while such a dis-

tribution of density suggests a downpour, it does not prove it, be-

cause more or less similar densities might result from the opposite

process—i. e., an upwelling of heavy water from the abyss over the

slope. But when we add the facts that this dense water exactly

coincides with the fresh tongue just described, and that the tongue

is absolutely separated from the abyss by considerably salter water

in the middepths, there is no escape from the conclusion that a down-
pour or waterfall was actually taking place. If any further con-

firmation be needed, it is supplied by the fact that the tempera-

ture of the axis of this tongue of 34.5-35Voo water (station 10158)

was almost uniform (11°-1 2°) from the surface down to 300 meters

—

i. e., to almost exactly the depth to which the curve for 35.2‘^/oo

sahnity dips—below which there was a rapid cooling to the consid-

erably lower temperatures (4°-5°) of the abyss. Had upwelling
been active, just the reverse—i. e., a sudden vertical coohng in the

upper layers—^would have obtained.

The sudden cooling (fig. 47) and the reversal of the vertical change

in salinity (fig. 48) at 300-700 meters over the slope (station 10158)

marks this zone as the lower limit to the downward flow. The uni-

form abyssal temperature (about 4°) and salinity (about 34.9-35*^/00)

was encountered here at about 1,200 meters; but in the ocean basin

to the east, and, indeed, along the whole line to Bermuda, the upper
limit to this abyssal water was at about 1,800 meters (p. 16, fig. 11, 12).

So uniform is this water over the north Atlantic as a whole (Kriimmel,

1907), and so closely do the curves for 35®/oo and 4° coincide,

that this difference in level is only explicable as the result of upwell-

ing over the lower part of the continental slope, the first time we have
actually been able to demonstrate this type of circulation on any
large scale off our coast (1915). So far as true abyssal water is con-

cerned, this updraught did not rise above about 1,000 meters; but
the close agreement between the salinity and temperature of the

bottom water on the slope (station 10160) and of the water of the mid-
zone at 1,300-1,400 meters to the east (stations 10161, 10163, 10166)

63271°—17 4
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suggests that the latter also was involved, moving up the slope to

within about 200 fathoms of the surface. All this, of course, suggests

that upwelling from the middepths may play a rdle of some importance

in the maufacture of the zone of mixed water along the continental

slope, though there is no evidence that oceanic upwelling ever reaches

the continental shelf, as Petterson (1897), Clark (1914), and others

have supposed. But while there may have been an updraught over

the slope shortly previous to the cruise of the BacJie, nothing of the sort

was taking place at that time, because the bottom water at station

10260 was then entirely cut off from the equally salt midlayers by
the lower salinities at station 10258 (p. 48).

Fig. 50.—Temperatures, , and salinities, , off Chesapeake Bay at 20 meters, January, 1916

{Roosevelt stations).

A simple explanation for the fact that the descending tongue did

not actually follow the slope, but was separated from it by a layer of

salter, cooler water, is that the latter is merely a contrast phenomenon,

the water preexisting along this part of the slope cut off by the down-

pour. The single Bache profile, unfortunately, is not sufficient to clear

up this question. The existence of the downpour and of upwelling

below 1,000 meters, however, is amply demonstrated.

The more complete survey of the shelf abreast of Chesapeake Bay

carried out by the Roosevelt in 1916 (p. 45, 60) shows that the tempera-

ture was as uniform vertically in January, 1916, as in the correspond-

ing month of 1914, the greatest vertical range at any station inside
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the 100-meter contour being only about 2° (p. 60), and that the

temperature rose, passing offshore, from about 6°-7° near the land to

10°-12° over the continental slope, just as in 1914 (fig. 50); but the

coast water as a whole was l°-2° warmer at corresponding locahties

and depths in 1916 than in 1914.® Unfortunately the Roosevelt fines

did not run offshore far enough to meet thewarm Gulf Stream water.

The salinities for the two years likewise agree, in so far as they rise

from the land seaward (fig. 50), and in the flooding of the surface

next to the land with water fresher than 30%o. But in 1916 the water

over the shelf between the 20 and 100 meter contours was prac-

tically uniform from surface to bottom, and the coast water as a

whole was slightly salter than in 1914.

A difference far more important, if anything more than apparent,

is that the profiles for 1916 (fig. 51, 52) do not show anything com-

parable to the downpour outside the slope, so unmistakable in 1914;

but it is possible that something of the sort would have appeared,

had the profiles run far enough offshore to reach the warm ocean

water, for the curves for 35%o and 35.2®/oo salinity strongly suggest

the corresponding values for 1914 (fig. 49), so far as they go.

Assuming the density of the ocean water to have been about the same

in 1916 as in 1914, which was probably the case, there would have

been the same dynamic tendency for the water over the slope to sink,

in 1916 as in 1914, because the density was practically the same, at

corresponding locations on the slope, for the Roosevelt as for the BacTie

stations (p. 59, 60). There is nothing in temperature to forbid it; on

the contrary, the fact that water colder than 10° projected seaward

from the shelf into the warmer water offshore in 1916 (fig. 51) dis-

tinctly indicates a seaward flow at about the 50-meter level; and the

temperature curves over the slope for the two years are readily

reconciled with each other on the assumption that the seaward flow

over the outer part of the shelf was localized in the upper 30 meters

in 1914, as indeed salinity demands, whereas in 1916 it was rather

deeper. In 1916 the slope, at 150-250 meters, was washed by water

of 12°, a typical warm belt of the sort we are familiar with further

north in summer (Bigelow, 1915), whereas in 1914 there was no bottom
water warmer than 10° along this fine. But as winter cooling seems to

have progressed further by the end of January in 1914 than in 1916,

this difference is, to all intents and purposes, a seasonal one.

The salinity of the downward flowing tongue of January, 1914

(34-34. 5^/oo), together with its comparatively low temperature,

identifies it as the mixed water resulting from the contact of ocean

with coast water. This contact, as is well known, takes place all

along the continental slope as far north as the Grand Banks of New

a The minimum temperature was lower in 1916 (station 8451,5.8®) than in 1913 (station 10157, 6.2®);

but this difference may be due to different geographic locations.
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Foundland. But whether the water thus manufactured tends to

sink, or float, depends on the density resulting from the precise

temperature and salinity at any given locality, compared to that of

the upper 300 meters or so in the warmer, but salter, water east of it.

And, unfortimately, the relative densities of the two, off our coasts,

are only known off Chesapeake Bay, and along a profile some 40 miles

Stations

Fig. 51.—Temperature profile across the continental shelf oS Chesapeake Bay, January, 1916 {Roosevdt

stations 8442, 8443, 8444, 8445, 8446).

east of Cape Cod, run by the Grami)us in July, 1914, none of our

other profiles across the slope having reached the undiluted ocean

water. The density of the mixed water, liowever, is fairly well knovm
for the summer season from Chesapeake Bay to Nova Scotia (Bige-

low, 1915). But comparison between the two waters may fairly be

extended beyond these actual records, for it is safe to assume that
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the ocean density at any given latitude is at least no higher in

summer than in winter; probably lower, because of solar warming,

there being no reason to expect any great change in salinity out-

side the zone influenced by the coast. If this be true, there is the

same dynamic tendency for the mixed water at the 50-150 meter

level, over the slope off Chesapeake Bay, to sink in summer as in

Stations

Fig. 52.—Salinity profile across the continental shelf off Chesapeake Bay, January, 1916 {Roosevelt stations

8442, 8443, 8444, 8445, 8446).

winter, because the densities are practically the same there for the
two seasons {Bache station 10158; Grampus station 10176, Bigelow,

1915, p. 345) except on the immediate surface, where the water was so
light in summer that it must have been floating out over the ocean
water offshore (Bigelow, 1915). And summer densities were almost
precisely the same, at the same relative position, off Delaware Bay
(Bigelow, 1915, station 10171) as off Chesapeake Bay, in 1913 (fig. 53).
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Only off Chesapeake Bay is the actual density of the mixed water

known for winter. But inasmuch as winter cooling, off our coasts, is

most rapid and most extreme next the land (Bigelow, 1915), while the

salinity of the coast water, so far-as known, rises during autumn and

winter (Bigelow, 1915), it follows that the mixed is heavier than ocean

water in winter all along our coast, as it certainly is off Chesapeake

Bay (p. 49).

But while the actual occurrence of a downpour over the slope can

be considered as demonstrated off Chesapeake Bay in winter, and

off Georges Bank in summer, our summer profiles across the shelf

at intermediate points would be hard to reconcile with this type

of vertical circulation (Bigelow, 1915). It is possible that a local

FiQ. 53.—Density sections in the ocean water {Bache station 10161), and in the mixed water (Bache station

10158), off Chesapeake Bay, January, 1914, and in the mixed water {Grampus station 10171), off Delaware

Bay, July, 1913.

dynamic tendency of this sort might be overridden by some more
wide-spread type of oceanic circulation. But whether the down-

pour be general for the zone over the continental slope, or only

local or temporary, the fact that it actually occurs is one of the most

interesting hydrographic results of the cruise of the BacTie, for when-

ever anything of the sort takes place the mixed water must play as

important a role in the manufacture of the deeper layers of the coast

water on the shelf as it does in the Gulf of Maine.
|

Finally, it is shown that there is nothing in the Bache or Roosevelt I

temperatures to suggest the ^ ^Arctic current so often invoked off our i

coasts (Bigelow, 1915), the coast water being far too warm even in
|

January.
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Table of Salinities and Temperatures; “Bache” Stations, 1914.

Date, Station. Lat. N. Long. W. Depth. Salinity,
Tempera-

ture.

O 9 O t Meters. ®/oo ° C.

Jan. 20 10157 36 46 75 38 0 30.01 6.20
18 33. 57 6. 75

Jan. 21 10158 36 12 74 25 0 34. 94 12. 30
20 34.67 11.45
100 34. 76 11.15
300 35. 19 11.40
700 35. 01 4. 78

1,100 35.01 4.20
1,800 34. 94 3. 55

Jan. 26 10159 36 35 75 20 0 33.04 7.00
20 32. 95 6.85
36 33. 22 6. 75

Jan. 26—27 10160 36 12 74 41 0 34.29 9. 15
20 34.29 9.40

' 100 35.28 12.00
200 35.37? 9. 45

Jan. 27 101601 0 36.08 22.20
Jan. 28 10161' 35 27 73 14 0 36. 38 21.50

20 36. 35 21.50
100 36. 44 21.35
200 36.44 19.60
600 35.99 15.20

1,000 35. 25 10.40
1,800 3. 70

Jan. 29 10162 34 41 73 23 0 36.44 19.30
101621 34 03 73 30 0 36.49 18.80
10163 33 22 73 37 0 36. 49 18. 95

20 36.53 18.90
100 36. 44 18.85
200 36. 49 18.90
600 36. 08 15. 70

1,000 35. 41 10.05
1,800 34. 97 3.80

Jan. 30 101631 33 02 73 38 0 36. 44 19.90
10164 32 29 73 28 0 36.56 20. 70
10165 32 32 72 55 0 36.53 20. 40
10166 32 33 72 14 0 36. 45 19. 15

20 36. 47 19.20
100 36. 45 18.80
200 36. 42 18. 30
600 36. 08 15.80

1,000 10.00
1,800 4. 05

Jan. 31 10167 32 31 n 53 0 36. 49 19.30
10168 32 28 71 41 0 36.53 19. 10

Tan. 31-Feb. 1 10169 32 29 71 29 0 36. 44 18.95
20 36. 38 19.00

100 36. 44 18.85
200 36. 42 18.83
600 36.26 15.60

1,000 10.50
1,800 35. 01

Feb. 2 10170 32 18 71 12 0 36.40 18.90
10171 32 27 69 55 0 36. 45 18.95

20 36.44 19.03
100 36. 45 18.84
200 36.44 18.65
600 36. 08 16. 10

1,000 35.71 6. 70
1,800 34.99 4.00

Feb. 3 10172 32 26 69 21 0 36. 45 18.90
Feb. 4 10173 32 27 68 22 0 36.44 18.85

20 36. 44 18.90
100 36.42 18.70
200 36. 44 18. 10
600 36. 17 16.50
800 35.64 13. 10

1,000 11.60
1,400 35.46 5.55
1,800 34.96 3.90
3,650
4,570 34. 87

Feb. 5 10174 32 28 67 41 0 36. 44 18.90
10175 32 28 66 28 0 36. 38 18.90

20 36. 38 18.90
100 36.36 18.90
200 36. 45 18.90
600 36.17 16. 30

1,000
1,800 4.20

10176 32 30 65 48 0 36. 44 19.20
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Table of Salinities and Temperatures; ‘‘Bache” Stations, 1914—Continued,

Date. Station. Lat. N. Long. W. Depth. Salinity.
Tempera-

ture.

o t 0 , Meters. ojoo * C.

Feb. 6 10177 32 32 65 12 0 36. 42 19. 10
20 36.40 18.95

100 36. 44 18. 95
200 36. 42 18.97

- 400 36. 35 17.40
600 36.00 15.50

1,000
1,200 35. 05 11.55
1,500 4.35
1,800 34.99 3.60

Feb. 17-18 10178 32 20 64 21 0 36. 42 18.80
Feb. 18 10179 32 12 64 42 0 36.40 18.64

20 36. 44 18.40
100 36.44 18.50
200 36.42 18.52
400 36. 31 17. 15
600 35.90 14.52
800 35. 77 13. 74

1,000 35.37 9.65
1,800 34.99 4.40

Feb. 18-19 10180 31 52 65 14 0 18.10
Feb. 19 10181 31 01 65 58 0 36. 42 19.37

20 19.28
100 36. 42 18.78
200 36.44 18.89
400 36. 33 17. 13
600 35.93 15.20
800 35.37

1,000 35.07 7. 38
1,200 35.03
1,400 4.88
1,500
1,800 35.01 3.89

Feb. 19-20 10182 30 27 66 05 0 36.56 20. 12
Feb. 20 10183 29 32 66 25 0 36.62 21.00

20 19.97
100 36.62 20.89
200 36.53 19.22
400 17. 41

600 36. 17 16.31
800 35.73 13.68

1,000 7.67
1,400 5.52
1,500
1,800 4.39

Feb. 21 10184 29 17 67 07 0 36.56 20.07
10185 29 16 67 51 0 36.42 19.80

20 19.89
100 36.49 19.55
300 36. 35 17.30
600 35.79 14.40
800 35. 21 9.67

1,000 35.10
1,200
1,400 4.44
1,800 35. 01 3.77

Feb. 21-22 10186 29 15 68 35 0 36. 47 19.40
Feb. 23 10187 28 59 69 22 0 36. 51 19.30

20 19.23
100 36.49 19.26

• 300 36. 47
600 36.24 16.44
800 35.70 13.05

1,000 35. 19 9.05
1,200 35.05
1,400 34.99 5.08
1,800 34.99 4.01

Feb. 24 10188 28 51 70 08 0 36.47 19.47
10189 28 48 70 40 0 36.47 19.66

20 19.63
100 36.45 20.83
300 36.45 17.95
600 36. 13 16. 18
800 35.55

1,000 35.08 8.37
1,200 34.99
1,400 34.99 5.00
1,800 34.97 1 4.10



EXPLORATIONS, WESTERN ATLANTIC, STEAMER BACHE, 1914. 57

Table of Salinities and Temperatures; “Bache” Stations, 1914—Continued.

Feb. 25.

Feb. 26.

Feb. 27.

Feb. 28.

Mar. 3.

Mar. 13.

Mar. 14.

Mar. 18.

Mar. 19.

Station. Lat. N. Long. W. Depth. Salinity.
Tempera-

ture.

O 0 / Meters. of00 “ a
10190 28 42 71 32 0 36.56 20. 10
10191 28 33 72 24 0 36.56 21.42

20 21.39
100 36.60 18.20
300 36.33 17. 70
GOO 35.95 15.11
800 35.35 11.11

1,000 35.03
1,200 35.07 5.53
1,400 4.70
1,800 34.96 3.79

10192 28 35 73 33 0 36.62 21.58
4,528 35.03
4,733 35.03

10193 28 43 74 22 0 36.53 21.75
20 21.73

100 36.53 19.88
300 36. 53 18.01
600 .35.93 14.67
800 35.19

1,000 35.03 10.05
1,200 35.05 5.35
1,400 4.54
1,800 35.01 3.74

10194 28 51 75 13 0 36.53 21.55
10195 29 76 23 0 36.49 21.70

20 21.70
100 36.51 21.38
300 36. 47 17.90
600 35.82 14.07
800 35.21 9.87

1,000 35.03
1,200 35.01
1,400 34.97 4.37
1,800 34.99 3.74

10196 25 27 77 16 0 36.58 22.83
20 22.84
100 36.56 22.82
500 35.64 12.93

1,000 35.03 5.20
3,400 34.92 2.86

10197 24 18 81 50 0 36.06 20.78
20 36.02 20.89
60 36.08 20.59
100 36.00 15.56
150 35.66 13.39
200 35.30 11.03

10198 23 59 81 50 0 36.11 23.35
20 36.11 23.06
100 20.34
200 13.98
400 10.36
900 34.90 7.00

10199 23 13 81 50 0 35.97 24.34
20 36.00 24.60
100 36.06
200 36.53 23.31
400 36.17 15.93
600 35.28 11.24

1,200 34.92 5.03
10200 23 32 81 48 0 35.93 24.78

20 35.93 24.72
100 36.26 24.45
200 36.58 22.34
400 35.66 13.51
600 35.03 9.10

1,000 34.87 • 8.31
1,400 4.36

10201 23 47 81 47 0 36.08 23.61
400 18.37
600 13.45

1,700 34.94
10202 25 34 79 24 0 36.17 23.35

20 23.30
100 36.26 23.23
200 36.67 21.82
300 36. 44 18.71
400 36. 26 16.63
500 35.81 14.15

' 700 1 .35.53 12.17
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Table op Salinities and Temperatures; “Bache” Stations, 1914—Continued.

Date. Station. Lat. N. Long. W. Depth. Salinity.
Tempera-

ture.

O f 0 / Meters. o/oo » C.

Mar. 20 10203 25 34 79 42 0 36.08 24.03
20 24.03
100 36.26 23.25
200 36.53 20. 17
300 35.99 15.95
400 35.84 14.42
800 34.85 6. 16

10204 25 33 80 03 0 36. 17 21.75
20 36.20 21.83
100 36. 17 21.07
150 35.30 10.72

10205 27 05 79 52 0 36.02 23.60
20 36.08 22.88
60 36.22 22.48
100 36.04 19. 19
175 35.43 12.25
250 34.85 6.90

Mar. 2L 10206 27 17 79 40 0 36.09 23.75
20 36.11 23.40
100 36.26 23.40
200 36.55 20.13
300 35.82 14.71
400 35.10 9.68
500 8.53
700 34.85 5.70

10207 27 32 79 21 0 36.17 23.70
20 36. 17 23.60
100 36.20 23.30
200 36.56 19.93
300 36.38 17.61
400 36.08 15.78
500 35.79 13.90

10208 27 46 78 46 0 36. 42 22.80
20 36.44 22.42
100 36.51
200 36.53 19.91
300 36.42 18.78
500 36.18 16.39
700 35.37 10.88
800 35.03 8.26

Mar. 22 10209 27 57 78 15 0 36.44 22.23
20 36.45 21.52
100 36.49 20.65
200 36.49 18.57
400 36. 11 16. 11
500 35.97
700 35.26 10.08
800 7.41
900 35.01 5.98

10210 27 59 77 25 0 36.42 21.78
20 36.40 21.80
100 36.51 21.56
200 36.55 20.80
300 36. 49 17.44
450 36.31 17.06
600 36.00
800 10.29

1,000 35.10 6.04
10211 28 08 76 48 0 36.55 20.98

20 21.02
100 36.55 20.85
300 36. 42 17.81
500 36.22 16.29
700 35.73 13.38
8.50 8.57

1,000 35.07 6.64
Mar. 23 10212 28 10 76 18 0 36.60 20.75

20 36.56 20.80
100 .36.56 20.50
300 36.26 17.77
500 35.97 14.62
750 35.10 10.01

1,000 35.03 5.62
1,800 35.01 3.67
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Density on Profile Cape Florida-Gun Cay, 1914, Corrected for Pressure
BY Ekman’s (1910) Tables.

Station. Depth.

Densitya
corrected
for pres-
sure.

Station. Depth.

Density**
corrected
for pres-
sure.

10202

Meters.
0

100
200
300
400
500
700

24.74
25. 34
26. 65
27. 46
28.26
29.04
30.03

10203

•

Meters.
0

100
200
300
400
800
0

100
500

24.47
25.34
26.83
27.84
28. 61
31.09
25. 13
25.84
27. 74

10204

a At temperature in situ.

Density off Chesapeake, “Bache” Stations, January, 1913, Pressure
Correction from Ekman’s (1910), Table 4 Only.

Station. Depth.

Density**
corrected
for pres-
sure.

Station. Depth.

Density**
corrected
for pres-
sure.

Meters. Meters.

10157.... 0 23.65 10158 0 26. 57
18 26. 40 20 26.63

10159 0 25.92 100 27.08
20 25.94 300 28.39
36 26.23 700 31.04

10160 0 26.60 1,100 32.99
• ‘ 20 26.69 1,800 36. 20

100 27.31 10161 0 25.58
200 28.50 20 25.64

100 26. 10
200 27.11
600 29.60

1,000 31.90

o At temperature in situ.

“Roosevelt” Stations Off Virginia Capes, January and February, 1916.

Station.

Bearings.

Date. Depth. Station.

Bearings.

Date. Depth.

Lat. N. Long. W. Lat. N. Long. W.

D8442
D8443
D8444
D8445
D8446
D8447
D8448
D8449

O f

36 55|
36 57i
36 57

1

36 58
36 56i
37 21^
37 21J
37 22

O /

75 57
75 36
75 11^-

74 41|
74 36|
74 Yl\
74 32|
74 40f

Jan. 27
Jan. 27
Jan. 27
Jan. 27
Jan. 28
Jan. 28
3 an. 28
Jan. 28

Meters.
19
19

38
131
479
415
94
59

D8450
D8451 o
D8452
D8453
D8454
D8455
D8456
D8457

o t

37 22§
37 22
36 35i
36 36f
36 36|
36 37
36 37
38 21

O /

75 14|
75 24
75 44
75 m
74 58
74 42f
74 40^
73 38

Jan. 28
Jan. 28
Jan. 31
Jan. 31
Jan. 31
Jan. 31
Jan. 31
Feb. 1

Meters.
28
13
20
26
38
60
340
125

« Bell buoy W. J N., miles.
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Table of Temperatures, Salinities, and Densities at “Roosevelt” Stations,
January and February, 1916.

[Density is at the temperature in situ, corrected for pressure by Ekman’s (1910) tables.J

station. Depth.
Tem-
per-
ature.

Salin-
ity.

1

1

Density,
j

i

1

Station. Depth.
Tem-
per-
ature.

Salin-

ity.

Den-
sity.

Meters. ° C. ®/oo Meters. •c. ^00
DJU42 0 6. 11 29.34 23.12 DS449 0 8.05 33.53 26.14

11 6.67 30.93 24.39 27.5 9.33 33.86 26.39
17 6.67 32.34 25. 52 57.

5

10.67 34.69 26.93
D8443 0 7.22 30. 79 24.13 1 D8450 0 6. 95 33.35 26. 14

9 6.95 33. 01 25.92
i

11 7.22 33. 37 26.25
18 7.11 33. 35 26. 23 16 7.00 33.37 26.29

DA444 0 8.33 D8451 0 5.83 32.57 25.67
18 7.89 33.fr4 26. 32 12 6.22 32.52 25.67
33 8.00 33.62 26.36 D8452 0 7.33 30.25 23.70

D8445 0 11.39 ^4.63 26. 43 19 7.89 33. 17 25.96
27.0 11.11 34.58 26.63 D8453 0 8.33 33.84 26. 18
55 10.83 34.56 26.68 11 8. 78 33.68 26.22

131 12.33 35.28 27.46 22 8.56 33.66 26.26
D8446 0 12.22 34.49 26.20 D8454 0 8.89 33.96 26.34

55 11.83 1 34.96 26. 81 18 9.56 34.02 26.45
110 12. 78 1 35.21 27.06 37 10 34.23 26.52
183 11.67

:
35.30 27. 73 DS455 0 9.33 34.02 26.32

238 10.17 : 35.25 28. 26 IS 11. 11 34.38 26.42
478 5.89 35.05 29.84 55 11.39 84. 61 26.66

D8447 0 10 34.38 26.50 D8456 0 12.22 34. 72 26.39
55 10.56 34. 76 27.03 55 12.22 34.97 26.83
110 12.56 35. 19 27.29 110 12.67 35.05 27.07
183 11.67 35.35 27.54 183 12.50 35. 32 27.63
238 10.56 35. 21 28.24 238 11.89 35.26 27.91
414 7.78 34.W 29.23 293 10.56 35.30 28.53

D8448 0 10.28 34.38 26.50 337 10. 11 34.97 28.53
27.5 10.56 34.42 26.59 D8457 0 12.50 34.29 25,92
55 10.56 34.58 26. 82 20 10.83 35. 01 26,91
92 12.22 35.12 27. 14 55 11. 11

!

124 11.11 35. 16 27.50
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ALASKA nSHERIES AND FUR INDUSTRIES IN 1915.

By Ward T. Bower, Agent, and Henry D. Aller, Assistant.

INTRODUCTION-

The activities of the Bureau of Fisheries in Alaska fall into three

general classes, as follows: (a) The enforcement of the law and regu-

lations having to do with the protection and conservation of the fish-

eries and the operation of hatcheries, (Jb) administrative work in

connection with the American fur-seal herd of the North Pacific

Ocean, and (c) the enforcement of the law for the protection of the

fur-hearing animals in Alaska generally.

Under the first head the work is directed not only to the enforce

ment of the law and regulations in respect to the fisheries, hut con-

templates such investigations and inquiry along scientific and eco-

nomic lines as facilities permit. Another important feature is the

statistical review of the fisheries and discussion of the methods, which

is prepared each year. Still another phase of this part of the work
is inspection of the private hatcheries.

The activities of the Federal Government in respect to the North
American fur-seal herd are concerned in large measure with enforcing

the provisions of the North Pacific Sealing Convention of July 7,

1911, and the act of Congress giving effect to that convention, ap-

proved August 24, 1912. The taking of these seals at sea is prohib-

ited and the killing of them at the Pribilof Islands, the only place at

which the seals come to land, is limited to the number necessary to

supply food for the native inhabitants. Under restricted conditions

descendants of aboriginal inhabitants dwelling on the North Ameri-

can coast may take seals at sea.

The three important positive duties having to do at the present

time with the fur-seal herd are (1) the administration of the Pribilof

Islands Keservation, (2) the marketing of the skins belonging to the

Government taken at the Pribilof Islands, and (3) the patrol of the

North Pacific Ocean and Bering Sea for the prevention of pelagic

sealing. The administration of the Pribilof Islands Beservation and

the marketing of skins is performed under the direction of the Depart-

ment of Commerce; the work of patrolling the North Pacific Ocean
and Bering Sea is performed by vessels of the Coast Guard detailed

for that purpose.
7



8 ALASKA FISHERIES AND FUR INDUSTRIES IN 1915.

The general law for the protection of fur-bearing animals, ap-

proved April 21, 1910, places the duty of the enforcement of its pro-

visions upon the Department of Commerce. The law itself forbids

the killing of any fur-bearing animal in Alaska but authorizes the

Secretary of Commerce to establish by regulation open seasons for

the various animals. Fur seals and sea otters, while included within

the scope of this general law, are also made the subjects of special

legislation. The enforcement of the law and the regulations for the

protection of the fur-bearing animals in Alaska by the department,

aside from the Pribilof Islands, rests largely upon the wardens em-
ployed under the immediate direction of the Bureau of Fisheries. In

addition to their other duties the wardens collect information in

regard to the abundance, distribution, and natural history of the

various fur-bearing animals. Attention is also given to the opera-

tions of fur farms, and information in regard to this industry is col-

lected whenever possible. Statistics in regard to the shipment of

furs from Alaska are secured by a system of reports made direct to

the Bureau of Fisheries, which are as far as practicable checked with

the records of the collector of customs at Juneau.



nSHERY INDUSTRIES-

As in similar reports for previous years, the Territory of Alaska

is here considered in the four coastal geographic sections generally

recognized as follows: Southeast Alaska, embracing all that narrow

strip of mainland and the numerous adjacent islands from Portland

Canal northwestward to and including Yakutat Bay; central Alaska,

the region on the Pacific from Yakutat Bay westward, including

Prince William Sound, Cook Inlet, and Chignik; western Alaska, the

shores of Bering Sea, tributary waters, and the islands in Bering Sea;

and arctic Alaska, aU that portion of Alaska facing on or tributary

to the Arctic Ocean.

Detailed reports and statistical tables dealing with the various

fishery industries are presented herewith, and there are also given the

important features of certain subjects which were the object of special

investigation or inquiry.

WATERS CLOSED TO COMMERCIAL FISHING.

It being deemed desirable by the department to designate certain

waters as salmon-breeding reserves in southeast Alaska in addition

to those previously selected for that purpose, a hearing was held at

Seattle, Wash., October 1, 1915, in order to give persons interested

an opportunity to present their views.

The hearing further confiimed the department’s opinion as to the

desirability of establishing these reserves, and imder date of Octo-

ber 25, 1915, an order was issued, to be effective January 1, 1916, for-

bidding all fishing for salmon or other fishing in the prosecution of

which salmon are taken or injured in the waters described as foUows

:

* 1. AU waters tributary to Barnes Lake, Prince of Wales Island.

2. Hetta Creek, its tributary waters, and the region within 500

yards of the mouth of said creek.

3. Sockeye Creek, its tributary Boca de Quadra hatchery waters,

and the region within 500 yards of the mouth of said creek.

In addition to the waters affected by the order of October 25, 1915,

there are, as a result of previous orders of the Secretary of Commerce,
special limitations upon commercial fishing within the foUowing

described waters: Wood and Nushagak Rivers in western Alaska; in

central Alaska aU streams flowing into Cook Inlet, Eyak Lake, and a

limitation on fishing in Eyak River; and in southeast Alaska, Anan
9
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Creek and Naha Stream. In addition, fishing limitations by authority

of Executive order and proclamation apply to waters of the following;

Afognak Reservation, Aleutian Islands Reservation, and Yes Bay
and Stream.

In the summer of 1914 it was brought to the attention of the Bureau

that there was a lack of definite agreement as to the mouth of the

Kenai River, a tributary of Cook Inlet, in reference to the require-

ments of the department’s order of November 18, 1912, Ihniting fish-

ing in streams flowing into Cook Inlet. The matter was taken up
with the Coast and Geodetic Survey, and in the spring of 1915 instruc-

tions were issued to a field agent to estabhsh markers to designate

the mouth of the river. When the work was done it was found that

five fish traps had been located within the prohibited area.

PATROL BOATS.

During the active fishmg season as adequate a patrol of the fish-

ing grounds was maintained as the funds of the Bureau permitted.

Most of this work was in southeast Alaska, where the appHcability of

the weekly close season, the extensive fishing grounds, the use of

practically all kinds of fishing gear, the network of channels, streams,

and open waters, and the keen competition for fish, all combine toward

the need of special activity by the Government. To meet require-

ments along this line, the Bureau’s steamer Osprey (23 tons) was
used throughout the season, and the power boats Standard (15 tons)

and Iowa (8 tons) were chartered for use in July and August. Other

vessels were hired for short periods as circumstances required. In

central Alaska a number of vessels were hired for brief periods, one

being employed for most of July.

Approximately the sum of $5,000 was spent for patrol work in the

several sections of Alaska, and it is estimated that more than 10,000

miles were covered by boats engaged in this service in the year 1915.

Of this the steamer Osprey logged 4,934 nautical miles. The heaviest

periods of steaming occurred in the months of July, August, and

September, during the time of active fishing for salmon.

This opportunity is taken to reiterate the thought expressed in

previous reports in regard to the pressing need for additional vessels

for patrol work. At least six seaworthy boats are required—three for

southeast Alaska, two for central Alaska, and one for the western dis-

trict. This would meet only minimum requirements. Under present

conditions it is occasionally absolutely necessary for some of the

Bureau’s wardens to accept transportation upon boats owned by
fishing companies whose operations are being inspected at the time.

This is entirely wrong in principle, and can be remedied only when
additional funds are provided for an adequate vessel service.
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VIOLATIONS OF LAWS AND REGULATIONS.

The enforcement of the laws and regulations for the protection of

the fisheries constitutes no inconsiderable part of the Bureau^s duties

in Alaska. The importance of this work, as in the case of similar

activities elsewhere, is obvious; for it is only as there is observance of

the law that beneficial results in the proper conservation and develop-

ment of the great natural wealth of the fisheries may be realized. The
law is not intended to stifle legitimate enterprise nor to cause oppres-

sive hardship, as might be inferred from the attitude of some of those

who, because of their acts, either willful or otherwise, feel its force.

On the contrary, it is intended to benefit directly and indiscriminately

all who are concerned with it, which in this case is first in respect

to those who are engaged in the business of taking fish and preparing

them for market. Comparing the present-day situation with that

which existed only a few years ago, it is undoubtedly true that there is

now a more earnest purpose to comply with both the spirit and the let-

ter of the fishery laws in Alaska. But, as the result chiefly of keen

competition and confirmed cupidity, manifested in certain directions,

more often by irresponsible employees, the necessity of never-ending

vigil in enforcing the law rests as a constant duty upon the Govern-

ment. It may be said, happily, that either as a result of closer super-

vision and improved efficiency in enforcing the law or because of a

better disposition to observe the law, there have been but compara-

tively few violations of the fishery laws reported in Alaska this year.

This is indicated by the outline which follows of the cases that have
received attention.

On Sunday, August 8, 1915, William Strand, of Haines, was found
operating a giU net at one of the Chilkat Islands. The case was tried

in the United States commissioner’s court at Juneau on August 26.

The defendant pleaded hunger as the reason for fishing on Sunday
and the jury returned a verdict of not guilty.

The charge against the Irving Packing Co. for having had a fish

trap in operation on Sunday, June 28, 1914, was presented to the grand

jury at Juneau in January, 1915, and a true biU was returned. On
February 15, 1915, a representative of the company appeared in

answer to the summons. It was then found that the indictment

was in error in charging the offenders to be a corporation, whereas

they were only a copartnership. To settle the matter promptly,

the United States attorney filed a complaint in the United States

commissioner’s court, and the representative of the firm pleading

guilty, a fine of $50 was imposed.

A complaint was made by Frank Dandey, charging an Indian crew
with laying a net illegally across Sarkar Cove, west coast of Prince

of Wales Island. The case was tried in the United States commis-
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sioner’s court at Craig on August 4, 1915. The defendants denied

the charge, and, evidence in their favor being adduced, they were

discharged.

The Thlinket Packing Co. appealed the case decided against it

at Juneau in the fall of 1914 for not closing certain fish traps in ac-

cordance with the weekly close period requirement of law. The
appeal is still pending.

The cases against Libby, McNeill & Libby, based upon the indict-

ments charging them with the wanton waste of salmon at a trap

operated at Tyonek in connection with their cannery at Kenai on
July 15 to 20, 1914, were brought to trial at Valdez in September,

1915. It was established at the trial that the company had furnished

the wire and cotton webbing for a trap to two fishermen who alleged

that they knew of a good trap site. These men furnished the piling.

Through part of the season the company took the fish caught by the

trap, but later on did not need any fish from it. Thereafter the

alleged waste of salmon took place. One of the most important

questions of the case was the ownership of the trap. The defendants

represented that the material had been furnished to the fishermen

without cost and none of it was returned save a few tools used in its

construction. They disclaimed wholly any interest in the ownership

or management of the trap and claimed they had agreed to take

only the king salmon, and that they had faithfully performed their

part of the contract. The jury deliberated 16 hours and returned a

verdict of not guilty.

An indictment against the Northwestern Fisheries Co. charged it

with the wanton waste of salmon at its Salamatof Point trap. The
case was brought to trial at Valdez on September 18, 1915. The
evidence was purely circumstantial and no witnesses were introduced

by the defendant. The jury returned a verdict of not guilty. An-
other indictment against this company charged it with having wan-

tonly wasted halibut, skates, cod, and other fishes. The case was

brought to trial at Valdez, September 20, 1915. While there was no
denial that such fishes in small quantities had been lost, the Govern-

ment failed to show that there had been wanton waste and for that

reason the jury was instructed to find the defendant not guilty, on

the groimd that wanton waste had not resulted if the company in

fishing for salmon had taken other fishes that were not wanted and

could not be separated from the salmon without rendering the busi-

ness unprofitable. A third indictment against the company charged

it with the wanton waste of some 60,000 herring. The United States

attorney moved a dismissal of the case and the motion was granted.

The cases arising from the indictments filed in the United States

district court at Valdez in 1914 charging the Alaska Packers Asso-

ciation with wanton waste of salmon on Cook Inlet are set for trial
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in the fall of 1916. A motion for a continuance of thece cases was

granted when the matter came up in the fall of 1915.

The Fidalgo Island Packing Co. pleaded guilty to the charge against

it of having wantonly wasted food fishes in connection with the

operation of its cannery at Port Graham. A fine of $500 was paid by
this company.
Indictments were returned by the grand jury at Valdez in Septem-

ber, 1915, charging Libby, McNeill & Libby with having wantonly

wasted fish at their Point Possession trap no. 8 and the Deep Sea

Salmon Co. with having wantonly wasted fish at its Moose Point

trap no. 4, at some independent traps, and by gill-nets fishing for

the company.
In the main the fisheries laws and regulations were well observed in

the Bristol Bay region. The cannerymen expected that there would

be a very poor run and were undoubtedly anxious to pack all the

fish possible. There were indications of some waste of chum salmon,

but evidence could not be obtained as to who were responsible.

Two nets were seized by a warden patrolling the closed waters of Wood
and Nushagak Rivers, but as the owners of the nets could not be

found no complaints were filed. The nets were tied across the

mouths of two small streams tributary to the Nushagak River.

A complaint was made by residents of Olness in regard to a fish

trap in the Chatanika River. An investigation by Warden C. F.

Townsend disclosed that a fish trap had been placed in the river for

the purpose of taking whitefish. At the time the trap was con-

structed the water was high and the trap extended only about one-

third of the way across the stream. After the water became low,

however, the trap extended entirely across the stream. When Mr.

Townsend arrived on the ground ice had destroyed the main body of

the trap. The owners having been notified in regard to the require-

ments of the law, the matter was dropped in accordance with the

advice of the United States attorney.

A complaint was made by Warden W. P. Hemenway against Alec

Simpson, Ben Cutler, and Fred Douse for having wantonly wasted

fish at Birch Lake on August 8, 1915. The defendants appeared in

the United States commissioner’s court at Fairbanks, September 1,

1915, without service of a warrant, and entered a plea of guilty. The
court imposed a fine of $1 each and costs. It was estimated that the

waste involved about 600 pounds of pickerel.

ALASKA LEGISLATIVE NOTES.

In the act of August 24, 1912, creating a Territorial form of govern-

ment for Alaska, it was provided that the legislature should not have
the power to alter, amend, modify, or repeal existing laws in respect

to the fisheries of the Territory. A proviso was incorporated, how-



14 ALASKA FISHERIES AND FUR INDUSTRIES IN 1915.

ever, which stated that nothing should prevent the Territory from
imposing other and additional hcense fees or taxes. Pursuant to

the authority which was supposed to exist by virtue of this proviso,

the Territorial Legislature, at its first session, which occurred in 1913,

imposed certain license fees on the fisheries. This act was reenacted

by the legislature at its second session, in 1915, the following being

that part referring particularly to the fisheries:

Section 1. That any firm, person or corporation prosecuting or attempting to

prosecute any of the following lines of business in the Territory of Alaska shall apply

for and obtain a license and pay for said license for the respective lines of business

as follows:*******
6th. Fisheries: Salmon canneries, four cents per case on king and reds or sockeye;

two cents per case on medium reds; one cent per case on all others.

7th. Salteries: Two and one-half cents per one hundred pounds on all fish salted or

mild cured, except herring.

8th. Fish traps: Fixed or floating, one hundred dollars per annum. So-called

dummy traps included.

9th. Gill nets: One dollar per hundred fathoms or fraction thereof.

10th. Cold-storage fish plants: Doing a business of one hundred thousand dollars

per annum or more, five hundred dollars per annum; doing a business of seventy-five

thousand dollars per annum, and less than one hundred thousand dollars, three hun-

dred and seventy-five dollars per annum; doing a business of fifty thousand and less

than seventy-five thousand dollars per annum, two hundred and fifty dollars per

annum; doing a business of twenty-five thousand and less than fifty thousand dollars

per annum, one hundred and twenty-five dollars per annum; doing a business of ten

thousand dollars and less than twenty-five thousand dollars per annum, fifty dollars

per annum; doing a business of four thousand, and less than ten thousand dollars per

annum, twenty-five dollars per annum; doing a business of under four thousand

dollars per annum, ten dollars per annum. The “Annual Business” under this

section shall be considered the amount paid per annum for the product.

It has been felt by the commercial fishery interests of Alaska that

the enabhng act did not confer sufficient authority upon the Terri-

torial Legislature to impose any hcense fees or taxes upon the fisheries.

As a result, there has been much controversy, and the hcense fees or

taxes coUected by the Territory have been paid under protest by the

companies concerned. It was finally agreed upon by representatives

of the fishery interests and the Territory that a test case would be

instituted with a view to having the matter definitely decided by the

courts. Accordingly, a case was brought to trial in the district

court at Juneau, the Alaska Salmon Co., operating a cannery in west-

ern Alaska and with headquarters at San Francisco, being named as

defendant. In December, 1915, the district court rendered a decision

in favor of the Territory of Alaska, and the case was accordingly

appealed to the circuit court of appeals of the ninth judicial district.

No decision has been handed down as yet by that court. It is under-

stood that the representatives of the fishery interests and the Territory

bound themselves to abide by the decision of the circuit court without

attempt at further appeal.
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; WOOD RIVER CENSUS,
r

\
A census of red salmon entering Wood River (Lake Aleknagik) to

^
spawn was again taken in 1915. This work was begun in 1908 and

\
has been continued each year since with the exception of 1914.

L. The winter of 1914-15 was unusually mild in the Nushagak region,

' and it was reported that the ice left the rivers in March and April.

^ The spring was also exceptionally mild, there was practically no rain,

[
and the days were extremely warm throughout the season. An early

< run of salmon was, therefore, expected and arrangements were
‘ accordingly made to have theWood River rack put in place as early as

\
possible. This was accomplished the early part of June. The count-

I ing of salmon extended from June 14 to August 2, both dates in-

i elusive. The run reached its maximum on July 7, when 26,901 fish

i were counted. The next largest count, 25,554 fish, was made on

July 12.

^ The following statement shows the tally of salmon at the Wood
River (Lake Aleknagik) rack in 1915:

Number. Number. Number
. June 14 161 July 2 .... 14, 241 July 20 ... 1,834

June 15 475 July 3 .... 6, 799 July 21 ... 1,449

June 16 706 July 4 .... 5, 701 July 22

June 17 727 July 5 .... 1, 977 July 23 ... 1,006

June 18 . . . . 2, 277 July 6. .... 8, 524 July 24 ... 1,-785

June 19 . . . . 1, 090 July 7 .... 26,901 July 25 ... 1,957

June 20 606 July 8 .... 21, 297 July 26 ... 1,374

June 21 481 July 9 .... 15, 335 July 27 762

June 22 .... 1,016 July 10 .... 8, 295 July 28 635

June 23 . . . . 2, 375 July 11 .... 19, 832 July 29 518

- June 24 . . . . 2, 810 July 12 .... 25,554 July 30 209

* June 25 .... 1, 732 July 13 .... 14, 185 July 31 180

June 26 .... 1,418 July 14 .... 7, 014 Aug. 1 120

June 27 604 July 15 .... 5, 839 Aug. 2 70

June 28 738 July 16 .... 9,951

June 29 . . . . 1, 144 July 17 .... 12, 101 Total. .

,

. .. 259,341

June 30 .... 6, 014 July 18 .... 5, 223

July 1 .... 11, 061 July 19 .... 2, 460

A few salmon of other species enter the river with the red salmon,

but the number is too small to affect materially the results of the

•j: count. It was estimated that 18 per cent of the fish passing through
f the rack had been injured by giU nets and that at least 90 per cent

of the injured fish died before spawning. Fish injured by giU nets

"*were present throughout the entire run. Counts made at different

i times to determine the relative proportion of such fish gave widely

t
varying results. Ordinarily the number of giU-netted fish ranged

between 12 and 26 to the hundred. Several counts were made
in which there were from 30 to 42 in a hundred. On the other hand,
one count was made in which there were only 2 injured fish in a total

’ of 1,103.

57734°—16 2



16 ALASKA FISHERIES AKD FUR INDUSTRIES IN 1915.

Valuable assistance was rendered the Bureau by the Alaska Packers

Association and the Alaska-Portland Packers’ Association in connec-

tion with the census work.

ALEUTIAN ISLANDS RESERVATION.

The Aleutian Islands Reservation was created by an Executive

order of March 3, 1913. It embraces aU islands of the Aleutian chain,

including Unimak and Sannak Islands on the east, and extending to

and including Attu Island on the west. By the terms of the Execu-

tive order the islands within the reservation are reserved and set apart

as a preserve and breeding ground for native birds, for the propaga-

tion of reindeer and fur-bearing animals, and for the encouragement

and development of the fisheries. Provision is made that the estab-

hshment of the reservation shall not interfere with the use of the

islands for hghthouse, military, or naval purposes, or with the exten-

sion of the work of the Bureau of Education on Unalaska and Atka
Islands. Jurisdiction in respect to the reservation was placed with

the Departments of Agriculture and Commerce. The joint regula-

tions, effective March 15, 1914, promulgated by the two departments,

are still operative. They are as follows:

1. In compliance vdth existing laws and to carry out the objects of the Executive

order establishing the reservation, all matters relating to wild birds and game and
the propagation of reindeer and fur-bearing animals will be under the immediate

jmisdiction of the Department of Agriculture; all matters pertaining specifically to

the fisheries and all aquatic life, and to the killing of fur-bearing animals, will be

under the immediate jurisdiction of the Department of Commerce; and all matters

other than those specifically mentioned above will be under the joint jurisdiction of

the Departments of Agriculture and Commerce.

2. Persons residing within the limits of the reservation on March 3, 1913, will be

permitted to continue to so reside, and to carry on any lawful business not interfering

with the purposes of the reservation.

3. Residents of the reservation desiring to engage in commercial fishing, or the

hunting, trapping, or propagation of fur-bearing animals or game animals, must first

secure a permit to do so.

4. Anyone desiring to enter the reservation for the piupose of fishing, hunting,

trapping or propagating fur-bearing animals or game animals, or engaging in com-

mercial fishing, salmon canning, salmon salting, or otherwise curing or utilizing fish or

other aquatic products, or for the purpose of engaging in any lawful business, must

first obtain a permit to do so.

5. VTienever, in the propagation of fur-bearing animals, it shall be foimd to be

necessary to kill such of these animals as interfere with the work of the Department of

Agriculture in this behalf, they may be killed under the supervision of said depart-

ment, and no permit will be required therefor.

6. Fishery 'permits .—Application for permission to engage in fishing or fishery

operations should give full information on the following points: Name and permanent

address of the person or company desiring the permit; character of business proposed,

whether fishing, canning, salting, or otherwise curing fish or other aquatic products;

character and extent of proposed plant and its location; method and extent of the

fishing proposed, place or places where fishiug is to be carried on, and when active

operations are to begin.
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7. Trapping and hunting permits.—Applications for permission to engage in trap-

ping, hunting, or propagating fur-bearing animals or game animals should give the

name of the person desiring the permit and the island or islands on which it is pro-

posed to operate. At present no permits will be issued for trapping or hunting fur-

bearing animals except to natives of the reservation.

8. Permits to ship live foxesfrom the reservation.—For the present no permits will be

issued for capture and shipment of live foxes from the reservation, except domestic

stock from established fox farms.

9. Permits to enter the reservation for the purpose of engaging in any business will

be granted only when the department concerned is convinced that, by so doing, the

objects for which the reservation was established will not be endangered thereby.

10. Collecting permits.—Permits to enter the reservation for the purpose of collecting

birds, mammals, or other natiual-history specimens for scientific purposes will be

granted only to properly accredited representatives of the United States Government

or agents of public museums.

11. Reindeer and caribou.—The killing of reindeer and caribou on any of the islands

of the reservation is hereby prohibited except under special permit.

It will be noted that section 3 of the regulations provides that resi-

dents of the reservation desiring to engage in commercial fishing

must first secure a permit to do so. Natives of the reservation catch

salmon, cod, herring, and other fishes for their own use, and it has

been their custom to sell a few fish to the white residents and to vessels

stopping within the reservation. This affords the natives an oppor-

tunity to improve their condition, and it is not the intention of the

Bureau at present to require that permits be secured to cover the

operations of natives, residents of the reservations, who, in addition

to taking fish for their own domestic purposes, take fish for sale locally,

that is, within the reservation, and in limited quantities.

In December, 1914, a permit, expiring December 31, 1915, was
issued to A. C. Goss, of Unalaska, authorizing him to take Atka
mackerel in the vicinity of Attu Island and red salmon in the vicinities

of Umnak and Unalaska Islands. It was stipulated that all work in

connection with the taking of the fish and their subsequent prepara-

tion for market should be performed by Aleuts or Indians who were
residents of the reservation.

A brief account of the work which Mr. Goss did in connection with

Atka mackerel is given on page 67.

In March, 1915, a permit was issued authorizing A. B. Somerville,

of Unalaska, to take red salmon in the vicinity of Attu Island. The
same requirement was made in regard to the employment of native

labor as was made in Mr. Goss’s permit. The permit was subse-

quently extended to include mackerel.

AFOGNAK RESERVATION.

Fishing operations within the Afognak Reservation during the sea-

son of 1915 were under the general supervision of Assistant Agent
E. M. Ball. The details of the work were attended to in large measure
by his assistant, Warden James H. Lyman.
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Supplementing the general regulations of the Department of Com-
merce in respect to fishery operations within the reservation a num-
ber of additional rules were put in force. Fishing at Malma was
closed from 6 p. m. Saturday, June 26, to 6 a. m. Thursday, July 1;

at Paramanof from 6 p. m. Saturday, July 10, to 6 a. m. Thursday,

July 15. Litnik Bay and all that portion of Seal Bay locally known
as Pauls Bay were closed throughout the season. Fishing gear was
limited to seines and gill nets not exceeding 200 fathoms in length.

Fishermen were required to keep the mouths of streams clear of all

dories, skiffs, and other gear which would in any way tend to prevent

the ascent of salmon to the spawning grounds, and they were directed

to pew fish through the head only.

For the season 79 licenses were issued authorizing commercial

fishing. The Kadiak Fisheries Co., of Kodiak, was the only com-
pany to secure fish taken, through arrangements with the licensees.

Late in May this company selected crews from such men as were

entitled to fish, fitted them out with gear, and transported them to

the various field stations. In July and August when the fishing was
at its height there were 14 crews engaged in the work. In the

course of the season 6 localities were fished.

The largest runs of sockeyes occurred at MaUna in June and July.

Seal Bay ranked second, with times of runs the same. Many red

sahnon, particularly at Mahna, were prevented from entering their

spawning grounds because of low water due to drought which threat-

ened to dry up the streams. The fish returned to the ocean after

making futile attempts to reach their spawning grounds, and when
rain came in August swelling the streams they did not make a second

appearance. Humpback salmon were taken quite generally in the

waters of the reservation, Izhut and Paramanof Bays being most
prolific. In August and September there was an unusual run of cohos.

It was said that they were more numerous than at any other time

since the eruption of Mount Katmai in 1912, which inflicted severe

damage on the fish life in this reservation.

The catch of salmon in the commercial fisheries of Afognak waters

for 1915 is shown, by locahties and species, in the following table:

Catch op Salmon in the Afognak Reservation, Season of 1915.®

Localities.
Sock-
eyes.

Hiimp-
backs.

Cohos. Total.

Malina 38,298
15,028
26,002
10, 702
1,216

14

1,431

9, 102

8,363
5,393
9, 130
4,075

39, 729
24, 130
34, 424

21,971
10, 346
4,092

Paramanof
Seal Bay 59

5,876Little Afognak
Izhut Bay
Danger Bay 3

Total 91,260 37, 494 5,938 134,692

Through inadvertence there were included in the corresponding table in the report for 1914 (Bureau
of Fisheries document no. 819), 5 localities, viz, Eagle Harbor, English Bay, Kaluda, Kizhuyak, and
Shuyak Island, which are not in the Afognak Reservation.
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A detailed statement of the methods of capture of each species and

the approximate beginning and ending of the fishing season in each

locality is shown in the table following:

Fishing Season, Approximate, and Apparatus, Afognak Reservation, 1915.

Localities.

Sockeyes.
Hump-
backs,
seined.

Cohos,
seined.

Fishing season.

Gilled. Seined. Began. Ended.

Mai inn, - 38,298
10, 611

17,962
10, 702

1,216
14

1,431
9,102
8,363
5,393
9, 130

4,075

May 29
June 2

June 1

June 16
July 15
July 20

Aug. 21

Aug. 5
July 21

July 12
Aug. 14

Aug. 25

Paramanof 4,417
8,040Seal Bay 59

5,876Little Afognak
TzhntBay,,
Danger Bay 3

Total 12,457 78,803 37,494 5,938

« Through inadvertence there were included in the corresponding table in the report for 1914 (Bureau
of Fisheries document no. 819), 5 localities, viz, Eagle Harbor, English Bay, Kaluda, Kizhuyak, and Shuyak
Island, which are not in the Afognak Reservation.

At the prevailing rates paid for salmon the catch was worth about

$4,223.

COMPLAINTS BY NATIVES.

COPPER RIVER.

A report was made in 1915 by the United States commissioner at

Chitina that the Copper River Indians were unable to obtain a supply

of salmon for their winter needs, and it was requested that the matter

be given early consideration. An investigation of the situation cov-

ering the region from Chitina northward was made by Assistant Agent
Ball in the fall of 1915 and continued by Warden Lyman in the win-

ter of 1915-16. It was thought that by continuing the investigation

into the winter season the condition of the natives, so far as it was
affected by their supply of fish, could be ascertained from actual

observation at that time.

The Copper River Valley from Chitina northward has a native

population of about 300 persons, located principally at Copper Center,

Chitina, Upper Tonsina, Lower Tonsina, Gulkana, Gakona, and
Mentasta. There are a few scattered groups elsewhere. Informa-

tion in regard to the situation was obtained not only from the natives

themselves but from proprietors of road houses, trappers, fox ranch-

ers, and settlers. Arthur H. Miller, agent of the Bureau of Education
at Copper Center, rendered assistance in the collecting of informa-

tion from the natives.

No actual suffering on the part of the natives on account of the

lack of a supply of fish was observed. Evidence as to the mainte-
nance of the usual supply of fish in the waters of this region in the

season of 1915 was conflicting. It is believed, however, that the
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present supply is somewhat less than it was years ago, but it further

appears that the natives are concerned not so much with the present

supply as with the prospects of what the future has in store for them.

Moreover, at present, caribou, moose, and mountain sheep are plentiful

in localities and a supply of food secured from these animals may
be substituted in part.

In general it may be said that the same conditions are found here

that obtain in some other regions in Alaska. The natives wiU not be

able to compete with modern methods if they continue to adhere to

their primitive methods of fishing and to their original customs and atti-

tude of indifference toward continued and persistent effort and indus-

try. To limit modern fishing operations to an extent that a supply

of fish may be available in such places as individuals may desire, and
in such quantities as will enable natives to take their year’s supply

within such Hmited periods as natural inchnation would dictate, would
mean a loss of food to the world at large that would not be justified.

ENGLISH BAY.

In June, 1915, the Department of Commerce received a communi-
cation from the Department of the Interior advising of the receipt

by that department of a communication from natives of English

Bay, Alaska, stating that the placing of a fish trap by the Seldovia

Salmon Co. in front of the native village of Enghsh Bay had made it

impossible for them to get fish enough for their support during the win-

ter, and setting forth their circumstances and needs. Orders were im-

mediately issued to an agent of the Bureau to determine whether the

trap in question was legally placed and to ascertain other pertinent

facts.

The investigation made accordingly developed that the trap was not

unlawfully placed. The trap site had been located a number of years

previously and in the meantime the propriety of operating the trap

in that place had not been disputed. It was found, however, that the

natives were daily violating the law by seining and setting gill nets

within 100 yards outside the mouth of the red-sahnon stream flow-

ing into English Bay.

Considering in a general way the dependence of the natives of

Alaska upon the fisheries, something should be said in their favor.

Where modern methods of fishing prevail, the natives are sometimes

unable to compete successfully for their supply of fish or to adapt

themselves to the changed conditions. Possibly the estabhshment

of a number of fishery reserves for their exclusive use would be the

best solution of the problem. A general pohcy of this character

should not be undertaken except in accordance with well-formulated

plans equitable to all interests involved and with false sentiment for

the natives ehminated.
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SALMON HATCHERIES.

EXTENT OF OPERATIONS.

In 1915 seven salmon hatcheries were operated in Alaska, two of

which were Government stations and five were private hatcheries.

In addition three small field or collecting stations were operated for

short periods by the Government, one of these being in conjunction

with the Yes Bay hatchery, and the other two subsidiary to the

Afognak hatchery. The aggregate annual capacity of the seven

hatcheries is approximately 350,000,000 red-salmon eggs, of which

the two Government stations are capable of handling nearly 150-

000,000.

In 1914 the total take of red, or sockeye, salmon eggs in Alaska

was 133,984,500’, from which a total of 121,784,330 young salmon

were liberated, chiefly during the spring of 1915. In addition there

was a shipment of 3,000,000 eggs to Oregon. This represents an in-

crease over the previous season, when 1 19,668,680 red salmon were lib-

erated in Alaska waters. The take of red-salmon eggs in 1915 totaled

173,499,100, or an increase of about 40,000,000 over the take in the

fall of 1914. This gain was chiefly at the Bureau’s station at Yes
Bay. In 1915 the collection of humpback eggs aggregated 16,976,000

as compared with 19,108,000 in 1914, or nearly 2,000,000 less.

Operations op Alaska Hatcheries in 1915.

Stations.

Red or sock-
eye salmon
eggs taken

in 1914.

Red or sock-
eye salmon
liberated in

1914-15.

Red or sock-
eye salmon
eggs taken
in 1915.

Yes Bav 41,300,000
7,390,000

36,720,000
5, 444,830

o 72, 000, 000
b 8, 183,000
c2, 685,000
d3,232, 100

c 26, 520, 000
41,135,000
7.500.000
8.114.000
4. 130.000

Afognak
Uganik
Seal Bay
Fortmann (Naha) 22.500.000

30. 240. 000
21.300. 000
7, 438, 500
3,816,000

20,820,000
27, 704, 000
20, 300. 000
7, 142, 500
3, 653, 000

Karluk
O.uadra
Hetta
Klawak

Total 133, 984,500 121, 784, 330 173, 499, 100

a Also 325,000 humpback eggs collected at Ketchikan and planted before hatching.
b A collection of 12,355,000 humpback eggs also made.
c A collection of 2,461,000 humpback eggs also made. All eyed eggs, both red and humpback, trans-

ferred to Afognak.
d A collection of 1,235,000 humpback eggs also made. All eved eggs, both red and humpback, trans-

ferred to Afognak. ^

e A collection of 600,000 humpback eggs also made.

Note.

—

Of the Yes Bay collections of sockeye eggs, shipments of 3,000,000 were made in the fall of 1914,
and the same number again in October, 1915, to the Oregon Fish Commission. Also in the fall of 1915 a
shipment of 100,000 was made to the Bureau’s station at Quinault Lake, Wash., and 15,000,000 were trans-
ferred to Afognak.

HATCHERY REBATES.

Under the terms of existing law those who operate private hatch-

eries in Alaska are allowed a rebate of 40 cents for every thousand red

or king salmon fry released. This siun is the equivalent of the tax on
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10 cases of canned salmon. The plan of operating private hatcheries

is not looked upon with favor at the present time, and it is hoped that

in the near future legislation will be enacted to the end that they may
be taken over by the Government.

Pursuant to law, affidavit is made by the operators of private

salmon hatcheries showing the number of fry released during each year

ending June 30. The foliowhig table shows the rebate certificates

due for the year ended June 30, 1915:

Output of Salmon Fry From Prwate Hatcheries During Fiscal Year Ended
June 30, 1915.o

Owners.
!

Location.

.
1

Red-salm-
on fry

liberated.

Rebate
due.

Alaska Packers Association Naha Stream 20,820,000
27.704.000
20.300.000
7,142,500
3,653,000

88.328.00
11,081.60
8, 120. 00
2,857.00
1,461.20

Do Karluk River
Northwestern Fisheries Co Quadra Lake

Do Hetta Lake
North Pacific Trading & Packing Co Klawak Lake

Total 79, 619,500 31,847.80

a In tlie case of the hatcheries where the seasonal distribution of fry is not completed before July 1, the
remaining fry are shown in the subsequent fiscal year’s report.

HATCHERY INSPECTION.

At various times during the year 1915 the several private salmon

hatcheries in Alaska were inspected by representatives of the Bureau

of Fisheries. The purpose of these inspections is to determine the

number of eggs taken and the number of yoimg salmon liberated.

Due note is made as to the methods of operation. Care is taken to

check up the records of the hatchery in order to determine the cor-

rectness of returns covering the output.

YES BAY.

From the 41,300,000 red-salmon eggs taken in 1914 at the Bureau’s

station at Yes Bay, 36,720,000 young fish were liberated in the period

from January to July, 1915. Of this collection there was also a ship-

ment of 3,000,000 eyed eggs to the Oregon Fish Commission in October,

1914. Thus the losses were 1,580,000, or 3.8 per cent.

In 1915 the taking of red-salmon eggs at Yes Bay began September

2 and ended September 29, when the hatchery was filled to its capac-

ity of 72,000,000 eggs. In October 3,000,000 of these eggs were

transferred to the Oregon Fish Commission and 100,000 were shipped

to the Bureau’s station at Quinault Lake, Wash., while in November

15,000,000 eggs were transferred to the Afognak station.

Arrangements were made to operate a substation in rented quar-

ters at Ketchikan for the collection of humpback-salmon eggs from

fish ascendmg Ketchikan Creek. A take of 325,000 eggs had been
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made in the period from September 8 to 16, 1915, when operations

were discontinued at the request of citizens of Ketchikan, and the

eggs were jdanted upon the natural spawning grounds. In 1913 a

substation was operated at Ketchikan, hut in 1914 no eggs were

obtained, as there was no run of salmon in the creek.

Realizing the advantages of planting fingerlings rather than fry,

the Bureau has increased its efforts to feed as many of the young

salmon at Yes Bay as possible before liberating them. Three rear-

ing ponds, each 12 by 60 feet in size and 2^ feet in depth, constructed

in 1914, were utilized for this purpose in 1915. Eighty troughs in

the hatchery were also used for feeding young salmon. The food

consisted of steelhead trout that were obtained near the hatchery

and adult salmon which had been salted down after their eggs were

taken the previous fall. These salmon were thoroughly freshened by
being placed in running water for 24 hours or more. The food was

cooked, ground, pressed dry, and after grating and screening was ready

to be fed. It appeared to give satisfactory results. Some difficulty

was experienced with the salmon held in the ponds when the water

warmed up to an unusual degree in the month of June. Most of the

fingerlings then remaining on hand were accordingly planted in the

lake.

A watchman was stationed on Yes Bay, beginning July 13, 1915,

and continuing through the run of the red salmon, to see that the

order closing the bay to commercial fishing was fully observed.

AFOGNAK.

The collection of red-salmon eggs at the Afognak station from

August 1 to September 29, 1914, aggregated 7,390,000. From these

eggs there was planted in the period from December, 1914, to May,

1915, a total of 5,444,830 young salmon, most of which were of the fin-

gerling size. The take of red-salmon eggs at this station in 1915 con-

tinued from August 7 to September 30, during which time 8,183,000

eggs were obtained.

A shipment of 15,000,000 red-salmon eggs in 65 cases from the Yes
Bay station arrived at Afognak village December 9 and was placed

in the Bureau’s warehouse at Litnik Bay. On account of unfavora-

ble weather and great difficulties in transporting the egg cases over

the ice, it was not until December 22 that the last of the eggs reached

the hatchery. Although made ready for shipment at Yes Bay on

November 23, these eggs were in good condition with the exception

of one case in which there had been some premature hatching.

From August 4 to September 14, 1914, there were taken at Afognak
6,574,600 humpback-salmon eggs. From these eggs 119,480 young
salmon were planted in the winter and spring of 1914-15. Most of

the eggs from this collection went with the 2,534,000 collected from
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August 26 to September 5 at Uganik and the 5,000,000 purchased

from the Karluk hatchery of the Alaska Packers Association, to make
up the total of 12,500,000 humpback-salmon eggs shipped in Novem-
ber, 1914, of which 7,000,000 were consigned to Government hatch-

eries in Maine and the balance to stations of the Bureau in Wash-
ington.

The taking of humpback eggs at Afognak in 1915 extended from
August 2 to September 21, the total collection beir g 12,355,000.

Nearly all the young salmon handled at the Afognak station were
fed for some time before being planted. Several tons of DoUy Varden
trout and spawned salmon had been salted down the previous season

to be used for this purpose. In preparing the food the fish were

freshened, cooked, pressed into a cake and left under pressure until

cold; then the food was cut into strips, which were run through a fine

meat grinder several times and finally through a fine screen. The
young salmon did very well on this diet. The construction of a series

of 12 rearing ponds, each 20 feet long, 6 feet wide, and 3 feet deep, is

under way. When these ponds are completed it is anticipated that

they wiU be of great assistance in holding and feeding young salmon.

The ponds are being so built that additional ones can be constructed

just below them, if necessary.

Fish-cultural operations in this region are still greatly handicapped

on account of the volcanic ash resulting from the eruption of Mount
Katmai in 1912.

UGANIK.

The total collections at this point in 1915 were 2,685,000 red and

2.461.000 humpback salmon eggs. The* loss was 85,000 red and

61.000 humpbacks; the balance, 2,600,000 red and 2,400,000 eyed

humpback eggs, was transferred to the Afognak hatchery. The
Uganik field station was closed October 9.

SEAL BAY.

A new collecting and field station was estabhshed at Seal Bay on the

northeast coast of Afognak Island. Some of the equipment used

here was transferred from the field station operated in 1913 at Eagle

Lake. Preparations for work at Seal Bay were begun in June and

operations were brought to a close on October 13, 1915. Collec-

tions totaled 3,232,100 red and 1,235,000 humpback salmon eggs.

The loss was 59,100 red and 111,200 humpbacks, thus leaving 3,173,-

000 red and 1,123,800 humpback eggs, all eyed, which were trans-

ferred to the Afognak hatchery.

FORTMANN.

The Fortmann hatchery is the largest salmon propagating station in

the world, its capacity being approximately 110,000,000 red-salmon

eggs. It is operated by the Alaska Packers Association and Ls located
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on Heckman Lake about 8 miles from Loring, Alaska. The egg-

taking season in 1914 extended from August 22 to November 30,

during which period 22,500,000 red-salmon eggs were secured. The
number of young fish liberated therefrom in 1915 was 20,820,000, the

loss thus being 1,680,000, or 7.4 per cent. The fry from the hatchery

were transferred to nursery ponds where they were fed, following

which they were liberated in the Naha Stream system, of which Heck-
man Lake forms a part. A few fry were planted in some of the

small streams tributary to the lake; it was thought that they would

acquire sufficient growth in such protected waters to enable them to

care for themselves better before becoming subject to the attacks of

birds and larger fishes in the more open waters of the lake. This

would be a good plan to follow at other salmon hatcheries in Alaska

where there are not ample facilities for rearing to the hngerling size

before planting.

In 1915 the egg-collecting season continued from August 21 to No-
vember 20, during which time the take of red-salmon eggs was
26,520,000. The average number of eggs per female spawned is

reported as 2,605. The earliest take of eggs began to hatch on
November 9. From the records of the hatchery it has been deter-

mined that the period of eyeing in an average water temperature of

49° F. is 31 days, and with an average temperature of 46° F. is 41

days. With an average temperature of 46° F. the period of hatching

is 82 days.

From August 22 to November 22, 1915, 600,000 humpback-salmon
eggs were taken experimentally. In connection with the taking of

humpback eggs at this hatchery the following is extracted from a

commimication of December 10, 1915, from the Alaska Packers

Association

:

It may be of interest to know that at our Fortmann hatchery, located on Heckman
Lake, there are practically no humpbacks. In 1913 about 5,000 humpback eggs were

taken from fish collected on Jordan Lake (next below Heckman Lake) and the fry

resulting therefrom liberated from the hatchery. This year 119 salmon of this species

were caught off the hatchery fishing grounds. It would appear that these results add

to the theory derived from the study of the ages of salmon by scale markings, that

humpback salmon are 2 years old at the time of spawning.

The foregoing opinion of the Alaska Packers Association is cor-

roborative of investigations elsewhere, which seem to establish quite

conclusively that the humpback salmon is a 2-year-old fish when it

returns from the sea.

The eggs are not taken at this station by the method of incision,

nor are the fish killed before they are stripped. This results in a loss

of some eggs, for by the more modern practice of incision it is pos-

sible to obtain practically all ripe eggs. An examination of some of

the salmon at Fortmann hatchery in 1915 showed that in various
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portions of the body cavity as many as 100 eggs were found. At
least, part of these eggs would have been saved if they had been taken

by the method of incision.

KARLUK.

The Karluk hatchery is operated by the Alaska Packers Associa-

tion. It is located about 2 miles up the Karluk Kiver on Kodiak
Island, in central Alaska, and has a capacity of upward of 50,000,000

red-sahnon eggs. The egg-collecting season of 1914 extended from
June 27 to September 30, and resulted in a take of 30,240,000 red-

sahnon eggs, from which it was reported that there were hberated

in 1914, 27,704,000 young fish. The loss of 2,536,000 was 8.3 per

cent of the total. The fry were liberated in nursery ponds, where
they were held a short time and fed, after which they were planted

in the Karluk River.

The egg-collecting season of 1915 extended from June 26 to Sep-

tember 29, during which time 41,135,000 eggs were obtained. It is

reported that the average number of eggs per female spawned was
2,620. Of the 8,050,000 humpback eggs taken from August 24 to

September 8, 1914, 5,000,000 eyed eggs were sold to the Bureau of

Fisheries, and from the remaining eggs 1,049,610 fry were liberated.

The eyed eggs purchased by the Bureau were transferred to the

Afognak hatchery where they were included in a shipment of eggs

the greater part of which was sent to Maine, where an effort is being

made to establish a run of Pacific salmon in Atlantic waters.

QUADRA.

The Quadra hatchery is owned by the Northwestern Fisheries Co.,

and is located at Quadra in southeastern Alaska. It has a capacity

of about 21,000,000 red-salmon eggs. The season of 1915 at this

hatchery was not as successful in respect to the number of eggs

taken as was the previous season. In 1914 egg-taking began on

August 5, ending October 11, during which period 21,300,000 red-

salmon eggs were taken, while in the period from August 9 to Novem-
ber 13, 1915, the total take of red-salmon eggs was 7,500,000. Until

three years ago this would have been regarded as a very fair take,

but since that time collections have been much larger, with the ex-

ception of that of 1915. Of the eggs taken in 1914 the total number
of fry planted in the fiscal year ended June 30, 1915, was 20,300,000.

This makes a loss of 1,000,000 eggs and fry, or 4.6 per cent. The eggs

at this station are taken by the improved method of incision, in which

the females are killed by a blow on the head and an incision is made
from the pectoral fins to the vent.
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A series of small ponds near the hatchery, into which the fry are

placed after coming from the hatchery troughs are ideally situated in

some respects as they represent very closely natural conditions.

These ponds are protected from the depredations of birds and other

natural enemies by means of webbing which is spread across them.

After the fry have remained in these ponds for some time and have

attained considerable growth they are allowed to work down into

the lake where they remain for a year before leaving for salt water.

HETTA.

The Hetta hatchery, which is operated by the Northwestern Fish-

eries Co., is located on Hetta Lake near the southern end of Prince of

Wales Island, in southeastern Alaska. This hatchery was rebuilt in

1912 and now has a capacity of about 12,000,000 red-salmon eggs.

In the egg-collecting season extending from August 8 to December

18, 1914, 7,438,500 red-salmon eggs were taken. The loss of eggs

was 319,000, which was 4.2 per cent. The sworn statement returned

by the Northwestern Fisheries Co., shows that 7,142,500 young red

salmon were released in the fiscal year ending June 30, 1915. This

might indicate a slight discrepancy from the above figures, but it is

accounted for by the fact that at the Hetta station it is customary to

carry over a few of the previous season’s fry into the succeeding fiscal

year for which returns of fry released are made. The law provides

that such returns shall show the number of fry liberated during the

12 months immediately preceding June 30.

The egg-collecting season of 1915 began August 19, when 216,000

red-salmon eggs were secured. At the conclusion of egg-collecting

operations on December 31, 1915, a total take of 8,114,000 red-salmon

eggs had been made. Totals of 2,044 females and 1,962 males were

handled. All eggs were taken by the modern method of incision.

Some trouble has been experienced at this station on account of

the unusual amount of fine sediment which is carried into the troughs

from the supply pond a few hundred yards above the hatchery. This

has been improved somewhat by a change in the method of drawing

water from the supply pond, but further screening will be necessary

in order to entirely overcome this difficulty.

KLAWAK.

The Klawak hatchery is located on the lake a few miles above the

village of that name on the west coast of Prince of Wales Island in

southeastern Alaska. This hatchery was reported last year as being

operated jointly by the North Pacific Trading & Packing Co. and the

North Alaska Salmon Co. This year, however, it is listed under the

name of the North Pacific Trading & Packing Co. The capacity of

the hatchery is approximately 10,000,000 red-salmon eggs. In the
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egg-collecting season, extending from August 6 to October 2, 1914, a

total of 3,816,000 were obtained and placed in baskets in the hatchery.

During the continuance of operations, which extended to April 15,

1915, the loss of eggs was 163,000, or 4.2 per cent. In the period from
December 14, 1914, to April 15, 1915, the number of young red sahnon

liberated was 3,653,000. It is reported that all of these were in good
condition. The hatchery is provided with a small rearing pond, but

at times it has not been serviceable because it freezes to the bottom.

This difficulty can be overcome by deepening the pond. Operations

would be facilitated further by the construction of another pond at

least 20 by 30 feet in size. Through the egg-coUecting season of 1915,

4,130,000 red-salmon eggs were taken.

When the station was visited in September, 1915, by Inspector

Walker, special attention was devoted to the conditions under which

fry are hberated and the matter was discussed with the hatchery em-
ployees at some length. They were made to realize that hatchery

efficiency does not consist merely in liberating a stated number of

young fish, but rather that the percentage of those surviving until

they are fully able to take care of themselves is the real basis for deter-

mining the efficiency of aU fish-cultural work. Unusual interest was
shown by the hatchery employees in the selection of suitable locations

for the planting of the young salmon and the exercise of judgment as

to the time of planting, so that the greatest possible number of fish

might survive.

In December, 1915, the North Pacific Trading & Packing Co.

advised that they had in contemplation the blasting away of a num-
ber of rocks which partly obstructed the outlet of the lake. The
removal of these rocks would give the adult salmon a better chance to

get into the lake, and at the same time the lake could not rise during

storms to such a height as to allow the fish to get around the racks at

the different streams tributary to the lake where they are taken for

spawning purposes. The Bureau expressed its hearty concurrence in

the development of any plan along this line that might have a bene-

ficial effect on the supply of salmon or might in any way improve the

operation of the hatchery. This work is in Ime with similar under-

takings contemplated by the Bureau elsewhere in Alaska.

GENERAL STATISTICS OF THE FISHERIES IN 1915.

In 1915 the total investment in the Alaska fisheries amounted to

$37,316,560, an increase of $277,928 over 1914. Approximately 86

per cent of this investment was in the salmon industry. The number
of persons engaged in 1915 was 22,462, or an increase of 1,262 over

1914. The total value of the products in 1915 was $20,999,343, or a

decrease of $243,632 from 1914. Although the actual quantity of

fishery products produced in 1915 was greater than in the previous
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year the total value of the 1915 output was less, chiefly by reason of

the lower price obtained for several of the grades of salmon packed

and further by reason of the decreased pack of the more valuable red

salmon. The total value of the products this year is second only to

that of 1914, which was the largest in the history of Alaska.

Summary op Investments in the Fisheries of Alaska in 1915.

Industries.
Southeast
Alaska.

Central
Alaska.

Western
Alaska.

Total.

Salmon canning $11,768,284 $5, 774,379
89, 925
4,000

$13, 739, 662
246, 687

6, 100

$31,282,325
336, 612
487,359
211,640

2,842,800
570, 990

1,453,850
3, 105

127,879

Salmon pickling
Salmon mild curing 477, 259

211,640
2,842, 800

Hp.rrfng fishery

Halibut fishery

Cod fishery 570, 990

Whale fishery 889, 450 564, 400
3, 105Atka mackerel

By-products 127, 879

Total 16,317,312 6, 439, 294 14,559, 954 37,316,560

Summary of Persons Engaged in the Fisheries of Alaska in 1915.

Races.
Southeast
Alaska.

Central
Alaska.

Western
Alaska.

Total.

Whites ' 5,011 2, 133
728

4,145 11, 289
Natives 3,525

807
747 5, 000

Japanese 334 490 1,631
Chinese 953 396 841 2, 190

2,352Mispfilla.nftnnsa 467 281 1,604

Total 10, 763 3,872 7, 827 22, 462

o Filipinos, Mexicans, Negroes, Porto Ricans, etc.

Summary op Products of the Alaska Fisheries in 1915.

Products.

Salmon:
Canned
Mild cured
Pickled
Fresh (including local)

Frozen
Dry salt, dried, and smoked backs.

Halibut:
Fresh (including local)

Frozen
Fletched

Cod
Herring
Herring oil

Herring fertilizer

Whale oil

Sperm oil

Whale fertilizer

Trout
Black cod
Atka mackerel
Crabs
Miscellaneous fresh fish, local

By-products oil

By-products fertilizer and meal

...cases..

.pounds..
.barrels..

.pounds..—do—do

do
do

...do—do

...do—
.gallons.,
.pounds.,
.gallons..—do
.pounds.

.

—do—do
.barrels..

.I>ounds..—do
.gallons..

.pounds..

Quantity.

4,500,293
2,224,800

13, 293
2, 416, 603

720, 791

45,625

10,047,634
5, 589, 864

80, 291

14, 195, 775

7, 194, 610
130, 028

1.238.000
876, 500
101, 800

2.990.000
41.975

142, 550
30

14,395
100, 000
47. 976

1. 562. 000

Value.

$18,653,015
191,523
148, 640
192,268
27, 276
1, 423

554,898
244, 423
2,690

390, 199

114, 099
26,005

15, 475
295, 000
38,000
48, 750
3,420
3,971
300
713

7,000
14, 227

26, 028

20,999,343Total
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THE SALMON INDUSTRY.

The outstanding feature of the Alaska salmon industry in 1915 was
the enormous increase in the pack of humpbacks in southeast Alaska,

where 1,820,191 cases of this species were produced as against the pre-

vious record for humpbacks in this section of 1,289,737 cases packed

in 1913. There was also a good increase in the pack of pinks both in

central and western Alaska. Another feature of this season’s opera-

tions was the hghter run of red salmon in western Alaska. For the

three previous years the catch of reds in the Bristol Bay district was
unusually good, the approximate catch in 1912 being 19,900,000, in

1913 it was 21,500,000, and in 1914 it was 20,900,000, but in 1915 it

declined to about 16,800,000. This, however, is larger than the catch

of red salmon in those waters in 1910, when the take numbered only

11,600,000. It is worthy of mention that there is an increasing use

of purse seines in the Bristol Bay region. In 1915 more than a mil-

lion red salmon were taken by this form of apparatus whereas three

years ago the catch was confined exclusively to traps and gill nets,

chiefly the latter. It is regarded as quite likely that within a few

years the Bristol Bay district will be the scene of an extensive purse-

seine flshery. Although western and southeast Alaska showed a

decrease in the pack of reds in 1915, central Alaska yielded a gratify-

ing increase in this valuable species.

The pack of chums in Alaska was lighter this year than in 1914, but

it was apparently due more to the fact that some of the canneries

filled all available cans during the extraordinarily heavy run of pinks

rather than to any pronounced shortage of chums. A number of

plants thus ceased packing without waiting to take advantage of the

later run of chums in southeast Alaska. This rather early closing

showed its effect also in a somewhat smaller pack of cohos than was
put up in 1914. The pack of kings in all three districts of Alaska was

better than in the previous year. This is explained in part by the

fact that the lessened demand for mild-cured salmon on account of

the European war resulted in the canning of larger numbers of king

salmon which otherwise would probably have been mild cured. The
production of pickled salmon was only about half that of 1914, the

reason being due chiefly to the lessened run of reds in western Alaska.

The fresh and frozen salmon industries, which are prosecuted in south-

east Alaska, showed good increases in 1915.

SALMON CANNING.

CHANGES IN CANNERIES.

The plant of the Canoe Pass Packing Co., at Canoe Pass, in south-

east Alaska, was dismantled and the machinery moved to a new loca-

tion at Cordova. The plant at Canoe Pass was built and operated in
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1912, but has not been used since. The small cannery of the Revilla

Fish Products Co., at Ketchikan has not been operated since

1912, and unless work is resumed it wiU no longer be listed. The

Hoonah Packing Co. acquired the cannery of the Admiralty Trading

Co., operated at Gambier Bay in 1912 and 1913, but closed in 1914 and

1915. The canneries operated in 1914 by Gorman & Co. at Shakan

and Kasaan were operated in 1915 by the Anacortes Fisheries Co.

The plant formerly operated by the Pacific Coast & Norway Packing
^ Co. at Petersburg was taken over by the Petersburg Packing Co. The

Straits Packing Co. acquired the cannery last operated in 1913 by the

Skowl Arm Packing Co., at Skowl Arm. It is reported that this new
company was formed chiefly by those formerly interested in the can-

nery of the Kuiu Island Packing Co., which plant was destroyed by
fire in the faU of 1914. The cannery at Hawk Inlet, operated for

several years by the Hawk Fish Co., was operated in 1915 under the

firm name of P. E. Harris & Co. Another change in firm name this

year is that of the Karheen Packing Co., which was formerly known
as the Irving Packing Co. The North Alaska Sahnon Co. closed its

HallerviUe cannery and operated for the first time its new plant on

the eastern side of Kvichak Bay above Pedersens Point. Libby,

McNeill & Libby acquired from Gorman & Co. the cannery at Dry
Bay formerly operated by the St. Elias Packing Co. It is probable

that it will be used in conjunction with the cannery of the Yakutat &
Southern Railway Co., which is also owned by Libby, McNeill &
Libby.

NEW CANNERIES.

Six new canneries were operated in iUaska in 1915 by the follow-

ing companies: Doyhof Fish Products Co., at Scow Bay, near Peters-

burg, in southeast Alaska; Canoe Pass Packing Co., at Cordova; Cop-

per River Packing Co., at Abercrombie, near Mile 55 on the Copper
River; the Deep Sea Salmon Co., at Goose Bay, on Knik Arm, in

central Alaska; the Nelson Lagoon Packing Co., at Nelson Lagoon;
and the North Alaska Salmon Co., on the eastern side of the Kvichak
River above Pedersens Point, in western Alaska.

The foregoing, together with the cannery of the newly organized

Straits Packing Co., not operated in 1914, makes an apparent gain of

seven canneries for 1915, but deduction must be made from the 1914

total of the two canneries destroyed by fire, namely, those of the

Kuiu Island Packing Co. at Beauclaire and of the Alaska Fishermen’s

Packing Co. on Kvichak Bay; also there must be deducted the can-

nery of the North Alaska Salmon Co. at LlallerviUe, not operated in

1915, thus making a net increase of four canneries in operation in

1915 over 1914.

57734°—16 3
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Of the preparatory arrangements for the operation of additional

canneries in 1916, there may be mentioned the following: The Alaska

Salmon Co. erected buildings at Graveyard Point, Koggiung, which

possibly may be used for a cannery in 1916. The plant was oper-

ated as a saltery in 1915. The Bristol Bay Packing Co. erected new
buildings for a large cannery in close proximity to their present plant

on Kvichak Bay. The Naknek Packing Co. erected buildings for a

new plant about 2 miles above their present plant on Naknek Biver

and planned to operate it in 1916. The Bed Salmon Canning Co.

also erected buildings on the Naknek Biver to be used as a cannery

in 1916.
CANNERIES OPERATED IN 1915.

During the year 1915 there were 45 canneries in operation in

southeast Alaska, 17 in central Alaska, and 23 in western Alaska, a

total of 85 canneries for the Territory.

Companies Canning Salmon in Alaska, Number and Location of Canneries
Operated and Number of Traps Owned by Each.

Names. Can-
neries.

Location. Traps.

Southeast Alaska:
Alaska Fish Co.

Alaska Pacific Fisheries.

Alaska Packers Association.

.

Alaska Sanitary Packing Co

.

Anacortes Fisheries Co

Astoria & Puget Sound Carming Co..
Barnes, F. C., Co
Deep Sea Salmon Co
Doyhof Fish Products Co
Fidalgo Island Packing Co
George Inlet Packing Co
Harris, P. E., & Co
Hidden Inlet Canning Co
Hoonah Packing Co
Hume, G. W., Co
Karheen Packing Co

Lindenberger Packing Co

Myers, Geo. T., & Co
North Pacific Trading & Packing Co.

Northwestern Fisheries Co

Pacific American Fisheries
Petersburg Packing Co
Pillar Bay Packing Co
Point Warde Packing Co
Pure Food Fish Co
Sanbom-Cram Co
Sanbom-Cutting Co
Starr-Collinson Packing Co
Straits Packing Co
Sunny Point Packing Co
Swift-Arthur-Crosby Co
Taku Canning & Cold Storage Co.
Tee Harbor Packing Co
Thlinket Packing Co
Ward Cove Packing Co
Wiese Packing Co
Yakutat & Southern Railway Co.

« 3 floating.
b 5 floating.

Waterfall 1

[Chilkoot a 7

Chorniy b 7

[Yes Bay c 7

fLoring b 7

[Wrangell d5
Wrangell
fKasaan 4

[Shakan 2
Excursion Inlet 5

Lake Bay c 5

Ford Arm d5
Scow Bay
Ketchikan 5

George Inlet 1

Hawk Inlet
Hidden Inlet

7

Hoonah 12

Nakat Harbor
Karheen 2
fCraig 1

[Roe Point /6
Chatham 6

Klawak
[Dundas Bay 5

Hunter Bay
Quadra i

[Santa Ana e 1

Excursion Inlet 18

Petersburg 3

Pillar Bay 2
Point Warde a 4

Ketchikan 1

Burnett Inlet c5
Kake c3
Moira Sound c3
Skowl Arm
Sunny Point 1

Heceta Island
Taku Harbor /lO
Tee Harbor 6
Funter Bay 17
Ward Cove
Rose Inlet 2
Yakutat

c All floating.
d 4 floating.

e 1 floating.

/ 2 floating.
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Companies Canning Salmon in Alaska, Number and Location op Canneries

Operated and Number op Traps Owned by Each

—

Continued.

Names.
Can-

neries.

Central Alaska:

Alaska Packers Association,

Canoe Pass Packing Co
Columbia River Packers’ Association.
Copper River Packing Co
Deep Sea Salmon Co
Fidalgo Island Packing Co
Kadiak Fisheries Co
Libby, McNeill & Libby

Northwestern Fisheries Co.

Pacific American Fisheries
Seldovia Salmon Co

Western Alaska:
Alaska Fishermen’s Packing Co.

1

1

1

1

1

Alaska Packers Association.

Alaska-Portland Packers’ Association
Alaska Salmon Co
Bristol Bay Packing Co
Columbia River Packers’ Association.
Midnight Sun Packing Co
Naknek Packing Co
Nelson Lagoon Packing Co

1

1

1

1

1

1

1

North Alaska Salmon Co

Northwestern Fisheries Co 1

Pacific American Fisheries... 1

Red Salmon Canning Co 1

Location. Traps.

Alitak
Chignik
Larsen Bay..
Kasilof.
Cordova
Chignik
Abercrombie.

.

Knik Arm
Port Graham.
Kodiak
Kenai
Chignik
Kenai
Orca

2
3

11

2

15

3
12

Uyak
King Cove 8
Seldovia 7

Nushagak
Kvichak River (2)

Naknek River (3)

Nushagak Bay (2) 5

Ugaguk River
Nushagak Bay 3

Wood River
Kvichak Bay
Nushagak Bay
Kotzebue Sound 1

Naknek River
Nelson Lagoon 4

Kvichak River (2)
Nushagak Bay
Ugaguk River
Nushagak
Port Moller 2
Ugashik River

CANNERIES NOT OPERATED IN 1915.

Three canneries in southeast Alaska were not operated in 1915,

as follows

:

Location of plant.

Hoonah Packing Co Gambier Bay.

Metlakatla Industrial Co Metlakatla.

St. Elias Packing Co Dry Bay.

SALMON CATCH AND FORMS OF GEAR.

There were in operation in southeast Alaska in the salmon canning

industry 137 driven and 48 floating traps, or a total of 185 traps;

while in central Alaska there were 84 driven traps and in western

Alaska 15 driven traps; this makes a total of 236 driven and 48

floating traps, or a grand total of 284 traps operated in the commer-
cial fishery of Alaska in 1915. In 1914 the total number of traps

in operation was 252, of which 211 were driven and 41 floating;

thus 1915 shows a gain of 25 driven and 7 floating traps, or a total

increase of 32 traps over 1914. By geographical sections the gains

in 1915 were 7 floating traps in southeast Alaska, 24 driven traps in

central Alaska, and 2 driven traps in western Alaska, while there

was a decrease of 1 driven trap in southeast Alaska,
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In 1915 the total number of purse and haul seines operated in the

salmon industry of Alaska was 361 as against 336 the previous year.

This gain of 25 seines for 1915 occurred almost whoUy in southeast

Alaska.

Of the total catch of sahnon in Alaska in 1915, the proportion taken

in traps was 42 per cent, by seines 29 per cent, by gill nets 27 per cent,

and less than 1 per cent by lines and dip nets. By way of comparison

it may be noted that in the previous year the trap catch was 31 per

cent, the seine catch was 27 per cent, the gill-net catch was 41 per

cent, and the proportion by lines and dip nets practically the same as

in 1915. The most notable feature of this is a decrease in 1915 of

14 per cent in the proportionate gill-net catch, which must be accounted

for by reason of the lessened run of salmon in western Alaska where
the catch is chiefly by gill nets. This proportionate decrease was
offset by a proportionate increase of over 11 per cent caught by
traps and more than 2 per cent in seines. The following table

shows the proportionate catches by districts by the three principal

forms of apparatus:

Percentage op Salmon Caught in Each District by Principal Forms of Gear.

Apparatus.

Southeast Alaska. Central Alaska. Western Alaska.

1914 1915 1914 1915 1914 1915

Seines
Per cent.

47

48
3

Per cent.

39
57
3

Per cent.

36
56
8

Per cent.

32
52
15

Per cent.

4

4

92

Per cent.

6
7

88
Traps
Gill nets

The total catch of salmon of all species in the commercial fishery

of Alaska m 1915 numbered 63,537,244 as against 54,651,915 in

1914, a gain of 8,885,329. In southeast Alaska there was an increase

of about 15,000,000 salmon, but this was offset by decreases of more
than 1,000,000 in central and about 5,000,000 in western Alaska

as compared with 1914. In 1915 there were gains of approximately

14,200,000 humpback, 110,000 king, and 13,000 coho salmon, while

the number of reds decreased 3,950,000 and chums fell off 1,450,000.

Salmon Taken in 1915, by Species and Apparatus, for Each Geographic Sec-

tion OF Alaska.

Apparatus and species.
Southeast
Alaska.

j

Central
Alaska.

Western
Alaska.

: Total.

Seines:
Coho, or silver

Number.
234,038

2, 159,904
11,542,551

11,436
930, 434

Number.
58, 249

191, 777
719,943

939
1,551,093

Number. \ Number.
292,287

2, .351, 867
12,262,494

17, 718

3,707,359

Chnm, or keta . .. 186

Humpback, or pink
TCinj^, or spring 5,343

1,225,832Red, or sockeye

Total 14,878,363 2,522,001 1,231,361 18,631,725
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Salmon Taken in 1915, by Species and Apparatus, for Each Geographic Sec-

tion OF Alaska

—

Continued.

Apparatus and species.
Southeast

• Alaska.
Central
Alaska.

Western
Alaska.

Total.

Gill nets; Number.
214,310
48, 618

97, 800
77, 631

483, 682

Number.
71,719

102
1,134

37, 827

1,077, 705

Number.
99, 225
539,591

37, 000
140, 974

14,561,820

Number.
385, 254

588,311
135, 934

256, 432
16, 123, 207

Humpback, or pink

Red, or sockeye

Total 922,041 1,188, 487 15, 378, 610 17, 489, 138

Traps:
Coho, or silver 392, 632

1,416, 989
18,308,532

22, 903

1, 419, 807

159,362
256, 451

189, 434

57, 027
3, 443,112

24, 050
205, 890

576,044
1,879, 330

18, 497, 966
107, 890

5, 856, 935

Chum, or keta -.

Humpback, or pink
King, or spring 27, 960

994,016Red, or sockeye

Total 21,560,863 4,105,386 1,251,916 26, 918, 165

Lines:
Coho, or silver 77, 999

226, 853
77,999

226, 853King, or spring

Total

1
1

304, 852 304,852

Dip nets:
"King, or spring 2,054

191,310
2,054

191,310Red, or sockeye

Total 193, 364 193, 364

Total:
Coho, or silver 918, 979

3,62.5,511

29, 948, 883
338, 823

2,833,923

289. 330
448. 330
910,511
97,847

6, 263, 220

123, 275

745,667
37,000
174,277

16, 781,668

1,331,584
4,819,508

30, 896, 394
610, 947

25,878,811

Chum, or keta
Humpback, or pink
King, or spring
Red, or sockeye. . . .

Grand total '.
.

.

37, 666, 119 8,009, 238 17, 861,887 63,537, 244

STATISTICS.

The number of canneries in operation in Alaska in 1915 was 85, as

compared with 81 in 1914. The total investment increased from

$30,830,435 in 1914 to $31,282,325 in 1915. This increase was
chiefly in central and western Alaska.

The number of persons employed in canning operations in 1914

v/as 16,307 and in 1915 the number was 17,741, an increase of 1,434

persons. Gains were shown in all three districts. The most notable

feature was the increase of 598 Indians over 1914. The total num-
ber of Indians employed in 1915 in the salmon canning industry was
4,325. There were smaller gains in 1915 in the number of whites,

Chinese, and Japanese engaged in this industry.

In 1914 the pack of canned salmon was 4,056,653 cases, valued at

$18,920,589, while in 1915 it was 4,500,293, valued at $18,653,015,

an increase of 443,640 cases, but a decrease of $267,574 in value. This

seeming anomaly is accounted for by reason of the much larger pack
of lower-priced fish in 1915. By sections the case-pack comparison
is as follows: Southeast Alaska advanced from 1,776,075 to 2,549,212

cases, an increase of 773,137 cases; central Alaska declined from
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658,791 to 632,848 cases, a decrease of 25,943 cases; while in western

Alaska there was a dechne from 1,621,787 to 1,318,233 cases, a de-

crease of 303,554 cases from the 1914 pack in that region. Com-
parisons by species show the following: The pack of cohos declined

from 157,063 to 124,268 cases, a decrease of 32,795 cases; chums
declined from 663,859 to 479,946 cases, a decrease of 183,913 cases;

and reds declined from 2,201,643 to 1,932,312 cases, a decrease of

269,331 cases in 1915. Humpbacks went up from 986,049 to 1,875,516

cases, an advance of 889,467 cases; and kings increased from 48,039

to 88,251, a gain of 40,212 cases in 1915. The net increase for aU

species in 1915 was 443,640 cases.

The pack of salmon in 1915 is the largest in the history of Alaska,

exceeding the previous record of 1914 by 443,640 cases, but as above

mentioned the 1915 pack was $267,574 less in value because of the

smaller production of the higher priced red salmon and the greatly

increased pack of the less valuable humpbacks.

Investment in Salmon-Canning Industry in 1915 ,

Items. Southeast Alaska. Central Alaska. Western Alaska. Total.

Canneries operated
Working capital
Wages paid
Vessels:

Power vessels over 5
tons
Net tonnage

Launches under 5 tons.
Sailing

Net tonnage
Boats, sail and row
Lighters, scows, house
boats

Pile drivers
Apparatus:

Haul seines
Fathoms

Purse seines
Fathoms

Gill nets
Fathoms

Traps, driven
Traps, floating

No.
45

Total.

122

2, 456
41

7

9,081
772

271

18

1,413
270

54, 948
123

16, 750
137
48

Value.

S3, 699,069
4, 221,500
2,095,221

651, 210

42, 636
174, 700

53,832

127, 270
113, 126

2,118

100,333

"is,' 406'

377,318
96,545

No. Value.
17 SI, 612, 984

1,953, 046

927,368

38
1,315

25
11

19, 242
478

171

31

37
8, 181

11

3,666
444

19,111
84

11, 768, 284

410, 711

31,396
401,272

44, 646

103, 713

84,298

12, 655

5,500

”i6,'535'

’i70,'^5'

5, 774,379

No.
23

52
4,110

28
36

49, 164

1,077

158
20

7

1,750

1,825
252,875

15

Value.
$3, 158,048
5, 981,997
2,321,412

688,604

85,553
816,035

250,010

168,348
41,300

16, 226

179,868

”22,'26i

No. Value.
85 38,470,101

12, 156,543
5,354,001

212
7,881

94
54

77,487
2,327

600

62
11,344

281

58, 614

2,392
288,736

236
48

13, 739, 662

1,750,525
'

*i59 'SM
1,392,007
’

'348,'488

399,331
238, 724

30,999'
'

'io5,'^3
'

'269,'^

"S69,'^4
96, 545

31, 282,325
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Persons Engaged in the Salmon-Canning Industry in 1915.

Occupations and races.
Southeast
Alaska.

Central
Alaska.

Western
Alaska.

Total.

Fishermen:
Whites 777 798 2,388

166
3, 963
1,7681,310 292

1 1

15 15

Total 2,103 1,090 2,554 5, 747

Shoresmen:
Whites 1,063 465 1,257

529
2, 785
2, 542
2, 190

1, 553

Indians 1,657
953

356
Chinese 396 841
Japanese < 765 332 456
Miscellaneous ® 452 281 1, 604 2, 337

Total 4,890 1,830 4, 687 11,407

Transporters:
Whites 271 108 192 571
Indians 6 9 15

Chinese
Japanese 1 1

Miscellaneous ®

Total 277 118 192 587

Grand total:

Whites 2,111 1,371
657

3,837
695

7,319
Indians 2,973

953
4,325

Chinese 396 841 2,190
1, 555Japanese 766 333 456

Miscellaneous “ 467 281 1,604 2,352

Total 7, 270 3, 038 7, 433 17,741

a Filipinos, Mexicans, Negroes, Porto Ricans, etc.

Output op Canned Salmon in 1915.

«

Product. Southeast Alaska. Central Alaska. Western Alaska. Total.

Coho, or silver:
i-pniinrl flat

Cases.

2, 050
613

87,636

Value.
$11,639

3,188
371,539

Cases. Value. Cases. Value. Cases.
2,050
2,338

119,880

Value.
$11,639
10,983

513,502
1-ponnd flat 1,725

21,839
$7, 795

96, 2521-poimd tall

Total

10,405 $45, 711

90, 299 386, 366 23, 564 104,047 10,405 45, 711 124,268 536, 124

Chum, or keta:
1-pound flat, 229

373, 100
733

966,581

88
39,318

264

102,086
317

479,629
997

1,242,3241-pound tall

Total

67,211 173,657

373,329 967,314 39, 406 102,350 67, 211 173,657 479, 946 1,243,321

Humpback, or pink:
i-pound flat 4,325

3,508
1,812, 358

19, 451

11,927
5,043,238

4,325
3,508

1,867,683

19,451
11,927

5,185,825

1 -pound flat

1-pound tall

Total

46, 479 119,619 8,846 22,938

1, 820, 191 5,074,616 46,479 119,649 8,846 22, 938 1,875,516 5, 217, 203

King, or spring:
J-pound flat 100

40
27,303

600
208

123,217

2,304

2, 729
32,610

12,902
16, 854

152, 406

2, 404

3, 755

82, 092

13,502
21,964

372, 800
1-pound flat

1-pound tall

Total

986
22, 179

4,902
97, 177

27, 443 124,025 23, 165 102, 079 37, 643 182, 162 88, 251 408, 266

Red, or sockeye:
|-pound flat

1-pound flat

1-pound tall

li-pound nomi-
nals

25,302
38, 054

174,594

222, 457
248,017
971,042

11,183
35,946

453, 105

96, 849

247,560
2,614,800

15,548
38, 847

1, 137, 440

2,293

122,976
265, 012

6,452,950

6, 438

52,033
112, 847

1,765,139

2,293

442,282
760,589

10, 038, 792

6,438

Total 237,950 1,441,516 500, 234 2,959,209 1, 194, 128 6,847,376 1,932,312 11,248,101

Grand total 2,549,212 7,993,837 632, 848 3,387,334 1,318,233 7,271, 844 4,500,293 18,653,015

“ Cases containing ^-pound cans have been reduced one-half in number and those containing It-pound
cans have been increased one-half in number. Thus, for the purpose of affording fair comparison, all are put
upon the basis of forty-eight 1-pound cans per case.
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Output of Canned Salmon, 1909 to 1915.

«

Products. 1909 1910 1911 1912 1913 1914 1915 Total.

Coho, or silver:

^-pound flat

Cases, Cases.

163

2, 249
111,614

Cases.

1,574
1,075

131,259

Cases.

2, 719
17

163, 462

Cases.

3, 587
266

71, 926

Cases.

4, 579
285

152, 199

Cases.

2, 050
2, 338

119, 880

Cases.

14, 672

7, 436
805, 690

i-pound flat

1-pound tall

Total

1,206
55,350

56, 556 114, 026 133, 908 166, 198 75, 779 157, 063 124,268 827, 798

Chum, or beta:
2,795 985

2, 619

287, 314

373

5, 568
657, 918

4,153

15, 749

2, 778, 179
7,245

316, 550
317

' 479,6291-pound tall

Total

120, 712 254, 218 661, 838

120, 712 254,218 323, 795 664, 633 290, 918 663, 859 479, 946 2, 798, 081

Humpback, or pink:
§-poimd flat 3, 188

7, 900
543.233

4,836

9, 437

991, 005

13, 712 20, 822

3, 258
1,348, 801

2, 103

9,286
974, 660

4, 325

3, 508

1, 867, 683

48, 986
33, 389

''7, 456, 681
1-pound flat

1-pound tall

Total

464, 873 1,266,426

464, 873 554, 321 1,005,278 1, 280, 138 1,372, 881 986, 049 1,875, 516 7, 539, 056

King, or spring:
J-pound flat 54 67 5, 151 1,585 3,143

4,804

40, 092

2, 404

3, 755

82, 092

12, 404

8, 559
326, 787

1-poimd flat

1-poimd tall

Total

48, 034 40, 167 45, 451 38, 166 32, 785

48, 034 40, 221 45, 518 43, 317 34,370 48, 039 88, 251 347,750

Red, or sockeye:
§-pound flat

1-pouna flat

1-pound tall

ILpound nomi-
nals

8,193
85,193

1, 611,916

22, 320
39, 941

1,388,006

13, 601

4, 967
1,296,750

28,024
16,242

1, 856,089

29,041

11, 735

1, 924, 461

53, 825

64, 671

2,083,147

52, 033
112,847

1, 765, 139

2, 293

207, 037
335, 596

11,925,508

2,293

Total. 1,705, 302 1,450, 267 1, 315, 318 1, 900, 355 1,965,237 2, 201, 643 1, 932, 312 12, 470, 434

Grand total 2, 395, 477 2, 413, 053 2, 823, 817 4,054,641 3, 739, 185 4, 056, 653 4, 500,293 23,983,119

a The number of cases shown has been put upon the common basis of forty-eight 1-pound cans to the
case.

Average Annual Price per Case of Forty-Eight 1-Pound Cans of Salmon,
1905 TO 1915.

Products. 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915

Coho, or silver S3. 20 $3.63 $3. 91 $3.98 $4.07 $4. 89 $5.67 $4.44 S3. 45 $4. 39 $4.31
Chum, or keta 2.69 2. 87 2. 97 2. 53 2. 28 3. 04 3.72 2. 37 2. 21 3.37 2. 59
Humpback, or pink. .

.

2.95 3. 00 3.16 2.69 2.40 3.15 3.94 2. 55 2. 58 3. 50 2. 78
King, or spring 3. 28 3. 78 4.18 4.20 4.32 5. 34 6.48 5.37 4.04 5. 01 4.63
Red, or sockeye 3.38 3. 77 4. 59 4.52 4.53 5.30 6. 33 5. 45 4.54 5.58 5.82

DISASTERS AND LOSSES IN THE SALMON INDUSTRY.

The most serious loss in the salmon industry in the year 1915 was

the destruction by fire on June 10 of the cannery of the Alaska Fisher-

men’s Packing Co., on the Kvichak River. The cause of the fire was
unknown. It occurred just after the work of making cans for the

season had been completed. After the fire part of the cannery crew

was returned to Seattle, while a number of the fishermen were retained

to carry on salting operations and to fish for the Nushagak cannery of

the same company. The steamer North Star made a number of trips

to Nushagak with fish caught in the Kvichak region. Early in July
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the freight steamer Bertha was dispatched from Seattle with a cargo

of lumber and other materials to rebuild the cannery. On July 18

the vessel went ashore on Harvester Island, at Uyak Bay. The

following day she took fire and became a total loss. A small part of

the cargo was salvaged.

The ship Sintram (1,495 tons), of the Naknek Packing Co., while

northbound in the spring, went ashore May 2 off Ugaguk and became
a total loss. The book value of the vessel was approximately $8,000,

hut under existing conditions several times that amount would he

required to replace her. Most of the cargo was saved, so that the

cannery was able to conduct operations through the season.

In addition to the foregoing there were various smaller losses. In

this connection mention is made of the destruction of the bunkhouse

of the Anacortes Fisheries Co., at Sliakan, the property loss being

$1,000, and in addition two of the Chinese employees lost their lives.

The Tee Harbor Packing Co. reported the loss of a trap valued at

$2,500. The Doyhof Fish Products Co. reported the loss by drowning

of one shoresman and one fisherman. Tlie Canoe Pass Packing Co.

lost 208 cases of salmon. In western Alaska seven fishermen and two

transporters were drowned, and gear to the value of $5,600 was

reported as lost. In addition there were minor losses of fishing gear,

small boats, and miscellaneous items of equipment in various parts

of Alaska.
MILD CURING OF SALMON.

The continuance of the war in Europe resulted in a further marked
decline in the industry of mild curing salmon in 1915. Heretofore, it

has been chiefly to the markets in Germany that the mild-cured

product has been shipped, hence the discontinuance of possibilities of

trade with that country has made itself felt to a marked degree in the

mild-cure industry. This state of affairs has made it necessary for the

American markets to absorb this product. Fortunately, there

is a growing demand for mild-cured salmon in this country, although

the high price which it commands has had a tendency toward con-

servativeness in the development of this line of trade. Mild-cured

salmon form a particularly attractive food article, especially vfhen

prepared in a lightly smoked condition.

The lessened activity in the mild-cure industry in Alaska in 1915

resulted in the preparation of a product excellent in quality. In

some seasons past many of the smaller king salmon have been mild-

cured, but this year the product was made up almost wholly of

select, large-sized fish. The smaller salmon were as a rule dis-

posed of to canneries, which is evidenced by the increased produc-

tion of canned king salmon this year. There was also an increase in

the number of frozen salmon, some of which undoubtedly would have
been marketed as a mild-cured product if conditions had warranted.
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One of the important trolling grounds for king salmon in the mild-

cirre fishery is about Forrester Island, which is a Federal bird reserve

under the administration of the Department of Agriculture. As in

the previous year, operations on that island were under the imme-
diate direction of Game Warden Willett of that department, who was
stationed there to see that the birds resorting to the island were not

disturbed. The first fishermen arrived at the island on May 8, and

by May 25 the maximum number was present. Operations con-

tinued until along in August, when the camp on the island was practi-

cally deserted. A number of fishermen left about the first of July

to work in the canneries. A total of 180 permits were issued this

year as compared with 457 in 1914. This gives an idea of the decline

which the mild-cm’e industry felt in 1915. Of the 180 permits granted

this year. 111 were issued to natives. Quite a number of the remain-

mg permits were issued to foreigners who had taken out their first

papers declarmg their intentions of citizenship. Fishing was very

good, some of the hand-boat trollers receiving as much as $200 to $500

for approximately three months’ work. Some of the power boats

cleared as high as $1,000. Early in the season the price paid by
buyers was 50 cents for red-meated king salmon, 20 cents for white-

meated kings, and 5 cents each for coho salmon. Some of the fish-

ermen were dissatisfied with these prices and sent part of their catch

to Prince Rupert. As the season advanced competition between the

buyers became keen, and they met the Prince Rupert prices, paying

60 cents for red-meated sahnon and 10 cents for cohos.

The principal mild-cure operators in southeast Alaska were Engelbr.

Wiese (Inc.), with four plants, one each at Waterfall, Port Conclusion,

Hoonah, and Cape Fanshaw; Columbia & Northern Fishing & Pack-

ing Co., at WrangeU; Diamond T Packing Co., at DaU Island; and

Vendsyssal Packing Co., at Tyee. Some of the other more important

concerns which engaged in this busmess were Swift-Arthur-Crosby

Co., at Heceta Island; Taku Canning & Cold Storage Co., at Taku;

Lindenberger Packing Co., at Craig; and the Petersburg Packing Co.,

at Petersburg. In central Alaska but httle was done in mild-curing

salmon, a small quantity only being put up on Cook Inlet. In

western Alaska a few tierces of mild-cured salmon were put up on the

Kuskokwim River.

The investment in mild-cure work this year was $487,359, as com-
pared ^vith $777,564 in 1914. The number of fixed plants decreased

from 17 in 1914 to 15 in 1915, this decline being in southeast Alaska.

There was also a proportionate decrease in the number of persons

engaged from 2,161 in 1914 to 1,725 in 1915. The total product

declined from 4,091 tierces® in 1914, valued at $300,052, to 2,781

tierces in 1915, valued at $191,523, a decrease of 1,310 tierces and

$108,529 in value.

a Each tierce contains 800 pounds of salmon.
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Investment in the Salmon Mild-Curing Industry in 1915.

Items. Southeast Alaska. Central Alaska. Western Alaska. Total.

Fixed plants
No.

13

Value.
$58, 394
119,700

37, 385

No.
1

Value.

$1, 500
2,000

No.
1

Value.
$2,000
3,000

No.
15

Value.

$61,894
124, 700Operating capital

Vessels:
Power vessels over 5 tons. .

.

11 11 37, 385
Net tonnage 169 169

Lavmches under 5 tons 370 205,000
35, 580

300

1 500 371 205, 500
35, 780Boats, sail and row 906 4 200 910

Gear:
• Purse seines 1 1 300

Fathoms 125 125
Gill nets 160 11,750 2 500 20 400 182 12,650

Fathoms 15, 500
4,420

500 600 16,600
4,420Troll lines 9,150 9, 150

Total 477,259
•

4,000 6,100 487, 359

Persons Engaged in the Salmon Mild-Curing Industry in 1915.

Occupations and races.
Southeast
Alaska.

Central
Alaska.

Western
Alaska.

Total.

Fishermen:
Whites 1,101

500
2 1, 103

Indians 500
Shoresmen:

Whites 73 5 2 80
Indians 6 7 10 23

Transporters: Whites 19 19

Total 1,699 12 14 1,725

Products op the Salmon Mild-Curing Industry in 1915.

i

I

I ;

Species. Tierces. Pounds. Value.

Southeast Alaska:
King salmon 2,625

68
2,100,000

54,400
$182, 280

4,393Coho salmon

Total 2,693 2,154,400 186,673

Central Alaska* King salmon 18

70
14,400
56,000

1,350

3, 500Western Alaska* King salmon

Total 88 70,400 4,850

Grand total 2,781 2,224,800 191, 523

SALMON PICKLING.

The pickling of salmon in Alaska in 1915 was on a much smaller

scale than it has been for years. This is explained chiefly by virtue

of the lighter run of reds in the Bristol Bay district where most of

the pickling. of Alaska salmon is done. In southeast Alaska a few

years ago there were a number of salteries in operation, but in 1915 the

business of pickling salmon had become reduced to limited propor-

tions, the small production being incidental to other lines of enter-

prise. It may be noted that there were more cohos pickled in south-

-east Alaska than in the previous year, as the early closing of part of



42 ALASKA nSHEKIES AND EUK INDUSTRIES IN 1915.

the canneries resulted in some of the catches of fall cohos being pre-

pared for market in this way. In the last months of the year, after

it was apparent that the product of pickled salmon was much below
normal, the price ascended to unusually high levels. The price of

pickled salmon belhes was also strong, but the production was small,

as will be noted from the table of pickled salmon shown on page 43.

A new concern of importance in the Bristol Bay district this year

was the Golden Gate Salmon Co. which conducted its pickling opera-

tions on the schooner Hugh Hogan (355 tons), the vessel being located

during the fishing season about 15 miles up the Kvichak Kiver.

Among other operators of importance engaged in pickling operations

on waters tributary to Bristol Bay were the Alaska Fishermen’s
Packing Co., Alaska Salmon Co., Olson Bros., and Peter M. Nelson,

who had two salteries.

In 1915 there were 17 salteries in operation as compared with 15

in 1914, and the investment increased from $286,356 to $336,612.

The number of persons engaged increased from 248 in 1914 to 329 in

1915. The output, however, shows a reduction, for this year it was but

13,293 barrels, valued at $148,640, as against 26,362 barrels, valued at

$252,662, in 1914. Approximately 83 per cent of this year’s produc-

tion of pickled salmon in Alaska came from the Bering Sea region, as

compared with 89 per cent from that part of Alaska last year.

Investment in the Salmon-Pickling Industry in 1915.

Items. Central Alaska. Western Alaska. Total.

Salteries
No.

8
Value.
$26,390
37, 600

9,950

No.
9

Value.
$63,517
83,340

20,000

No.
17

Value.
$89,907
120, 940

29,950

Operating eapita.l

Vessels:
Power vessels over 5 tons 2 2 4

Net tonnage 50 115 165
Launches under 5 tons 15 8,600

500
4 6,450

48,000
19 15,050

48,500Sailing 1 5 6
Net tnnna?e 9 2,220

67
2,229

107Boats, sail and row 40 2,068
100

12,070
5,500

100

14, 138
Lighters and scows 1 7 8 5, 600

2, 645
Gear:

Haul seines 17 2,545 1 18
Fa.thoms 1,787 75 1, 862

174Gill nets 45 2,172 129 7,710 9,882
Fathoms . 1,813 13,010 14, 823

Total 89,925 246, 687 336, 612
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Persons Engaged in the Salmon-Pickling Industry in 1915.

Fishermen:
Whites
Natives
Japanese

Total

Shoresmen:
Whites
Natives

Total

Transporters:
Whites
Natives

Total

Grand total,

Occupations and races.
Central Western
Alaska. Alaska.

Total.

22 115 137
37 6 43
1 1

GO 121 181

2 109 in
3 1 4

5 no 115

5 23 28
5 5

10 23 33

75 254 329
I

Barrels ® of Salmon Pickled in 1915, by Species.

Product. Southeast Alaska. Central Alaska. Western .\laska. Total.

Coho, or silver

Coho bellies

No.
440

Value.
$4,901

No.
275
25

160
91
22
1

870
103

Value.
$3,391

400

1,419
1,273
436
20

9,417
2,040

No. Value. No.
715
25

591
239
91

854
5

10,670
103

Value.

$8, 292
400

12,470
1,954
1,273

10, 139
92

111,980
2,040

Chum, or keta
Humpback, or pink
Humpback bellies

8
79

9G
535

583 $12,374

King, or spring
King bellies

138
4

1,552
72

694 8, 151

Red, or sockeye
Red bellies

9,800 102,563

Total

i

6G9 7,156 1,547 18,396 11,077 123,088 13,293 148,640

a Barrels holding 200 pounds of fish.

SALMON FREEZING.

In 1915 there was a considerable increase in the freezing of salmon

over the previous year. This line of business is incidental to the

freezing of halibut. The companies engaged were the New England

Fish Co., the Ketchikan Cold Storage Co., and the San Juan Fishing

& Packing Co., at Ketchikan; the Booth Fisheries Co., at Sitka; the

Taku Canning & Cold Storage Co., at Taku Inlet; and the Glacier

Fish Co. operating the floating cold-storage plant on the barge Glory

of the Seas.

During 1915 the total quantity of salmon frozen in Alaska was

720,791 pounds, valued at $27,276. This is a big increase over 1914,

when the product was 228,528 pounds, valued at $8,551.

Salmon Frozen in Alaska in 1915.

Species. Pounds. Value.

Coho salmon 402, 830
281,015
36, 946

$16, 873
8,491
1,912

Chum salmon
King salmon

Total 720,791 27,276
1
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FRESH-SALMON TRADE.

All extensive industry has been built up in southeast Alaska in the

shipment of fresh salmon to Puget Sound. The chief centers are

Ketchikan, Wrangell, Petersburg, and Juneau, and the industry is at

its best in the spring. The fish are boxed in crushed ice and are

handled by the regular steamship lines. The business was prose-

cuted with unusual vigor in 1915 when, according to figures obtained

through the customs records, 2,216,603 pounds of salmon valued at

$172,268 were shipped in a fresh condition from Alaska. This repre-

sents a pronounced gain over 1914 when 1,759,733 pounds, valued at

$60,375, were shipped.

Present facilities do not admit of obtaining full detailed figures in

respect to the amount of salmon sold in Alaska for local consumption,

but a careful estimate made upon the basis of inquiries at Juneau and

other cities leads to the belief that the local markets supplied approxi-

mately 600,000 pounds of fresh fish, valued at $48,000. It is esti-

mated that about one-half was halibut, one-third salmon, and the

balance miscellaneous fishes such as black cod, herring, bass, and other

species.

DRY SALTING, DRYING, AND SMOKING OF SALMON.

The dry salting of salmon in Alaska has been almost wholly dis-

continued, as their preparation in other ways is much more profitable.

The only report of dry-salt salmon in Alaska in 1915 was that of John-

son & Howitzer, of Cold Bay, indicating the preparation of 12,000

pounds of red-salmon backs, valued at $250. The bellies of these

fish are included in the figures herein given for pickled bellies. In

addition, James J. Betties, of Eshamy, dried 10,125 pounds of red-

salmon backs, valued at $303, resulting from pickling operations.

At Seldovia I. D. Nordyke dried approximately 1,500 pounds of chum
backs and 300 pounds of pink-salmon hacks, the total value of which

was $105. In conjunction with their saltery operated in the Prince

William Sound region, Lee & McKnight pickled 5,000 pounds of coho

backs, valued at $150, and 11,000 pounds of pink-salmon backs,

valued at $330. On Cook Inlet 5,700 poimds of coho backs, valued

at $285, were smoked.

One of the cannerymen in the Bristol Bay region prepared for his

own use a small quantity of smoked salmon in olive oil. The salmon

was first smoked slightly, then sliced into thin pieces and put into

cans, after which pure olive oil was poured over the product. Tops
were then put on the cans without exhausting. A very delicious

product was thus obtained. The damp weather in this region will not

permit of salmon being smoked and transported to the States un-

canned, as it soon molds.
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SALMON BY-PRODUCTS.

The utilization of waste fishery products in the salmon-canning

industry is a subject which merits thoughtful consideration. Little

or no attention was given this matter in Alaska until 1913, when the

North Pacific Trading & Packing Co. installed a small plant for the

manufacture of fertilizer and oil from the waste products of its can-

nery at Klawak. This was the first and has been the only plant of its

kind operated as a cannery adjunct in Alaska. It appears from re-

ports that its operation has been successful. In 1914 a company
designated as the Fish Canners By-Products (Ltd.) built a plant at

Ward Cove, a few miles from Ketchikan, and installed the necessary

equipment for the manufacture of oil, fertihzer, edible meal, and other

products resulting from salmon-canning waste. On account of a

late start, because of construction work, this company did compara-

tively little in 1914, but in 1915 operations were conducted along

extensive lines. The plant was enlarged in 1915, and it is understood

that it is now capable of handling approximately 200 tons of raw
material each day. AH of the products manufactured by this com-
pany in 1915 were from sahnon-caimery offal exclusively. This

plant is centrally located in a district where within a radius of 50

miles there are about 20 salmon canneries. Contracts have been

entered into with a number of these canneries, and the refuse

or gurry is saved and transported by the by-products company to

its plant at Ward Cove. The advantage of this to the cannery-

man seems obvious, as there is not only a financial return but at the

same time sanitary conditions around the caimery are improved;

ordinarily the practice is to allow the waste parts of the fish from the

canning process to pass through the floor into the water under the

cannery, for most of the canneries are built on piles at the v/ater’s

edge or just within the shore line. It will be seen from the foregoing

that there are two types of plants which may be developed in the

utihzation of waste salmon products
: (1) The individual plant located

at a cannery and operated incidentally to the chief business of can-

ning salmon, and (2) a central plant to which refuse material from a

number of canneries is taken, such plant being given over exclusively

to the manufacture of by-products.

From information at present available it would seem that both of

these projects in Alaska have been successful. In some cases can-

nerymen would no doubt prefer to install their own plants, whereas

in other instances they would not care to be bothered with a side

fine of this character, preferring to dispose of the offal to a company
organized specially for the handling of such material. Again, in some
places the canneries are too widely separated to justify the erection

of a central plant, as the expense of collecting the raw material is an
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important item. In such cases, if use is made of the cannery waste,

it will be necessary for the canneries to install the required machinery
for reduction purposes.

Extensive investigations along this hne have been made by Dr.

J. W. Turrentine, of the Department of Agriculture. That depart-

ment’s interest in the matter hes in the fact that it has been studpng
the problem of developing new sources of fertilizers; also, it has given

consideration to the manufacture of food for chickens and cattle

from fish scrap. A document setting forth these matters m detail

has been issued by the Department of Agriculture.

STATISTICAL SUMMARY.

Consideration under this head is given only to the manufacture of

oil and other products from salmon-canning waste. The production

of oil and fertihzer from herring will be found elsewhere in this report

under the heading of the herring fishery, while the yield of oil and
fertihzer in the whale fishery is shown under the discussion of that

subject.

Two plants were operated in the by-products industry in Alaska

in 1915. The mvestment totaled $127,879 as against $116,607 in

1914. The number of persons employed in 1915 was 85, all whites,

of whom 77 were shoresmen and 8 were transporters. The number of

persons engaged tu 1914 was 32. There was a distuict gain in the

output of this industry in 1915, its value in that year amounting to

$40,255, whereas in 1914 it was worth only $6,114.

Output in By-Products Industry in Alaska in 1915.

Items. Quantity. Value.

Fertilizer, tons..

Edible fish meal do

Total

47,976
43

738

S14, 227
1,305

24,723

40, 255

SALMON IN THE YUKON.

Salmon fishing in the Yukon River is confined to operations of

limited extent, the object of which is to supply certain demands for

local consumption, including the use of salmon for dog feed. The

species taken are chinook, coho, and chum sahnon. The chief method

of capture is by means of small wheels, of which it is estimated that

there are 200 in use throughout the entire extent of the Yukon in

Alaska. In the lower reaches of the stream the natives use a form

of set net instead of the small wheels which are used farther up-

stream.
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INJURY TO SALMON BY BIRDS.

Appreciation of the injury done to salmon and their eggs by water

birds leads to the conclusion that a reduction in their numbers in

some localities, particularly about the spawning grounds of salmon,

is desirable. It is understood that the birds most destructive to

salmon and their eggs are gulls and terns.

The law protecting birds in Alaska is covered in the act of June 2,

1902 (32 Stat., 327), as amended by the act of May 11, 1908 (35 Stat.,

102), which reads in part as follows:

From and after the passage of this act the wanton destruction of wild game animals

or wild birds, except eagles, ravens, and cormorants, the destruction of nests and

eggs of such birds, or the killing of any wild birds, other than game birds, except

eagles, for the purposes of selling the same or the skins or any part thereof, except as

hereinafter provided, is hereby prohibited.

The desirability of securing some relief from the depredations of

the birds injurious to fish life led the Department of Commerce to

take up the matter with the Department of Agriculture, under whose

jurisdiction the act referred to is administered. That department

advised that consideration of the several sections of the act led to the

conclusion that the killing of guUs and terns by the officials of the

Bureau of Fisheries charged with the protection of spawning grounds

of salmon in Alaska does not constitute “wanton destruction” of the

birds as prohibited under the law, and that the officials or agents of

the Bureau of Fisheries may, therefore, take such action as is nec-

essary to protect the salmon and their eggs on spawning grounds.

It was noted, however, that the killing of gulls and terns away from

the spawning grounds or when not committing destructive acts would

be unlawful, and that aU possible care should be taken by the agents

of the Bureau of Fisheries to safeguard the birds from unnecessary

destruction. Furthermore, the killing should be done only under the

regulation and direct supervision of officers of the Bureau of Fisheries.

A number of birds have already been destroyed and it is expected

that there will be an expansion of effort along this line in 1916.

DESTRUCTIVENESS OF HAIR SEALS IN THE SALMON FISHERY.

The injury done to salmon by hair seals in southeast Alaska was
made the subject of a preliminary investigation by Inspector Walker.

The work was taken up largely in connection with other work and
could not, under the circumstances, be carried on in an exhaustive

way. The following extract from his report is made:

In southeastern Alaska the damage done by hair seals to salmon is observed mainly

at the three principal gill-netting grounds, namely the Stikine, Taku, and the Chilkat

Rivers and vicinities. There are at least three reasons for this: First, the seals are in

57734®—17 1
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greater abundance at the large glacial streams, probably because of the greater num-

bers of fish; second, the water is suited to the use of gill nets for a large portion of the

time and this method of fishing furnishes better opportunities to observe the actions of

the seals; and third, the gill nets render the fish helpless and easy prey for the seals

which soon learn this and frequent the nets.

The distribution of the seals is not, ho-wever, confined to these restricted localities

but on the contrary they frequent all salt "water of the region and at times ascend the

streams and rivers in greater or lesser numbers, sometimes becoming quite abundant

far up the larger streams, and also occasionally entering fresh water lakes near tide-

water. They are to be found in practically every bay into which streams flow and

are there in varying numbers from one or two to dozens, depending on the supply of

fish.

The study was first taken up at the Stikine River and efforts were made to ascertain

in definite figures and percentages the fish damaged by the seals. To best accomplish

this it was necessary to A-isit daily as many as possible of the fishermen and obtain

from them the figures as to the total number of fish caught in their nets during the

preceding 24 hours, or since last \dsited, and the numbers positively kno"wn to have

been damaged by the seals as shown by remnants in the nets. The figures therefore

take no account of the numbers of fish entirely removed from the nets, leaving no trace

whatever, or none other than a torn net, blood stains, or a few scales. The fish thus lost

by the fishermen is not a small percentage, but as no definite figures could be obtained

they are entirely ignored other than for this brief mention. The figm'es are for only

a portion of the fishermen operating at the Stikine and for only a few days, and take into

account only the damaged fish remaining in the nets. The number of fish consumed

by the seals other than those taken from the nets can not at present even be esti-

mated. Some persons have expressed it as their opinion that at least in the ^icinity

of the larger rivers the seals destroy more fish than are taken by the fishermen. From
these limited observations it seems probable that such statements are entirely correct.

The figures given are for king salmon only. From meager information at hand
it seems that the other species of salmon are not taken from the nets in such large

percentages. Possibly this is because the fish are more abundant, and also by the time

the other salmon run the seals have moved up into the rivers away from the fisher-

men’s nets. It is likely though that their diet is composed mainly of salmon whenever
those fish are to be obtained.

Through the courtesy of the Columbia & Northern Fishing& Packing Co., of Wrangell,

it was possible for the officers of the Bureau to go on the boat that daily -visited the fish-

ermen to collect fish, and it was on these trips that much of the statistical information

was obtained.

Of a total of 1,184 red-meated king salmon taken in nets visited, 324 were damaged
and remained in the nets, a percentage of 27.39+ ;

and of 278 white-meated king salmon
caught, 24 were mutilated and remained in the nets, a percentage of 8.63+.® These
figures fully bear out the assertions of the fishermen that the hair seals prefer the red-

meated salmon to the white ones.

According to information received from the fishermen, seals were not as abundant
nor as destructive during the time that the above data were collected as they com-
monly are, so the figures are probably much under the average of the damage by the

seals.

There are no such figures as the above to show the seals’ work at the Taku and Chilkat

Rivers, but by conversing -with fishermen and others, and in a few cases by personal

observation, it is believed that the damage is much the same as in*the Stikine region.

At the Stikine the damage is worst when the nets are placed near the flats or the river

mouth and least when far out, and at the other streams the same is true. To keep the

a The observations were made in the period from May 12, 1915, to May 29, 1915, dates inclusive.
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losses from seals at a minimum the fishermen work back and forth along their nets

almost ceaselessly, day and night, taking out fish as soon as they are seen to strike

the net, but even then the seals often beat the fisherman in the race and snatch

the struggling fish from in front of him. It is not an infrequent occurrence for the

fisherman to be taking out a salmon and have a seal attack the other end of the same

fish. In one or two instances fishermen have narrowly escaped being bitten by the

savage attacks of the seals on fish that were being taken from the nets. Were it not

for the continued efforts of the fishermen to remove the fish from the nets they would

have none remaining when it came time to take up the nets.

Besides the fish mutilated, the seals occasionally damage the nets by becoming

entangled in them. Sometimes the animal is thus drowned, but more often it escapes,

leaving a rent in the net from a few meshes to a fathom or two.

Seals frequently enter fish traps and there feed upon the fish, but as a rule they find

their way out, although occasionally one is captured.

As to what other fish are taken in considerable numbers by seals remains to be

worked out. Seals are at times reported as. abundant about the herring schools, and

when the eulachon go up the rivers they are there in abundance.

Following the finding of the damage the seals do, there naturally comes the (question

of how to reduce their numbers most effectively and with the minimum expense. To
find some commercial use for the animals and thus cause the prosecution of their

destruction to a profitable end would be far preferable to any bounty system or Govern-

ment hunter. In consideration of this, the writer has several times been in conference

with a person who for a time considered undertaking the extensive capture of these

mammals provided a reasonable market could be assured, but after some little cor-

respondence, the matter was dropped, as he was unable to find a sufficient market to

warrant his undertaking the enterprise extensively. At present the prices for skins

and the oil are not sufficient to cause the animals to be hunted determinedly and the

few skins that are shipped out are mainly obtained by the natives, some of whom like

seal meat for food, and who save the skins when the animals are killed. They make no

attempt to save the oil for sale. There are probably more sealskins worked up into

moccasins by the natives and sold to tourists or sent to the States than are shipped out

as whole skins.

If a bounty system is to be effective, the bounty must be of sufficient size to cause

decided efforts to be made to kill the animals, and in order for the bounty to be paid

there must be some essential portion of the animal produced as evidence of its having

been killed. To accomplish this the animal must be recovered, and in the case of

hair seals therein lies the difficulty, for by the methods so far used to kill them in this

region only a very small percentage can be recovered. For it to be sufficiently profit-

able to warrant persons engaging in the work of hunting them for a bounty, it at present

seems that the bounty would have to be a very large one unless better methods

are found for killing and recovering the animals. By some it is thought that even a

small bounty would cause efforts to be made to kill and recover the few possible, count-

ing whatever was made in that way pure gain. If such should prove to be the case,

this system would certainly be the proper one to adopt, but in the writer’s opinion a

system allowing but a small bounty would be ineffective. A desultory hunt for seals

might be made if there were a bounty of |3 per head on the animals, but unless the

natives and others in this region feel that they can make good wages they prefer to

remain idle rather than try to earn what little they can by any legitimate means.

The writer has improved all opportunities to shoot seals with a high-power rifle and,

with the assistance of others, a considerable number of the animals were killed, but

not one floated or struggled on the surface long enough to permit of its recovery.
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Seals breed in Le Conte Bay, near Wrangell, where each year a few natives repair

to take females Just before the pups are born, as the skins of the unborn pups are prized

as well as their flesh. The wi’iter attempted to visit the bay at this time, but the trip

was not successful, as the entrance of the bay was entirely blockaded by ice so that the

head of the bay could not be reached. At a later date another trip was made with

slightly better success. Near the head of the bay, within about half a mile of the face

of Le Conte Glacier, seals were found on the ice in considerable numbers. Several were

killed in a short time, but not one could be recovered. The young were fahly well

grown and were no more easy to kill than the adults. They all soon became wary
and kept out of range. An estimate of the numbers in the bay at the time could not

be made, as the head of the bay could not be reached because of the ice, and there were

doubtless many which were not seen at all. It seems probable that by a fm’ther study

of the situation in this bay locations on land might be chosen from which considerable

numbers might be killed, particularly about the time the young are born. It is not

possible to kill them on the ice with clubs in such a place as this, as the ice is broken

from the face of the glacier and is extremely irregular in shape and there is nothing in

the way of floes or flat pieces of any size on which it is safe to land or even approach

closely. It is probable that Le Conte Bay is the principal breeding ground that sup-

plies the Stikine region, and by the adoption of suitable measures to destroy the seals

in this bay their numbers on the flats and at the rivers should be greatly reduced and

a considerable saAung be effected in the salmon fishery.

The supply of seals for the Taku region is probably from breeding grounds near

Taku Glacier, and those at the Chilkat and Chilkoot Rivers probably come from

Davidson Glacier or one of those in that vicinity, and it is likely that in Glacier Bay
are one or more rookeries that in a degree supply the Icy Strait region.

Seals have been reported to breed at a few points in southeastern Alaska away from

glaciers, and it maybe that at these places they leave the water far enough to render it

possible to kill them -with clubs or at least make some form of shooting more success-

ful than has so far been experienced. To the present time it has not been possible to

visit these places or verify the reports.

At the Stikine the seals are very abundant at times on the flats and at other times they

ascend the river to eddies where they congregate in considerable numbers. They are

common in the river far above the boundary between the United States and Canada.

Possibly a successful way of netting or trapping them in these eddies or in the rivers

might be devised. Also suitable points for shooting them when in the eddies might

be located.

In the experiments so far conducted in killing the seals high-power rifles with soft-

point bullets have been used, but if any considerable percentage of the bodies is to be

recovered some other method must be adopted, as these bullets kill instantly and

usually tear such a hole that apparently there is not sufficient ah remaining in the body
|

to buoy it for the few seconds necessary to pick it up. In addition to the sugges- i

tions noted above for further study of the matter, it is deshable to experiment with

long-range shotguns shooting heavy shot and also with small-caliber, low-power rifles,

neither of which would tear such holes and probably not kill so quickly. Also experi-

ments with hard-point high-power rifle bullets might prove valuable. Other work

that should be tried and which it is thought would prove fruitful of results is the locat-
j

ing of all the breeding grounds and ascertaining what methods are best adapted 'to ;

each, the carrying on of the above-mentioned experiments with various guns and i

ammunitions, the selecting of points on land for shooting the animals in the water
f

and on the ice in the rivers in the spring, the ascertaining of the percentages of bodies '}

recoverable by the native method of shooting the seals at high tide when over the

flats and picking them up at low tide, studying the possibilities of netting and trapping,

and some minor ideas that have been suggested or have occurred to the writer.



FISHERY INDUSTRIES. 51

As a result of another year’s work carried on as suggested above it should be possible

to determine quite accurately the damage done by seals in southeastern Alaska, the

best methods of destroying them, and with some degree of accuracy the probable cost

of such work. Further and more accurate determination of the extent of their damage

would show the importance of destroying them and the maximum amount which it

would be profitable to expend to accomplish this end.

THE HALIBUT FISHERY.

The halibut fishery in Alaskan waters is next in importance to the

salmon industry. Although some may regard the salmon industry as

having reached that mark beyond which further progress under pres-

ent conditions may not he particularly great, it is certain that the

halibut fishery has by no means approached the maximum of its

productivity. Some of the banks in British Columbia waters which

for years have yielded a rich return of halibut are beginning to show

signs of depletion. It is therefore to waters contiguous to the Alaskan

coast that efforts must he directed chiefly in further expansions of

the industry. The total production of halibut from Pacific waters

northward from Oregon to Alaska in 1915 was approximately 65,000,-

000 pounds, whereas the banks of the Atlantic produced less than

5,000,000 pounds. On account of the reluctance of fishermen to

state definitely the locality from which halibut are taken, because the

spreading of such information would invite competition, it is difficidt

to obtain exact statistics regarding the proportions of the catch

from the several regions concerned on the Pacific coast. It is be-

lieved, however, that a conservative estimate would place the catch

of halibut along the Alaskan coast both in extraterritorial and intra-

territorial waters at approximately 40 per cent of the total, or, ex-

pressed in figures, a total of more than 25,000,000 pounds in the year

1915. The customs records, however, show only about 15,000,000

pounds of halibut passing through Alaskan ports. This is substan-

tially the amount which is credited to Alaska in the statistical tables

appearing elsewhere in this report.

The halibut industry in Alaska is centered chiefly at Ketchikan,

where there are two large fish-freezing plants, namely, those of the

New England Fish Co. and the Ketchikan Cold Storage Co. The
first mentioned is the largest in Alaska. The latter concern was new
to Alaska in 1915. Other companies having cold-storage facilities

and engaging in the halibut industry in an important way were
the Booth Fisheries Co., at Sitka; Juneau Cold Storage Co., at Juneau;
Taku Canning & Cold Storage Co., at Taku Harbor; and the Glacier

Fish Co., which operated a floating cold-storage plant on the barge
Glory of the Seas. This concern has heretofore been designated as

the Glacier Fisheries Co. It did not, however, send the Glory of
the Seas into Alaskan waters in 1914, although the vessel was operated
at Idaho Inlet in 1913. In addition to the freezing of halibut.
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this concern, as well as other companies, made shipments of fresh

halibut on the regular lines of steamers plying between ports of

Alaska and Puget Sound. Many of the halibut schooners taking fish

on the banks off the coast of Alaska proceeded directly to Puget

Soimd or to ports in British Columbia to land their catch.

The opinion expressed by the Bureau several years ago that the

opening of the Grand Trunk Pacific Kailway to Prince Kupert, British

Columbia, would probably divert a considerable portion of the hahbut

trade from Ajnerican ports was fully confirmed by developments in

1915. Prince Kupert is located only 90 miles from Ketchikan and

unless means are adopted to hold the trade it is imdoubtedly true

that Prince Kupert will draw a large proportion of the halibut trade

now enjoyed by American communities. From an American point

of view the importance of the situation may be seen from the fact

that during the year 1914 no halibut were landed by American fishing

vessels at Prince Kupert, but beginning in March, 1915, and con-

tinuing through to the end of the year American vessels landed more
than 7,000,000 pounds of halibut at that port, while Canadian vessels

landed about 8,000,000 pounds there. It is reported that approxi-

mately 80 per cent of the fish caught by Canadian vessels were shipped

to American markets. All the American-caught fish landed at Prince

Kupert were shipped in bond to American markets, chiefly to the

important distributing centers for hahbut at Boston and other eastern

cities.

The Dominion Government has taken active steps to develop the

halibut industry of British Columbia, and chiefly that of Prince

Kupert, by an order in council which was issued on March 9, 1915, as

follows

:

During the present calendar year foreigners or foreign corporations bringing fresh

fish in vessels registered in the United States of America to any port in British Co-

lumbia shall be permitted to land such fresh fish at such port without pajunent of duties

and transship the same in bond to any port in the United States, or to sell such fish in

bond to such local dealers or dealer as may be properly and duly licensed therefor,

under the regulations and conditions in compliance with the bonding requirements

(without the right, however, in either instance, to sell in Canada for consumption

therein, or otherwise except in bond, any of such fresh fish so landed); and such

foreigners and foreign corporations bringing fresh fish in vessels registered in the United

States of America to any port in British Columbia, shall be permitted to purchase

supplies, and ship crews for such vessels, at any port in the said province of British

Columbia, the whole under such regulations and conditions as the minister of customs

may determine.

By the terms of this order Canada is enabled to receive the benefits

of the American fishing industry, but the market for American caught

halibut landed at Prince Kupert or other Canadian ports has not

been enlarged, as the use of such fish so landed by American vessels is

prohibited in Canada. Various inducements have been held out by the

authorities at Prince Kupert to cause American vessels to land their



FISHERY INDUSTRIES. 53

cargoes at that port and to outfit for fishing operations and buy all

supplies there. The object thus sought has in considerable measure

been accomplished in 1915, as various American companies have been

forced to invest money at Prince Rupert in order to obtain their pro-

portion of the halibut trade. A number of American companies have

made extensive investments at Prince Rupert and others contem-

plate doing likewise unless measures are taken very soon to retain

the halibut industry in American ports as it existed before the open-

ing of the Grand Trunk Pacific Railway to Prince Rupert.

There is apparently nothing in the present laws or regulations of the

United States extending sufficient authority to cope adequately with

the situation. Plans are therefore being formulated for the enact-

ment of legislation by Congress to give the necessary protection to the

American halibut fishery and particularly to retain for American

ports the trade which they formerly enjoyed, and which is now se-

riously threatened and will undoubtedly be lost, very largely, and go

to Prince Rupert and other Canadian towns. It is not only the loss

of trade that American towns will suffer, which of itself is of sufficient

importance to cause real concern, but it is the more important loss of

Alaska citizens who will make their homes in Prince Rupert rather

than in towns of southeastern Alaska, notably Ketchikan. This is a

loss which Alaska should not be forced to sustain, and unless some-

thing is done soon to remedy the situation it will be a distinct setback

to the development of that Territory.

The situation is peculiar in that undoubtedly means can be devised

whereby not only will the trade be retained to southeast Alaska, but at

the same time Prmce Rupert may continue to enjoy in considerable

measure the benefits of the industry and particularly the Grand
Trunk Railway can have the benefit of as much freight traffic as

though the fish were landed exclusively in Canada. A simple means

of accomplishing this seems to lie in merely requiring that before hali-

but taken from the waters of the Pacific may be shipped in bond to

the United States through Canada they must first be landed at an

American port. The adoption of this plan would likely result in the

establishment of what might be termed a ferry service between

Prince Rupert and Ketchikan. The cost of this probably would

be borne largely by the Grand Trunk Pacific Railway, but it does

not seem to be a matter of great expense. In fact, it is probable that

the establishment of such a service would prove profitable to the

Grand Trunk Pacific Railway. Emphasis is laid upon the fact that

under the remedy just suggested shipments of halibut to the eastern

markets over this railway would continue to be as heavy as under

present conditions.

Another subject to which some attention was given in the last

months of 1915 is the establishment of a close season for the taking
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of halibut in Pacific waters. This matter has been advocated by
fishing interests and it is anticipated that in the near future steps will

be taken to accomplish something definite along this line.

STATISTICAL SUMMARY.

The investment in the halibut fishery in Alaska in 1915 amounted
to $2,842,800, which is a slight increase over the mvestment of

$2,744,055 in 1914. The number of persons engaged in 1915 was 1,455

while in 1914 it was 1,406. There has also been an increase in the

product, which in 1915 totaled 15,417,789 pounds, valued at $781,011,

as against 14,807,797 pounds, valued at $762,757, in 1914. These

figures are based in considerable measure upon the returns made
through the customs service. Tlie table of products shown below

does not include catches made in extraterritorial waters of Alaska

which were taken by the fishing vessels directly to Puget Sound or to

Canadian ports.

Investment in the Alaska Halibut Fisheries in 1915.

1

Items.
Num-
ber.

Value. Items.
Nixm-
ber.

Value.

Fishing vessels, steamer and
power

1

140

4,070
$1,682,000

Fishing apparatus $80,000
442, 0.0Shore and fixed property

Tonnage
T otal 2, 842, 800Outfit 610, 000

28,800Dories 480

Persons Engaged in the Alaska Halibut Fisheries in 1915.

Races. Number.

Whites 1, 420
Natives 35

Total 1,455

Products of Alaska Halibut Fisheries in 1915.

Products. Pounds. Value.

Halibut:
Fresh 9, 747,634

5, 589, 864

80, 291

$533,898
244,423

2,690
Frozen
Fletched

Total 15, 417, 789 781,011

THE COD FISHERY.

VESSEL FISHERY.

Unsettled market conditions early in 1915 did not augur well for

the cod industry. Preparations, however, were made to carry on the

business in Alaskan waters along the same lines followed in the pre-

vious year. The vessels engaged in offshore fishing were outfitted
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and dispatched in March and April from home ports at San Francisco

and on Puget Sound. The run vessels made several trips to the Alas-

kan shore stations to take north supplies and return with the catch.

The fishing vessels operating both in the vicinity of the Shumagin

Islands and in Bering Sea had a successful season although weather

conditions were unfavorable part of the time. The shore stations

did not do as well as in some seasons past. Along toward the end of

the year market conditions improved somewhat.

The concern heretofore listed as the Matheson Fisheries Co. is now
designated under the name of J. A. Matheson. Early in the year the

Alaska Codfish Co. added the schooner Maweema (392 tons) to its

fleet of fishing vessels. On March 12, 1915, this company suffered

the loss of the power schooner Nonpareil (3 1 tons) which went ashore

on Unga Island, Alaska. No lives were lost. This vessel w^as used

in connection with the company’s shore stations in Alaska. It is

reported as having been the first power schooner engaged in the Alas-

kan cod fishery. It was sent north from San Francisco about five

years ago.

At its cannery at King Cove the Pacific American Fisheries put up

experimentally a few cases of canned cod. The fish were packed in

1-pound flat cans and were treated in a manner quite similar to the

ordinary method of canning salmon. Cans opened several months
later showed the product to be firm and white and in every way
justifying the conclusion that the experiment was a success. It is

believed that this field is worthy of further development and ex-

ploitation.

The following vessels were operated in connection with the cod

fishery in 1915:
Alaska Cod Fleet, 1915.

Names. Class.
Net

tonnage.
1

Operators.

!

Azalea Schooner 327 J. A. Matheson, Anacortes, Wash.
Do.Fanny Dutard do 252

Wawona do 413 Robinson Fisheries Co., Anacortes, Wash.
Do.Alice do 220

John A do 235 Pacific Coast Codfish Co., Seattle, Wash.
Do.Charles R. Wilson do 328

Maid of Orleans .do 171 Do.
Fortuna .do 138 Northern Codfish Co., Seattle, Wash.

Alaska Codfish Co., San Francisco, Cal.

Do.
Glendale .do 281
Allen A. o do 266
City of Papeete do 370 Do.
Maweema do 392 Do.
Nonpareil ^ Power schooner . .

.

31 Do.
Ottilie Fjord Schooner 247 Pacific States Trading Co., San Francisco,

Cal.

Do.Bertha Dolbeer a do 230
Sequoia do 324 Union Fish Co., San Francisco, Cal.

Do.Vega do 233
Galilee do ... 328 Do.
Golden State « Power schooner 223 Do.
Pirate do. 30 Do.
Union do 9 Do.
Union Flag do 7 Do.
Martha Schooner 14 Do.

a Transporting vessel. & Wrecked Mar. 12, 1915.
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SHORE STATIONS.

Shore stations were situated as follows : Alaska Codfish Co.—Unga,

Squaw Harbor, and Kelleys Rock, on Unga Island; Companys Har-

bor and Murphys Cove, on Sannak Island; and Dora Harbor, on

Unimak Island. Pacific States Trading Co.—Northwest Harbor,

Herendeen Island. Union Fish Co.—Pirate Cove, Popof Island;

Northwest Harbor, Herendeen Island; Pavlof Harbor and Johnson

Harbor, on Sannak Island; Unga, on Unga Island; and Dora Har-

bor, on Unimak Island. Also, there were several smaller inde-

pendent shore-station operators in the Shumagin Islands region,

including John H. Nelson, at Squaw Harbor, Nick H. Johnson, and

A. Komedal.

STATISTICAL SUMMARY.

The investment in the Alaska cod fishery in 1915, including both

offshore and shore operations was $570,990, as compared with

$623,921 in 1914. Tliere was, however, an increase in the number of

persons engaged, there being 747 employed in 1915 as against 677 in

1914. This is a gain of 70 persons for 1915. Figures for the shore

stations in the States are not included.

The products of the Alaska cod fishery in 1915 aggregated 14,195,-

775 pounds, valued at $390,199. The figures for 1914 were 15,045,-

378 poimds, valued at $438,208, thus showing a decrease in quantity

for 1915 of 849,603 poimds and in value of $48,009.

Investment in the Cod Fishery in Alaska in 1915.

Items. Number. Value. Items. Number. Value.

Vessels;
Power vessels

Tonnage
4

269
11

18

4, 769
453

2

838,000
Apparatus:

Gill nets
Hand lines

1

3,613
$40

1,948
212,827
116,203

Laimches under 5 tons

—

Sailing vessels
T r^r» Ti Cl

4, 634
181, 288

Cash capital
Value snore stations

TotalBoats, row 15,800
250

570,990
Pile drivers

Persons Engaged in the Alaska Cod Fishery in 1915.

Occupations and races. Number. Occupations and races. Number.

Fishermen: Whites 648 Transporters;
WhitAS 33

Shoresmen:
Whites 47 Grand total 747
Natives 19

Total 66
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Products of Alaska Cod Fishery in 1915 .

Products. Pounds. Value. Products. Pounds. Value.

Vessel catch:
Salted cod
Tongues

Tntn.1 . . .

10, 553, 175
18,800

$291,479
1,380

Shore-station catch—Contd.
Tongues

Tnfnl

12, 400

3,623,800

$620

97, 340
10,571,975

3,603,000
8, 400

292, 859

96,300
420

Total:
Salted cod
Stockfish
Tongues

Shore-station catch:
Salted cod
Stockfish

14,156,175
8, 400

31,200

14,195, 775

387, 779
420

2, 000

390, 199

THE HERRING FISHERY.

There is no phase of the fisheries of Alaska which seems to have

had less attention commercially in proportion to its potential worth

than the herring fishery. The waters of Alaska abound with a high

grade of herring of a species differing so slightly from that of the

Atlantic coast that to the casual observer there is no real difference.

Notwithstanding this abundance there has been no development of

the commercial fishery in Alaska in any way approaching the possibili-

ties along this line. Herring have been utilized chiefly in three ways

:

(1) As bait in the halibut fishery, (2) pickled for food, and (3) in the

manufacture of oil and fertihzer. There have also been some ship-

ments of dry-salted herring in bulk to the Orient, hut prohibitive

freight rates have made such ventures unprofitable. The develop-

ment of the pickled-herring trade of Alaska has not been as successful

as might have been the case if greater care had been exercised by the

fishermen in handling the pack. There has been a disposition not to

sort the herring with sufficient care, and the result has been unfavor-

able to the trade. Most of the herring have been caught by means
of purse seines, which has resulted in the taking of all sizes of the fish,

but if gill nets of suitable size mesh were used, as is largely the case

in the herring fishery in European waters, only the larger sized

herring would be caught. This would do away with much of the labor

in sorting the fish when preparing them for pickling. It is realized

that when herring are taken for halibut bait, either to be sold in a

fresh condition or to be frozen for futm*e use, it is more profitable to

use purse seines.

On account of the unprecedented demand for herring in Emope,
resulting from war conditions, the importations of Noi’wegian and
Holland herring into the United States fell off in 1915, in consequence

of which the market has been strong for American herring. As a

result, shipments of pickled herring from Alaska in 1915 were greater

than in the previous year, and it is reported that the quality and size

of the fish were much improved over that of former years. Under
present conditions it is beheved that a good grade of Alaska herring
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running about 600 fish to the barrel should be worth at least $12 a

barrel. Smaller fish, grading down in size to about 1,000 per barrel,

are worth approximately $9. The advent of the Pacific Mild-Cure

Co., a new concern in the Alaska field, had much to do with improving

the pickled-herring industry in 1915. This company’s operations

were conducted chiefly in the vicinity of Petersbm’g.

As for many years past, the Alaska Oil & Guano Co. operated its

plant at Killisnoo, where herring were utihzed in the manufacture of

oil and fertilizer. This company has expanded its operations some-

what to include the sale of herring for bait to halibut vessels, and has

also pickled some herring for food. The season’s catch of herring was
upward of 28,000 barrels. It is likely that before long legislation

wiU be enacted prohibiting the use of herring or other food fish in the

manufacture of oil or fertilizer. Should such action be taken a rea-

sonable amount of time ought to be given the company in which to

adjust its affairs.

STATISTICAL SUMMARY.

According to the statistics, the herring fishery in Alaska in 1915

shows an increase over the previous year. The total investment in

1915 was $211,640, as compared with $203,045 for 1914. The num-
ber of persons engaged in 1915 was 158 as against 144 in 1914. The
value of the products in 1915 was $155,579, as compared with $123,217

in 1914. The most notable feature of the gain in 1915 was the in-

creased pack of pickled herring for food. There was also a consid-

erable increase in the amount of herring frozen for bait. The pro-

duction of both oil and fertilizer manufactured from herring dechned

in 1915.

Investment in the Herring Fishery of Alaska in 1915.

Items. No. Value. Items. No. Value.

Vessels;
Steamers and launches 4

163
1

22
6

S22,000
Pile drivers 2

12
SI, 000
15.000
90.000
74.000

Purse seines

Tonna£;e Cash capital
Launches under 5 tons 1,500

2,040
6, 100

Shore and accessory property
Boats, row and seine

Total 211,640Lighters and scows

Persons Engaged in the Alaska Herring Fishery in 1915.

Occupations and races. Number. Occupations and races. Number.

Fishermen: Shoresmen—Continued

.

Whites 99 Japanese *7

.Tfl.pa.nesp. . . . 4

Total 50
Tntfl.l 103

TraTTspnrtprs' Wliitpt; 5

Shoresmen:
\Vhites 32 Grand total 158
Natives 11
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Products of Alaska Herring Fishery in 1915.

Products. Quantity. Value.

Herring;
Fresh, for bait pounds.

.

Frozen, for bait do
Pickled for food « barrels.

.

Fertilizer tons.

.

Tnffil

2,757,020
2,646,390

8,956
619

130,028

$16, 561

19,300
78, 238
15, 475
26,005

155,579

“Includes 308 barrels, valued at $2,457, pickled in central Alaska.

INQUIRY REGARDING WASTE OF HERRING.

The natives of southeast Alaska are accustomed to collecting con-

siderable quantities of herring eggs for food purposes. The eggs being

of an adhesive character become attached to algae and other vegeta-

tion and to rocks, and since they are deposited in shallow water close

to shore their collection is a simple matter. To facilitate gathering

the eggs the natives supplement the supply of algae or other natural

collecting agencies by placing boughs of trees in the water. To ascer-

tain something as to the extent 'that the use of herring eggs might he

considered as having an adverse effect upon the maintenance of the

supply of herring an investigation was begun by Inspector Walker in

1914 and continued in 1915. After the work was undertaken it became
apparent that other factors were of greater importance in their bear-

ing on the destruction of herring, and the investigation was accord-

ingly expanded to cover the various important enemies of the

herring in southeast Alaska. The matter of suggesting remedies for

the evils was also given attention.

The two more important spawning regions for herring in southeast

Alaska are in the vicinity of (1) Fish Egg Island, an island lying

across the mouth of Klawak Inlet, west coast of Prince of Wales
Island and near the village of Craig, and (2) Sitka. The investiga-

tion was carried on in both of these regions.

The following extract from Mr. Walker’s report is made:

At Craig the herring spawned from March 27 to April 1, inclusive, in 1914, and in

1915 from March 10 to 20, inclusive. The west and north shores of Fish Egg Island

with Klawak Reef on the north form about 95 per cent of the spawning ground.

These slope quite gradually from high tide level to some distance below low tide

level so that a large beach is exposed at low tide. About 50 per cent of the total

spawning grounds are thus exposed at every low tide to the depredations of those

enemies operating above the surface of the water. In no place were the eggs found

to have been deposited in water more than 10 feet in depth at low tide, and from

that level to about 2 feet of high tide level. Much of this area from about low

tide line to a considerable depth is covered with a luxuriant growth of a large-frond

species of seaweed. It is upon this and the smaller algae and grasses as well as upon
some of the rocks that the eggs naturally adhere. The large fronds, together with
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the stipes, are frequently many feet in length and float upon the surface of the water

or at a comparatively slight depth. Thus their relative position to the surface remains

the same at all stages of the tide. But few of these are entirely stranded at low

tide so that eggs deposited on them are subject for the most part to disturbance only

from those enemies operating in the water. Frequently these large fronds are covered

on the upper side to a thickness of one-half inch with the eggs, and it is such as these

that the natives select for dining.

l\Tien the herring eggs are first deposited they are surrounded by a sticky, gelatinous

coating that causes them to adhere to any object they touch, and the natives

have found that by placing the green branches of hemlock on the beach at low tide,

where they will be on the spawning grounds when the tide comes in, the eggs will

become attached to them, thus making it more easy to collect and dry the eggs, as they

dry more readily on hemlock than on the seaweed.

The only preparation the eggs undergo for preservation is drying, which is accom-

plished by hanging the limbs and twigs in trees or on ropes or wires in the sun and

wind, and the fronds either by hanging over wires or strings or by laying them on

canvas on the ground. A small quantity of eggs on the small mosslike algae is some-

times collected, but owing to the matting down of the mass it dries but slowly and

much difficulty is experienced in preser\-ing the eggs. They quickly spoil unless

dried rapidly. Also, when on this algae they are not so desirable for food.

Practically the entire native population of Klawak—about 300—collected eggs at

Craig in 1914, and in addition there were natives from Shakan, Hydaburg, Kake,

Killisnoo, and many other places. A total of over 500 natives participated in the work

at Fish Egg Island and Aucinity. Many of the natives who came in their own power

boats lived aboard them, but the entire west shore of the island was lined with the

camps of those who had come in canoes or by other means. At the north end of the

island proper is a small village that is occupied only for a short time each year, during

the period for taking and drying eggs. Most of the natives who had come in canoes

were laden down with their spoils when ready to depart, and large quantities of both

fresh and dried eggs were shipped on the three weekly trips of the mail boat Unde Dan,

phdng between Wrangell and the west coast region of Prince of Wales Island. The
shipments were consigned to Shakan, Hydaburg, Sulzer, Waterfall, Wrangell, and

other points. Many of those who lived at Klawak carried fresh eggs direct to their

homes, where they dried them. Those who had come from a distance in power boats

filled every conceivable bit of space with the fresh and dried eggs, and frequently towed

canoes, also loaded with the food.

A box filled with fresh eggs on seaweed or hemlock, weighing about 50 pounds, sells

for about S2. About half the weight is of the vegetation. All the eggs from a single

herring would be but a handful, and when dried but a tablespoonful. The natives who
are fortunate enough to be able to take eggs exert every effort to obtain all they can

possibly handle, so that they may have plenty to sell and trade to other natives not so

fortunate. Thus it is at once apparent that an incredible number of eggs are sacrificed.

At Sitka the conditions were studied in the same manner and found to be quite

similar to those at Craig, except that the spawning grounds are in small isolated coves

in the many islands, rocks, and reefs of the region; and as the beaches are very steep, a

smaller percentage of the eggs was exposed than at Craig and there was no large area

covered by spawn, as at Craig. The period of spawning in 1914 in the vicinity of

Sitka lasted almost three weeks. A large portion of the native population of Hoonah,

Killisnoo, Kake, and other \illages, was busily engaged there in collecting the eggs and

shipping or drying them.

The eggs are shipped in boxes of the size indicated above, or in burlap sacks which

hold about the same quantity. On three weekly trips of the steamer Georgia, leaving
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Sitka on the dates given, the following numbers of packages of eggs were shipped to

the places indicated:

Date. Packages. Destination. Date. Packages. Destination.

1914. 1914.

Apr. 1— 1 Chatham. Apr. 6... 14 Douglas.
Do... 12 Killisnoo. Apr. 12... 1 Chatham.
Do... 2 Tenakee. Do... 19 Hoonah.
Do... 12 Hoonah. Do... 3 Haines and Klukwan.
Do.... 2 Funter. Do... 19 Juneau.
Do... 7 Douglas.
Do... 20 Juneau. Total. 114

Apr. 6— 2 Hoonah.

This makes a total of 114 boxes and sacks shipped on the tliree trips of the one steamer.

The above figures show an incalculable number of eggs destroyed, but far greater num-
bers were carried away in the boats of the natives who had come from other villages to

secure them. Of these there are no figures available, nor is there any way of estimat-

ing the amounts kept in the village and vicinity for future use or the amounts con-

sumed fresh, but on every hand were to be seen both old and young natives devouring

the eggs, fresh and cooked. By the natives they are considered a great delicacy, but

to the average white person they are wholly insipid . At the Sheldon Jackson school for

natives at Sitka the demands for these eggs became so insistent that the management

was finally prevailed upon to serve one or more meals of them to satisfy the children.

The fresh eggs are eaten either without cooking of any kind or after having been

placed for a few minutes in slightly salted boiling water. If the eggs have been dried,

the entire frond or branch is boiled for a few minutes in slightly salted water. In this

case the eggs come off and sink to the bottom of the vessel, after which the vegetation

is removed by picking out the larger pieces and skimming away the floating trash.

Although the operations of the natives destroy great quantities of herring eggs,

their destruction is insignificant in comparison with the natural enemies and the

seiners, the destructiveness of both of which is shown in the following portion of this

report.

The most destructive of the enemies of the herring are the myriads of water fowl of

the region. As the time of spawning approaches and the herring school up in the

vicinity of their grounds, these winged hordes congregate in the vicinity in vast flocks,

best described as clouds of birds, and remain there the entire time that the herring

are about.

The greatest numbers of birds observed or reported were at Craig, which is not far

from their breeding grounds. From the time the fish first appear in the region, usually

early in the winter, the birds begin to collect. Dining this time they feed on the adult

herring, and by the time the herring are ready to spawn many of the migratory birds

have arrived to augment the flocks. They prey on these fish from daylight until

dark for the entire time and practically without cessation, often becoming so gorged

as to be unable to fly; but as soon as the food becomes somewhat digested they are

filling themselves again. When they are thus gorging themselves, it is a common
sight to see a gull take half a dozen adult herring in as many minutes, if the fish are

crowded or confined so as to be unable to escape.

During the spawning season these vast voracious flocks feed almost exclusively on

the eggs of the herring. At Craig 19 birds were collected and their stomachs examined
to ascertain the contents. Of this number there were only three not gorged to their

utmost capacity with the eggs, from the crop to the pylorus, and usually even the mouth
was full to overflowing. In only one or two cases were there fish in the stomach, and
these had probably been picked up dead on the beach when the birds were after eggs.

Some of the stomachs contained small quantities of miscellaneous marine matter, but
this was probably picked up by accident in the search for eggs.
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Of the total number of birds in the %'icinit\- of Craig observed to be feeding on the

herring or eggs, the following are the estimated percentages of the various species:

Species of Birds Preying on Herring,

Species.
Percentage

j

of each
species.

!

Species.
Percentage
of each
species.

Ducks:
;

Gulls—Continued.
Surf scooter 15 Ronaparte’s gnll 10
"White-winged scooter 15 ' Miscellaneous 15

Miscellaneous 55

1

^0 Shore birds and others 5

Gulls:
i

Total 100
Glaucous-winged gull 11 30

At Sitka the bird life was much the same except that the relative numbers were

somewhat different, the gulls being in still greater majority. Such large flocks were

not to be seen here owing to their being scattered over a much greater area, cover-

ing many miles of coastline and inters'ening waters. Stomachs of seven birds taken

here were in practically the same state of engorgement as those taken at Craig and

contained about the same class of food material in much the same proportion.

An actual count of the herring eggs contained in the stomach of one unidentified

species of gull, probably a glaucous winged, gave the surprising number of 5,378 eggs

remaining in such a state of preserv ation as to be easily distinguishable. This stomach

was not a fair sample as it was not filled nearly as full as were most of those taken. The
average stomach contained at least twice this number of eggs and many held fuUy

three to fom* times as many. There is no doubt but that a single gull, or other bird of

similar size, when feeding on herring spawn will consume at least 10,000 eggs at a single

meal. Birds digest theii* food so rapidly and the herring eggs are so readily digested

that the quantities consumed are almost incredible. It is probable that in some cases

not less than 50,000 eggs are consumed in a single day by individual birds, as they eat

almost continuously during the daylight hours.

At Fish Egg Island and A-icinity about 50 per cent of the eggs are above water at low

tide, and of those exposed I have good reason to believe from my observations that not

more than 5 per cent escape destruction by the birds. Of those below water a consid-

erable number are taken by the ducks, grebes, loons, cormorants, and others not con-
^

fined to operations on the surface.

From the time the fish approach the surface at the outer coasts, all during their

stay in the inland waters, and until they return to the open ocean they are at no time

free from the attacks of these voracious enemies.

It seems desirable to reduce losses from the natural enemies, that man may profit I

by what is saved from them. To best accomplish this, the most effective and pracd- i

cal remedy that occurs to the writer is to remove completely all protection from the
|

birds that do the damage, save that their nesting sanctuaries might be retained; and
|

at the time of spawning place one or two men well supplied with guns and ammunition
j

to shoot and frighten away the birds from these areas. At such a spawning ground ‘

as at Craig it would not be difficult or expensive to protect the eggs quite fully by this !

means from the ravages of the birds for the few daj's they are exposed to their depreda- !

tions before hatching. In such a region as Sitka and \icinity it would be slightly

more difficult and expensive, but not prohibitively so, for the herring in that region
\

do not spawn simultaneously at widely scattered points.
j

The white man’s most direct and needless destruction of the herring is the seining j

of them on their spawning grounds and Aicinity when spawning or about to spavvn. i
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This, however, is much easier to control than any of the preceding. During their

spawning period and for some time previous, they are valueless as food for human con-

sumption and are used only for bait or in the manufacture of oil, fertilizer, chicken

feed, or similar preparations. At this time they are much less wary than usual and are

readily seined in large quantities. In any of these operations not only the individual

fish are sacrificed, but the eggs that are to produce the supply of fish for future years are

lost as well. Such destruction can not do otherwise than decimate the numbers of

herring when taken in conjunction with the other destructive agencies at work.

Frequently when seining is done on the spawning grounds the seine and boat become
a mass of spawn. Thus not only the herring and the eggs remaining in them are

destroyed, but many of the eggs that have already been deposited are ruined.

The freezing and preserving in cold storage of herring for bait is not an expensive or

difiicult operation, as is shown by the fact that it is at present done to a considerable

extent. The taking of herring or the disturbing of their spawn should be prohibited

in southeastern Alaska each year from March first to May first. It is during this period

that all spawning occurs in southeastern Alaska, so far as the writer has been able to

ascertain. At the same time the retention of herring in pots or inclosures for more than

five days after the commencement of this suggested close season of each year should also

be prohibited . Under present conditions it is not infrequent that during their spawning

season thousands of barrels of herring are retained in pots where they deposit their

spawn, practically all of which is lost.

The Craig and Sitka regions are the two more importer ' spawning grounds, and

represent the two types of grounds, i. e., the single F-ge areas and the many small

isolated coves and bights, the former exposing a i^ige percentage of the eggs at low

tide and the latter comparatively few. Besides these gi'ounds, there are about 20

other points in southeast Alaska at which it is known that herring have at times

spawned. Of these a few are regular resorts, but the majority are not used annually,

and a few only rarely. At all of these grounds the conditions are essentially the

same as those of either the Craig or Sitka regions, particularly as regards the natural

enemies and the operations of the natives. It is quite probable that more detailed

work would develop other spawning grounds.

Under the discussion of the natural enemies and the operations of the seiners,

methods have been proposed for remedying the existing conditions, but no comment
has been made on the advisability of prohibiting the natives from taking eggs, as the

other two factors are of so much greater importance in the destruction of the herring

that it seems advi 'able to recommend first the correction of those evils. As was shown
under the discussion of "he- natives’ operations, they destroy considerable quanti-

ties of spawn, but, as co^.pu'red with the natural enemies and the seiners, the natives*

work is not of great im^rtamce. In the writer’s opinion the natives should be pro-

hibited only after providons are made for checking the ravages of the birds and the

prohibition of seining during March and April of each year.

The Bureau is now giving careful consideration to the formulation

of measures having in view the abatement as far as practicable of

those agencies which are destructive to the herring fishery.

THE WHALE FISHERY.

SHORE STATIONS.

The whale fishery in Alaska in 1915 was confined to the operation

of two shore stations. One of these plants was that of the United
States Whaling Co., at Port Armstrong, in southeast Alaska, while

the other was operated by the North Pacific Sea Products Co., at

57734°—17-
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Akutan, in western Alaska. The latter concern was listed in 1914

under the name of the Pacific Sea Products Co. A number of addi-

tions and improvements have been made at this plant. Both of

these stations had a successful season, the total catch of w’hales num-
bering 470, as compared with a total of 482 in 1914. Although the

European market for some of the whale products was demoralized on

account of the war the domestic demand has been such that a muck
better financial return was obtained than in 1914.

The method of killing whales is by means of small steamers equipped

with a muzzle-loading gun which shoots an explosive bomb iuto the

animal, from which a liue leads to powerful winches on the forward

deck of the vessel by which the animal is finally dravm alongside.

It is then pumped up with air to keep it from sinking and is towed

to the shore station, where it is hauled out on a platform by means
of winches and cut up. Every part of the animal is used, different

grades of oil being obtained from the blubber, from the meat, and

from the bones, while two grades of fertilizer or meal are secured, one

from the meat and the other from the bones.

Five steamers were jsed m killing whales in Alaska in 1915, the

Star / (133 tons). Star II, ix'?d Star III (97 tons each) bemg operated

by the United States Whaling Co., and the Unimalc and Kodialc (99

tons each) being operated by the North Pacific Sea Products Co.

Heavy weather retarded the operations of both plants in the earlier

part of the season. It becomes a matter of great difficulty or even an

impossibihty to hit a whale when there is much of a sea running.

The United States 'Whaling Co. experienced two disasters. Early

in the season some of the buildings were destroyed by fire, at a loss of

about $4,000, and in December a severe gale damaged a number of

the buildings to the extent of approximately $6,000.

In comiection with its operations the North Pacific Sea Products

Co. gave employment to 17 natives, which number included all avail-

able natives on Akutan Island as weU as so\nc from other settle-

ments. 'While there is considerable work that the natives are not

able to perform, at least until they have received instruction for some

time, the company has foimd them ver}" satisfactory in certam lines

of work for which they are well qualified. This is a gratifying situa-

tion and anything that can be done in the wslj of giving natives em-

ployment vfiU be of great benefit to them as their lot is ordinarily a

hard one and their means of making a living are generally quite

meager in the more isolated sections of western Alaska.

OFFSHORE WHALING FLEET.

The operations of the offshore whaling fleet, which a few decades

ago were of great importance in Alaskan waters,, have practically

ceased. The only offshore whaling vessel of this fleet which is re-
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ported as having made a cruise in 1915 is the steamer Belvedere (339

tons), which left Seattle in the spring on a voyage to Siberian waters

to obtain whale and walrus products. The vessel returned in the

fall. Last year three vessels of the fleet made whaling voyages, but

with indifferent success, and four of the vessels were laid up in Oakland

Creek, where they had been for several years. All of these ships were

either continued in idleness in 1915 or were diverted to uses other than

in the whale fishery.

STATISTICAL SUMMARY.

The total investment in the shore whaling industry in Alaska this

year was $1,453,850, as compared with $1,456,649 in 1914, and the

number of persons employed in 1915 was 204, as against 225 in 1914.

The value of the products in 1915, however, shows a notable gain,

being $381,750, as compared with $291,099 in 1914. The total num-
ber of whales taken by the shore stations in 1915 was 470, while in

1914 the catch was 482. Although the foregoing shows a decrease

both in investment and number of whales taken, the increased value

of the product may be explained by the great advance in prices ob-

tained as a result of conditions incident to the war in Europe.

Whales Taken in Shore Operations in 1915.

Finback
Humpback
Sulphur-bottom
Sperm

Species. Number.

239
153
53
25

Total 470

Investment in Shore Whale Fishery in Alaska in 1915.

Items. Number. Value. Items. Number. Value.

Vessels:
Steamers \'5

525
1

1,149
1

2

$240, 000
Pile drivers
Value of plants

2 $600
708.000
430. 000
64,650

1, 453, 850

Tonnage Cash capital
Barges 10,000

400
200

Wages paid
Tonnage

Launches under 5 tons
Lighters and scows

Total

Persons Engaged in Shore Whale Fishery in Alaska in 1915.

Whites .

.

Natives..
Japanese.

Races. Number.

123
17

64

* Total 204
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Products of Alaska Shore Whaling Operations in 1915.

Products. Quantity. Value.

Whale oil gallons.

.

Sperm oil do
Fertilizer, meat tons
Fertilizer, bone . .do..

Total

876,500
101,800
1,385
no

8295,000
38.000
46.000
2, 750

381, 750

MINOR FISHERIES.

TROUT.

Several of the trouts are widely distributed in Alaska, including

the Dolly Varden, rainbow, cutthroat, and steelhead, all of which
go to make Alaska very attractive from the angler’s point of view.

The Dolly Vardens are particularly abundant, and together with

steelheads are utilized in a small way commercially. So numerous
are the Dolly Vardens that a much greater expansion of this industry

is not only possible, but would be a decided benefit in the way of

helping the salmon industry, as the Dolly Vardens destroy large num-
bers of the eggs and young of salmon.

The total value of trout products in ^Uaska in 1915 was $3,420.

This shows a dechne from the previous year when trout to the value

of $5,758 were utilized.

Products of the Alaska Trout Fishery in 1915.

Section and species. Fresh. Frozen. Canned.

Southeast Alaska;
Dolly Varden

Pounds.
22,670

Value.

82,297
Pounds.

990

9,051
I

! Value.
\ $41

1

340

Cases.a

17
Vcdu£.

838
St.p.ftlhftfld

Total 22,670 2,297 10,041
j

asi 17
176

38
704Western Alaska; Dolly Varden

Grand total 22,670 2, 297 10,041 381 193 742

a Each case contains forty-eight l-poun(Ltall cans.

BLACK COD.

The black cod {Ano^^flopoma fimbria) ,
a fish almost unknovm to

the Pacific coast markets until a few years ago, continues to grow in

favor, as is evidenced by the increase over the previous year in the

quantity shipped from Alaska in 1915, which amounted to 142,550
j

pounds as compared with 87,573 pounds in 1914. Except for its
j

darker color the black cod resembles the true cod which has long

been marketed, but it belongs to an entirely different family. Its I

most striking characteristic is the unusual amount of oil in the flesh,
|

in consequence of which a rich article of food results. A favorite I
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method of preparing black cod is to smoke certain parts lightly, par-

ticularly the backs. This is done chiefly after the flsh are landed at

Puget Sound ports, for the product as it comes from Alaska is either

in a fresh, frozen, or pickled state.

The fish are taken incidentally in the halibut fishery, and as a rule

are caught on those trawls which are set at greater depths, as the

black cod apparently confines its habitat more exclusively to deeper

water than does the halibut. Until four or five years ago most of

the halibut fishermen when lifting their trawls threw away all black

cod immediately after they were taken from the hooks. At the

present time, however, the price obtained makes it desirable to bring

in these fish along with the halibut.

Shipment op Black Cod from Alaska Waters in 1915.

Products. Pounds. Value.

Fresh 57,394
46, 176

38,980

$1,688
1,194
1,089

Frozen
Pickled

Total 142, 550 3,971

ATKA MACKEREL.

In January, 1915, the department issued a permit authorizing

A. C. Goss to fish for Atka mackerel in the vicinity of Attu Island,

Aleutian Islands Reservation, and to market the product. It was
stipulated in the permit that all work in connection with the taking

of the fish and their subsequent preparation for market should be

done by Aleuts or Indians who were residents of the reservation.

Fishing for Atka mackerel was carried on by Mr. Goss at Attu Island

on June 19, Ju^ U ^Bd July 10, and 10 barrels of 200 pounds each

were taken each day. Native labor was used and the fish were taken
by means of jigs. The gear employed consisted of 1 schooner,

valued at $3,000; 3 boats, at $100; jigs, $5. Eighteen natives were
employed and the number of fish taken was 7,035. The total product

was 30 barrels, valued at $300.

A few barrels of the fish after having been pickled were shipped to

San Francisco, as a sample, in an endeavor to introduce the product
and if possible secure financial aid. The fish were repacked at Una-
laska and an examination showed them to be fat and in excellent

condition.

It is stated that the fish congregate in large schools off Attu Island

and remain there the entire summer. The natives say that they are

also found there in the winter season.

It has been suggested that experimentation might develop a way
ofmaking excellent caviar from the eggs of these fish.
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MUSSELS.

For a number of years the Bureau has been directing attention to

the food value and wholesomeness of sea mussels, a product found in

abundance along oiu’ coasts, but one which has not been in much
favor, notwithstanding that mussels are held in as high esteem in

Europe as are oysters in the United States. At many places along

the coast of Alaska mussels in every way suitable for human food are

to be obtained in quantities with but little effort. Opportunity is

hereby taken to suggest the possibilities of this field.

CRABS.

A few crabs are obtained from time to time m southeast Alaska,

chiefly in the Fetersbm'g district, and are shipped to Puget Sound.

Crabs are also consumed locally to a certain extent. Although not

particularly numerous so far as present information goes, it is beheved

that crabs are to be obtained in sufficient quantities to justify the

development of a modest fishery. According to customs records,

14,395 pounds of crabs valued at S713 were shipped from southeast

Alaska in 1915.
CLAMS.

At various places in Alaska clams of excellent quality are to be

found. In some sections, notably m the Prince William Sound region,

they are to be had in sufficient abundance to warrant the operation

of a cannery. Such a plant, the first of its kind in Alaska to be fisted

as a clam cannery, \vill be operated at Cordova m 1916. Clams have

also been obtained in considerable quantities in the vicinity of

Klawak, in southeast Alaska. Some canning of clam products has

occurred in past years at the salmon cannery of the North Pacific

Trading & Packing Co., at Klawak. No shipments of clams from

Alaska were reported to the Bureau in 1915. There was, however,

some local use made of clams, particularly hy the natives.



FUR-SEAL INDUSTRY.

PRIBILOF ISLANDS."

GENERAL ADMINISTRATIVE DUTIES.

The Pribilof Islands, in Bering Sea, are the breeding grounds of the

North American fur-seal herd, and these islands are the only places

where the seals come to land at any time. So long as pelagic sealing

is prohibited these islands naturally become the base of any opera-

tions having to do with the taking of skins. And whether skins are

taken for commercial purposes or not, the need of affording protec-

tion to the seals while on the islands from raiders, the maintenance of

the Government property, and the obligation on the part of the-Gov-

ernment to support the native inhabitants, who in times of non-

commercial killing of seals are deprived of their principal means of

obtaining a livehhood (that of taking sealskins), make it necessary

for the Department of Commerce to cprry on active operations there

at aU times.

PURCHASE AND TRANSPORTATION OF SUPPLIES.

Some of the necessities of life for the approximately 300 native

inhabitants of the Pribilof Islands are secured there or from the

surrounding waters. There is an abundance of seal meat, and a

hmited quantity of fish may be secured. In addition wild birds may
be taken at certain times of the year and their eggs are utihzed

occasionally in the summer. Some driftwood is available for fuel.

But with these exceptions, practically aU the items of food, fuel,

clothing, and materials for shelter have to be provided for thp main-
tenance of these people.

\
SUPPLIES.

Early in the year a limited quantity of supphes was purchased at

Seattle and forwarded to the Pribilofs on the schooner Bender Bros.

Delivery at the islands was effected April 1, 1915.

As has been the custom in previous years, it was plamied to ship

the bulk of the annual supphes in the summer. From requisitions

submitted by the agents at the islands, schedules, 31 in number,
_were prepared of the various classes of supplies desired. These
schedules were printed and distributed among various merchants

“ The manuscript reports of H. C. Fassett, A. II. Proctor, and others have been drawn on freely in the

preparation of this section.
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and supply houses in New York, Boston, Chicago, San Francisco,

Seattle, and other places for the pui’pose of securing competitive

bids. It was provided that proposals would be received for one or

more schedules complete, that each schedide would be considered

separately, and that no proposal woidd be considered for separate

items in a schedule. It was also provided that bidders should select

the points at which they chose to make deliveries. With two or

three exceptions the most favorable bids received proposed to make
deliveries at Seattle, and that point was accordingly made the base

for assembling the supphes.

For transporting the supplies to the Pribilofs the Navy coUier

Saturn was secured. The vessel left Seattle on August 24 and arrived

at San Francisco on the return trip September 28.

Natives at Unalaska having expressed thek desire to be permitted

to furnish the salted and dried fish which woidd be needed at the

Pribilofs both for human consumption and for fox food, and investi-

gation having disclosed that terms advantageous'to the department

could be made with them, it was decided to secure the required sup-

phes of this character from them. The natives performed their

agreement in a highly satisfactory manner and the Bureau is pleased

to have been able to contribute in a practical way to their means of

securing a hvelihood. It is hoped that similar arrangements may be

made for the year 1916.

The total cost of supphes of every nature purchased for the Pribilof

Islands during the calendar year 1915 was 845,315.82.

PERSONNEL.

The statutory officers and employees on the Pribilof Islands during

the calendar year 1915 were as foUows:

St. Paul Island: Agent and caretaker, Harry C. Fassett; store-

keeper, E. M. BaU, succeeded by Kobert H. Bishop; school-teachers,

kir. and ^Irs. G. DaUas Hanna, succeeded by Mr. and Mrs. George

Haley; physician, Wilham B. Hunter.

St. George Island: Agent and caretaker, A. H. Proctor; school-

teacher, George Haley, succeeded by Arnold C. Keimolds; physician,

Wilham M. Murphy, succeeded by Henry P. Adams.
^Ir. Bishop reached St. Paul Island April 1, relieving ^Ir. Ball,

who returned to field work in central Alaska. ^Ir. and ^Irs.

Haley were transferred from St. George Island to St. Paul Island in

September. Dr. Adams and Mr. Keynolds reached St. George Island

to take up their respective duties in September, and in the same month
Mr. Fassett, Dr. Murphy, and ^Ir. and ]Mrs. Hanna returned to the

States. Mrs. Haley rendered assistance as a temporary employee,

in teaching on St. George Island prior to her going to St. Paul Island

;

after her departure from St. George her work there was continued by
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Mrs. A. H. Proctor. In September Harry J. Christoffers, an assistant

agent in the Alaska service, reported at St. Paul Island to relieve

Agent Fassett during the latter’s leave of absence.

NEW REGULATIONS.

Definite regulations in regard to the landing and use of intoxicating

liquors on the Pribilof Islands were promulgated by Department of

Commerce Circular No. 257, dated March 1, 1915. The regulations

are as follows

:

The Department of Commerce is charged by law with the administration of the Prib-

ilof Islands. In order to promote the moral, mental, and physical welfare of the native

inliabitants, who are the wards of the Government, the Department has adopted the

following regulations regarding the delivery and use of intoxicating liquors, which

regulations supersede any that may heretofore have been issued by the Department or

the Bureau of Fisheries:

1. The agent on each island shall be the sole custodian of all Government supplies of

alcohol or alcoholic liquors thereon, and shall be responsible for the proper use thereof.

He shall at his discretiou give out the same as requisitioned by the responsible employ-

ees, and shall keep a permanent record of the issuance of each lot, stating the person to

whom issued, the kind and quantity, and the purpose for which intended.

2. The giving of intoxicating liquors to the natives of the Pribilof Islands, except as

medicine and in religious ceremoneis, is positively piohibited under all circumstances.

In view of the example which the Department considers highly desirable for its repre-

sentatives to set for the native inhabitants of the islands, the prescribing of alcohol as a

medicine is regarded with disfavor and as being rarely if ever indispensable. When
in the opinion of the official physician on either island it is necessary to administer an

alcoholic liquor as a medicine, he shall in each case make a permanent public record

thereof, stating the kind and amount required, the name of the patient, and the nature

of the disease or condition requiring such treatment.

3. The making of “quass” or other alcoholic drink by the natives is prohibited, and

the agents and other officials of the Department will take all necessary steps to dis-

courage and prevent this practice. Natives who, after due warning, continue to make
or use such liquors will be properly disciplined. The agents are authorized to with-

hold from such natives all supplies from which quass or other intoxicating beverages

can be made, and^’ in necessary, to send offenders away from the islands at the first

opportunity,

4. Under no circumstances are any alcoholic liquors supplied by the Govermnent to

be used for the personal pui’poses of employees.

5. All requisitions for alcohol or alcoholic liquors intended for public medicinal or

scientific purposes shall be submitted by the agents and approved by the Commissioner

of Fisheries.

6. All alcoholic liquors requisitioned for the purpose of the Russian churches on the

Islands shall be paid for by the church authorities and shall, before shipment, receive

the written sanction of the proper church officials, transmitted through the Depart-

ment of Commerce. The agents will deal with any abuses which may result from the

improper use by natives of alcoholic liquors consigned for the purposes of the Russian

churches.

7. No alcohol or alcoholic liquor of any kind shall be landed on the Pribilof Islands

except by authority of the Secretary of Commerce or the Commissioner of Fisheries and
with the knowledge of the respective agents. Officers commanding Coast Guard,

naval, fishery, or other Government vessels which may visit the islands are requested

to make no delivery of alcohol or alcoholic liquor except official consignments, accom-
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panied by bills of lading, which have been placed on board by responsible officials of

the Department of Commerce or specifically ordered by proper authority. Command-
ing officers are expected to assure themselves of the contents of all packages for the

seal islands received on board or taken ashore from their vessels, and will permit no

packages containing unauthorized articles to leave the ship. They will also forbid

the giving of alcoholic liquor to natives who may visit their ships. The agents will

take proper precaution against the unauthorized landing of liquor from merchant or

other privately owned vessels which may visit the islands and against the obtainment

of liquor thereon by the natives.

William C. Redfield,

Secretary.

NATIVES OF THE PRIBILOF ISLANDS.

The native inhabitants of the Pribilof Islands consist of the inter-

mixture of Aleuts, taken there in the days of Russian control,_Jvith

peoples of Russian and other nationahties. Few, if any, to-day are

of pure Aleut blood. Socially, these people have but little inter-

course with the outside world. A few leave the islands from time to

time to take up their abode elsewhere and occasionally a bride is in-

troduced from some other Alaskan community. Some make occa-

sional visits to UnaJaska. A number of the older children go from

time to time to the Salem Indian Training School at Chemawa, Oreg.

SUPPORT.

Opportunities presented to the people for making a living are ex-

tremely limited. Formerly their chief occupation was the taking of

fur-seal skins, and after the islands were leased in 1870 this work
secured to them a comfortable living. With the falling off in the

take of skins it became necessary for the Government to make appro-

priations for their support. The present appropriations for the

Alaska service of the Bureau of Fisheries provide funds for the fur-

nishing of food, fuel, clothing, and other necessities of life for the

natives; provision is made also for a number of eri4ployees whose

services are very largely taken up with their care, namely, two phy-

sicians, three school-teachers, and one storekeeper. In addition the

agent and caretaker on both St. Paul and St . George Islands gives

considerable attention to matters of a supervisory character.

In exchange for the supplies furnished the natives by the Govern-

ment they are expected to perform such services as may be required.

The work consists principally in taking and preserving seal and fox

skins and caring for and maintaining the Government property on

the islands.
HEALTH.

The isolation of St. Paul and St. George Islands makes it necessary

for the Government to employ a physician for each island and to

provide medicine and equipment suitable for the resident communi-

ties. A special effort was made to meet more fuUy the needs of the
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physician on St. Paul Island in respect to supplies in 1915, and it is

expected that a sunilar plan will be followed for St. George Island in

1916.

St. Paul Island.—

K

report of the physician for the period from

January 1, 1915, to September 1, 1915, shows that during this period

683 cases were treated. Of these, 649 recovered, 30 showed improve-

ment, and 4 died. One death was from chronic pulmonary tuber-

culosis,! from meningeal tuberculosis, and 2 (infants) from accidents.

It was felt that improved conditions involving regular hours, out-

of-doors work the year round, and the employment of mind and body
in useful activities were being reflected in the general health of the

natives.

As evidence of improving health conditions on the island the physi-

cian records the following interesting observation:

Twenty-five per cent of the people on St. Paul have scrofulous scars, indicative of

tubercular adenitis. The average age of this number is 25 years, while 85 per cent

are above 10 years of age. I have had only one case since my arrival in July, 1914.

This shows that living conditions are gradually getting better and tuberculosis

—

especially this form which, I think, is usually primary to the pulmonary form—is

gradually disappearing.

The island hospital was opened on January 1, 1915, and down to

September 1 five operations had been performed there. AU were

successful but one, the unsuccessful case being that of a man from

the U. S. S. Prometheus, who was in a practically hopeless condition

when brought ashore.

Twice a week during February, March, and April instruction was
given native girls in nursing. They were shown the organisms which

caused various diseases and taught the use of antiseptics and other

means of prevention and cure of disease. They were instructed in

the care of the sick; in the value of cleanliness, proper diet, bathing,

fresh air, and sunshine; how to prepare various surgical dressings;

how to use the clinical thermometer and to keep the clinical chart.

They were also given an elementary course in physiology, anatomy,

materia medica, and hygiene. They were present and assisted at

operations and showed a natural ability for nursing not far exceeded

by trained nurses in the States. It is believed that much may be

expected of them when given suitable opportunities.

Subsequent to the landing on the island of a party of workmen
from the U. S. S. Prometheus for making repairs and improvements

to the Navy radio station, certain observations were made that are of

considerable interest, and the following extract in regard thereto is

taken from the physician’s report:

An interesting fact, and one that proves its contagiousness, is that the ordinary

“cold ” dies out during the winter to return on the first ship reaching the island. On
July 4, 1915, the U. S. S. Prometheus arrived. * * * On July 12 an epidemic of
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influenza broke out, first among the native workmen, reached its height July 19, when
38 people were on the sick list, and began to clear up about July 26. Very few escaped

the disease. There were no deaths caused dhectly by this disease and only one—

a

case of chronic pulmonary tuberculosis—caused indh’ectly by it. However, it brought

out quite a bit of latent tuberculosis. * * * VTiat was considered as only a “bad
cold ” among the robust men of the Navy proved to be an epidemic of influenza in all

its forms, with the usual complications and sequelae, among the native inhabitants of

the island.

I would suggest that all future working parties not only have a thorough physica

examination by the resident physician, but be quartered in their own tents, a good

distance from the village, and be guarded in such a way that they will be kept entirely

away from the natives at all times.

The physician called attention to the need of a better water supply

for the village, of larger and better houses, and of many desirable

changes and improvements ' which would be conducive to better

health conditions.

St. George Island .—The report of the physician for the fiscal year

ended June 30, 1915, showed that the general health of the com-

munity had been good. Most of the cases treated had been of gastro-

intestinal and pulmonary character. Monthly inspections were made
of the natives’ houses and the surroundings, and the sources of water

supply were also inspected from time to time as deemed necessary.

Sanitary conditions, with the exception of overcrowding in the houses,

were satisfactory. During this period there were five births. One
death occurred, that of an infant, from inanition.

WATER SUPPLY.

Almost every person who has visited the PribHof Islands has spoken

of the inadequate water supply. The situation on St. Paul is much
less satisfactory than on St. George and will be discussed first.

St. Paul Island .—The present water supply on St. Paul Island is

derived chiefly from two small wells, one about three-e^^hths and the

other about five-eighths of a mile from the village near the eastern shore

of the salt lagoon. Although it is possible to get along after a fashion

with these arrangements, other means ought tc be taken to provide a

good supply of fresh water. The present ne«-essity for husbanding

the supply of water makes it almost impossible at times for the natives

to keep themselves or their homes in proper condition. At one of the

wells the Navy Department has installed a small gasoUne engiue and

pump, which lifts water to two 20,000-gallon tanks on the lull above

the village. These tanks were built two or three years ago, but last

winter was the first time that the service was satisfactory. From
the tanks water is piped to the village and to the radio station. The

tanks and pipe line belong to the Bureau, but the Navy Depart-

ment attends to the matter of pumping, in return for which it has

the privilege of using water needed at the radio station.
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Apparently the best and most economical way of improving the

water supply at St. Paul Island is to install a concrete reservoir of

approximately 500,000 gallons capacity on Telegraph HiU about a

mile from the village. A reservoir 100 feet in diameter and 8 feet

deep would be about of this capacity. Telegraph HiU is approxi-

mately 200 feet high, and water could be pumped from the ice-house

pond, about 300 yards distant, into the reservoir and thence be dis-

tributed to the viUage through a wooden-pipe line. This pipe-line

should be at least 5 inches, preferably 6, in diameter and would afford

a good pressure of water in every part of the village. Hydrants

could be placed at several important centers and adequate fire pro-

tection would thus be assured. For lifting water to the proposed

reservoir on Telegraph HiU, it is believed that a small gasoline-engine

pumping plant would be most satisfactory.

St. George Island .—Much less trouble with the water supply has

been experienced on St. George than on vSt. Paul, though it is by no

means what it ought to be. The main supply is from two wells

located about an eighth of a mile from the viUage. There is also a

fine of If-inch iron pipe extending to a small fresh-water lake about a

quarter of a mile from the viUage. The lake appears to be about 3

acres in extent and is said to be 4 feet deep. This pipe-line is in the

form of a siphon. It is owned by the natives, having been instaUed

about 10 years ago and paid for by them. There is no complaint as to

the quantity of water that may thus be obtained, except during the

winter, when the line freezes up, but the quality is such that it is not

suitable for drinking. This objection can undoubtedly be overcome

readily by the installation of a suitable filter at the intake at the

lake. The cost of such a filter would probably be only a few hun-

dred dollars. The pipe-line should be extended to other parts of

the viUage. It might be well also for the Government to acquire

ownership of the present pipe-line, thus removing any possible claims

to which the natives might feel justly entitled in future manage-
ment of the water-supply system. Certain changes could be made
without great expense “^o that the line would not freeze in the winter.

Improvements to the pipe-line system as herein suggested appear

to constitute the chief step necessary to put the water supply of St.

George on a proper basis. It might also be advisable to dig one or

two additional wells.
SCHOOLS.

The Bureau has during the year made special efforts to improve
educational methods upon the islands and to instruct the children and
also the older people along lines which wiU be of practical use to them
and thereby enable them to bring themselves into the enjoyment
of such comforts, necessarily limited at the best, as conditions and
circumstances permit. Efforts have been made to introduce phases
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of manual training. While facilities are limited as compared with

those available in the States, it is hoped that the efforts put forth may
in time bring results well worth while.

St. Paul Island .—The 1914-15 session on this island was continued

through May and limited work was continued by the junior teacher

into July. The 1915-16 session was begun in September.

The extended use of Enghsh by the adults, particularly the men,

who have found its use increasingly necessary in the performance

of their daily tasks, has had a gratifying effect upon the children, stim-

ulating them to greater efforts. The policy of requiring every child

old enough and strong enough to play about the village streets to

attend school has been adhered to strictly. It has not been possible,

however, to instruct the younger children for more than half a day

at a time, owing to limited classroom facilities. With the parents

using Enghsh to a greater extent than ever before, and with the

encouragement for its extension in the playing of games among the

people generally, as at croquet and baseball, a desire to learn the

language has been rapidly developed by the children.

Formerly the natives were inclined to be ashamed to speak Enghsh,

though proud of such Russian as they might know. Not many of

them reaUy knew very much of the latter tongue, but a parish school

kept by the local priest, at which the Russian language was the prin-

cipal topic of study, was attended by every child in the village. The
result was that such mental effort as was expended in language study

was much more likely to be devoted to Russian than to Enghsh.

This school was abohshed in the summer of 1914, and it has not since

been reopened.

The women of the village, who usually represent their famihes in

the purchase of supplies at the store, have been encouraged to write

their weekly orders in Enghsh.

The boy-scout movement was inaugurated among the schoolboys

in the spring of 1915. It was enthusiastically taken up and wdll be

extended and developed as rapidly as circumstances permit. The
written reports submitted by the older boys in regard to their obser-

vations on the seals, sea lions, foxes, birds, and other hfe of the island

were corrected in the classroom by the teacher, then rewritten and

submitted to the agent to form part of the island records. The fact

that the agent received these reports stimulated the boys to their

utmost efforts both in the matter of closer and keener observations

and in their composition and preparation.

The abolition of the use of interpreters by the officers of the station

in their relations with the natives, both individually and collectively,

has been of great benefit. Each person now exerts every effort to

understand as many English words as possible, and the extension of

the vocabularies of many of the adult natives has been remarkable.
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The hillside near the junior school was terraced off in the fall of

1915 so as to make a spacious yard wherein the children of that

school are allowed to play, but while so engaged they are allowed to

use none but English words. A playground in the lower street of

the village, where children may play during the day and the men
secure recreation after working hours, was prepared with the idea of

extending the use of English along similar lines.

The preparation of leather made from the throats or gullets of seals

formed part of the instruction of the older boys, some of whom be-

came quite proficient in this work. This leather is used in the manu-
facture of card cases, reticules, and other fancy articles which make
attractive souvenirs of the island, and are rapidly disposed of to the

occasional curio hunter who visits the islands.

Basket making from grasses found on the island was continued by
the children of both sexes in the senior school, but the enthusiasm

with which this work was followed in 1914 was not as pronounced in

1915. There was, however, sufficient progress made by a number of

the children to warrant further endeavors in this direction.

Manual training in several lines, particularly carpentry, black-

smithing, tinkering, masonry, etc., are highly desirable in the educa-

tion of the boys, while sewing, nursing, domestic science, etc., should

be special studies to be followed by the girls. It should be borne in

mind, however, that manual training to be of any real value demands
competent instructors, and provision should be made not only for

the employment of such persons but for their housing and comfort.

Buildings and equipment for the training school will also need to be

provided.

It was noted with much satisfaction that the boys who returned to

St. Paul from the Salem Indian Training School at Chemawa, Oreg.,

in the summer were very proud of their ability to converse fluently in

English and to read the current magazines and papers. It was also

noticed that the 5/ .^unger men and older boys seemed considerably

impressed by the very evident superiority of the Chemawa boys, and
it is believed that the best interests of the islands will be served by
encouraging every boy to go to the training school as soon as he shall

have become eligible. The sending out each year of the boys and
girls of proper age, should result in a steady return of a more highly

trained class of natives than is ever likely to be produced on the

islands. It is noticeable, too, that the drills and probably also the

more varied diet enjoyed at the Chemawa school result in a superior

physical development.

Keferring to the youngest pupils, satisfactory results are not to be

expected at present. Limited classroom facilities and lack of equip-

ment are the principal drawbacks. As they grow older the children

seem to take more interest in the school work and their advance-
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ment is then more rapid. A feature of instruction inaugurated in

the spring of 1915 was a sort of civil catechism. The children were
asked to tell their names and ages, the names of their parents, the

names of the various officials, what they studied at school, and,

according to their capacity for understanding, facts concerning the

islands and the more common physical surroundings and phenomena.
Possibly the school term should be extended to the end of June,

and during the vacation of two months one teacher should be

required to call all school children in the village into the classroom

once each week. The idea of this is to keep them under discipline

and^to prevent as far as possible their forgetting many things which

usually escape their minds during the four months’ vacation.

St. George Island .—The 1914-15 school year opened Septem-

ber 26. As a result of the school building having been enlarged,

the interior remodeled, and other improvements made, a comfortable

and attractive room was available for the school work. Regular

visits were made to the school by the physician, and matters of sanita-

tion were given attention. The personal cleanliness of the children

and the care given to their teeth were carefully watched. While the

usual courses of primary and common school studies were not lost

sight of, special effort was made to so ground the children in the use

of the English language that they will use it in their everyday life

outside the schoolroom, a condition which does not now obtain.

Some of the difficulties encountered in the matter of giving instruc-

tion to the children are indicated by the following extracts from a

report submitted by Mr. and Mrs. George Haley for the school term

ended May 29, 1915:

One of the greatest obstacles in the progress of the pupils here is the fact that they do

not speak English. With one or two exceptions, English is spoken in none of the

homes, so when the child comes to school at the age of six years liis vocabulary is

usually limited to the words, “good-by,” “yes,” and “no.” It i=’ not Jiflicult for a

child to acquire a working knowledge of a foreign tongue undo'<hey)roper conditions.

Many of the children of the foreign-born citizens of the United States hear only their

native tongue in their homes; but when they enter the public schools not only the lan-

guage of the school but the language of the playground i 'English, and the playground

is where the child gets the greater part of his practice in speaking. It is in free con-

versation that one learns to think in a foreign tongue. Such children usually are

desirous of speaking English—it may be with no liigher motive than because “the

others do ”—and the parents encourage progress in English, feeling that whatever line

of work the children follow after leaving school it will be an aid in their advancement.

Here the conditions are very different—the medium of communication of the play-

ground is Aleut, so as soon as the threshold of the school building is passed there is no

attempt to speak Enghsh. Then apparently the parents feel no interest in their child-

ren speaking English. It may be that they see no advantage in it.

The textbooks in use are standard books, but they do not always meet the needs of

this school. The primary reading book often lacks interest because it relates to that

which has never come into the child’s experience; for example, the child whom tlie

author had in mind is enthusiastic over “ the robin that builds its nest in the elm tree,’^



FUR-SEAL INDUSTRY. 79

but for the Pribilof Islands child this presents too many new concepts. The same

obstacle has to be met when the pupil comes to the textbook in arithmetic. The prob-

lems do not apply to the practical situations in the pupil’s daily life. Then in an

arithmetical problem every word is significant, but the pupil’s knowledge of English

is insufficient to enable him to comprehend the conditions of the problem, so he is

doubly handicapped.

From the same report the following extract is quoted, as being

illustrative of the particular methods of instruction employed and

suggestive of additional lines of instruction which might be followed

to advantage:

Although the usual line of primary and common school studies has not been lost

sight of, a special effort has been made in the way of English conversation and compo-

sition. Certain set English sentences that are in daily use in the pupil’s concrete

experience have been used as a drill and care has been taken as much as possible to

actually see the nouns and act the verbs before the sentence has been constructed; for

example, “Open the box and put the pencil in it.” The box and the pencil are shown

the pupil, the names pronounced and repeated, the words “open” and “put” are

acted by the teacher, then by the pupil. Finally the whole sentence is acted, spoken,

written, and read. Objects familiar to the children and animal and plant life of the

island have been made subjects of the language lessons both for oral and witten work.

Some games have been taught the children in the hope that the English words used

would become common in their undirected plays. When the weather permitted, a

short walk was a part of the daily program for the little ones, during which time an

endeavor was always made that the conversation should be in English, thus names

of out-of-door objects and actions have been acquired without a conscious effort.

Singing has been taken up twice a week, and since the words have been memorized

the children’s English vocabularies have been increased considerably. When one

sings in a foreign tongue, he unconsciously acquires the correct pronunciation. Dur-

ing the last of the spring months nature lessons have been given, not only that the chil-

dren might have some knowledge of animals and plants of the island but also as a means
of cultivating the power of observation.

Observing the defects of the older pupils has helped in learning the needs of the

younger ones. They are very self-conscious, having an abnormal fear of making a

mistake. They understand English much better than they can speak it; pupils who
have been in school seven or eight years frequently write a request rather than to

speak it.

The employing of the concrete and practical can not be over emphasized; i. e., actual

measurements of cloth, paper, boards, and land areas. Many of the pupils can glibly

say that 9 square feet equals a square yard, but do not know how to find the area of the

school fioor or even to recognize the square.yard marked out on the fioor. A set of

liquid and dry measiues is useful in the schoolroom.

The only reading that the children have heard from babyhood until they enter school

is the intoning of both priest and parishioners at the Russian church. This monoto-

nous, nerve-racking drawl is only with difficulty broken down and this is done by con-

versational methods . We must admit that in reading the older ones are almost beyond

our control to remedy.

The temptation is perhaps to neglect the beginners in favor of the older pupils, but

in no school would this method be more erroneous than here.

The narrowness of the pupils’ horizon and incidentally that of the parents could

be considerably enlarged by means of a moving-picture apparatus. An evening’s

entertainment could be arranged at the Native Library and a descriptive talk given.

Some pictures of an amusing nature might be presented, for the lives of these people

57734°—17 6
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are very devoid of pleasures, and also pictures showing the life of our large cities,

country life, men actually at work in our manufactories, views of our large harbors
* with their shipping from all parts of the world, and^anything that would show the many

resources and industries of our great country.

Valuable assistance was rendered by Mrs. George Haley in the way
of giving instruction to the younger children and in teaching sewing.

This work was later taken up by Mrs. A. H. Proctor, Mr. and Mrs.

Haley having been assigned to St. Paul Island for the school year

1915-16.

The 1915-16 school year began the early part of September. At
the end of the month there were under the direction of the senior

teacher 10 boys and 14 girls. The junior teacher also began giving

elementary instruction to 23 of the younger children, ranging in age

from 3 to 6 years.

Attendance at Salem Indian Training School .—From time to time

some of the children desire to attend the Salem Indian Training

School at Chemawa, Oreg., and all practical encouragement is given

to them by the Bureau. In 1915 Alexai Emanof, Ouliana Fratis,

Agrifina Fratis, and Martha Fratis went to San Francisco on the

Bureau’s supply ship and later enrolled at the school at Chemawa.
In the year 1915 the following listed children from the Pribilof

Islands were in attendance at this school:

Natives of the Pribilof Islands in Attendance at the Salem Indian Train-

ing School, Chemawa, Oreg., 1915.

Names. Attendance began. Remarks.

George Lekanof August, 1914 From St. George Island.
Do.

From St. Paul Island, returned there September,
1915.

From St. Paul Island.
Do.
Do.
Do.

Entered from St. Paul Island, but no longer a resi-

dent of the Pribilofs.
Do.

Const ATItin ft Tyftstftnknf do
John TTansnn July, 1911

AloTa.i ‘Rmanof October, 1915
Agrifina Fratis do
Ouliana Fratis. do
Martha Fratis do
Nicholas Orloff July, 1911

Alp.Tra.ndft.r Mftlnvidov do

SAVINGS ACCOUNTS.

The matter of transferring the funds in the natives’ savings ac-

counts to the custody of the United States Commissioner of Fisheries

as trustee, noted in the report of the Alaska Fisheries and Fur Indus-

tries in 1914, was effected except in respect to one accoimt. It is

expected that the custody of this account will be transferred in 1916.

The fimds were transferred from the Union Trust Co., of San Fran-

cisco, to the Washington Loan & Trust Co., Washington, D. C. The
following table shows details in regard to the account with the latter

company:
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Pribilof Islands Natives’ Savings Accounts in the Custody of the United

States Commissioner of Fisheries, as Trustee, 1915.

Date of

deposit.
Funds of—

Amount
de-

posited.

Date of

deposit.
Funds of—

Amount
de-

posited.

1915.

Mar. 10
10
10
10

May 24
Mar. 10

10
May 24
Mar. 10

10
10
10

May 24
Mar. 10

10
10
10
10

Bogadanof, Agrifina
Bourdukofsky, Apollon.
Bourdukofsky, Peter . .

.

Diakanof, Auxenia
Emanof, Alexai
Fratis, Agrifina
Fratis, Akalina
Fratis, Martha
Fratis^ Ouliana
Galanin, Febronia
Galanin, Mary
Gromof, Ouliana
Hanson, John
Hopof, Nekita
Kozlof, Parascovia
Krukof, Julia B
Lestenkof, Dimitri
Lestenkof, Michael

$174. 24

219. 90
143. 19

1915.

Mar. 10
May 24
Mar. 10

21.70
248. 77

78.19
460. 80
78.19
78.19
44.30

271. 70
847. 04

219. 07
54.00

165. 16
165. 16
151.84
266. 11

May 24
24

Mar. 10
May 24

Mar. 10
10
10
10
10
10

May 24

Mar. 10
10

Melovidof, Alexander
Merculief, Dosofoy
Merculief, Joseph
Merculief, Macar
Merculief, Marian
Merculief, Paul A
Merculief, Terrenty
Oustigof, Peter
Pankof, Agrifina S
Philomonof, Mary
Prokopioff, Peter
Rookavishnikof, Elizabeth. .

.

Shane, Michael
Stepetin, Marina
Swetzof, Zoya
Zacharoff, Emanuel

$254. 18
32. 57
98. 98
32. 57
32.57
32. 57
32. 57

107. 24
308. 28
99. 81
92. 60
44.03
70.43
44.02

136. 37
36. 78

Total 5, 143. 12

The funds are carried by the bank as one account and the records

as to the amount due each native are kept by the Bureau. Interest is

paid on the account at the rate of 3 per cent per annum and is credited

on the 1st days of January and July of each year for the preceding

periods of six months. The interest is calculated upon the monthly

balances, which method, owing to the inactivity of the account, se-

cures virtually the same results as if average daily balances were

used as the basis of computation.

On July 1, 1915, interest was credited to the account in the amount
of $46.90, and through the end of December, 1915, withdrawals had
been made to the amount of $196.80, leaving a balance of $4,993.22.

On January 1, 1916, this balance was increased to $5,068.61 by an

interest credit of $75.39 for the preceding six months.

CENSUS.

A recapitulation of the census of native inhabitants of St. Paul

Island as of June 30, 1915, is as follows:

Total native population, June 30, 1914 192

Births during year ended June 30, 1915 10

Departures during year ended June 30, 1915 2

Deaths dui*ing year ended June 30, 1915 6

Dropped from census (married to white) 1

Total native population
,
June 30, 1915 193

A recapitulation of a similar census for St. George Island follows:

Total native population, June 30, 1914 117

Arrivals during year ended June 30, 1915 2

Births during year ended June 30, 1915 5

Temporary departures dming year ended June 30, 1915 2

Deaths during year ended June 30, 1915 1

Total native population, June 30, 1915 121

From the foregoing it will be noted that the total native popula-

tion of the Pribilof Islands on June 30, 1915, was 314.
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FUR-SEAL HERD.

KILLING OF SEALS.

The killing of seals during the calendar year 1915 was limited, in

accordance with law, to the number necessary to supply food for the

natives of the Pribilof Islands. The number killed on St. Paul Island

was 2,666, and on St. George Island 1,281, a total of 3,947 for both

islands.

Record of Fur Seals Killed on St. Paul Island, Alaska, in the Calendar
Year 1915.

Date. Hauling ground driven. Number. Date. Hauling ground driven. Number,

1915. 1915.

Jan, 2 Sivutch ( Sea Lion Rock) 137 Aug. 7 Northeast Point 1

May 21 Northeast Point 1 10 Gorhatch and Parade Ground. 70
26 do 1 Oct. 21 Reef 87
28 do 1 22 do c 1

June 1 Reef 87 25 Northeast Point 1

2 Northeast Point 1 26 Tolstoi and Reef 151
10 Reef 199 Nov. 2 Northeast Point 1

10 Northeast Point 1 3 Reef 120
16 do 1 9 Northeast Point 264
22 do 1 11 do 119
30 do 13 do 89

July 2 Gorhatch and Parade Ground. 65 15 Reef 100
3 do o8 16 Zapadni 31
6 Northeast Point 1 19 Northeast Point (north side) .

.

64
14 Gorhatch and Parade Ground. 77 23 Reef 120
14 Northeast Point 1 Dec. 3 Northeast Point 87
21 do 1 3 Tolstoi 45
24 Gorhatch and Parade Ground. 55 ’ 21 C7
27 Northeast Point 1 22

>. . . .uo o/

29 Rpftf 111

30 do 310 Total 2,666
Aug. 2 do b 2

5 165

« Found dead after drive of Juiy 2.

b Found dead after drive of July 30.
c Found dead after drive of Oct. 21.

Record of Fur Seals Killed on St. George Island in the Calendar Year 1915.

Date. Hauling ground driven. Number. Date. Hauling groimd driven. Number.

1915.

June 17 East Reef 34
1915.

Aug. 2
2

North 1

20 Zapadni 2 Zapadni 1

24 North 25 7 East Reef 21

27 Zapadni 2 7 Zapadni 2

July 1 North 96 10 North 52
Sta.ra.ya Artel . _ 53

81

10 Zapadni 8

7 F.a.st and East Reef Oct. 20 North 64

9 North 112 27 Staraya Artel 21

16 Staraya Artel 84 Nov. 9 North 59
17 East 168 10 East 12
18 Zapadni •. 1 17 Starava Artel 45

22 do 1 19 NortH 54

22 Staraya Artel 60 22 Staraya Artel 32
23
30

East and East Reef
North

123
66 Total 1,281

30 Zapadni 1
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CENSUS OF THE FUR-SEAL HERD.

The policy of taking an annual census of the fur-seal herd of the

Pribilof Islands, based on actual count of certain components of the

herds and on estimates of others, was continued. The census was

taken by G. Dallas Hanna, assisted by other officers of the fur-seal

service.

The following table shows in condensed form the components of

the herd in 1912, 1913, 1914, and 1915, the four years which have

ensued since the cessation of pelagic sealing:

General Comparison of Recent Censuses of the Seal Herd.®

Class of seals. 1912 1913 1914 1915

Breeding bulls 1,358
81,984

113

1,403
92,269

105

1,559 2,151
103,527

673
ing eows 93, 250

172Idle bulls
Young bulls (chiefly 5-year-olds) 199 259 1,658

9,939
13,880
17,422
23,068
17,422

11,271

4-year-old bachelors 100 2,000
10,000
15.000
20.000
15.000
20.000
92, 269

15,848
18,282
23,990
30,307
23,990
30,306
103,527

3-year-old bachelors 2,000
11,000
13.000
11.000
13,000

2-year-old bachelors
Yearling bachelors
2-year-old cows
Yearling cows 23,067

93,25081,984

Total 215,738 268,305 294,687 363,872

o The 1915 census is not strictly comparable to those of previous years, different percentages of death
rate having been assumed.

The following extract is from Mr. Hannahs report on the fur-seal

census in 1915:

The census of fur seals on the Pribilof Islands in Bering Sea was taken in 1915 in

the same manner as in the three preceding years. Bulls in charge of harems, idle

bulls, and hauling ground seals were counted at the height of the breeding season,

July 17 to 21. The pups, young of the year, were counted between July 27 and

August 7.

The basic figures of present census calculations must necessarily be the births of

this and preceding years. By deducting from the number of births the number
killed and the number lost from natural mortality, those classes which can not be ac-

curately counted because not all are on land at any one time, may be estimated with a

fair degree of accuracy. The percentage of loss from natural mortality is an unknown
factor in the calculations and must be chosen with due regard to all conditions and
available data. During the years when the natural losses at sea were augmented by a

very large and uncertain pelagic catch, the percentages were estimated at 50 per cent

loss for the first year, 15 for the second, 10 for the third, and 5 per cent each for the

fourth and fifth years. Experience has shown that even then, these figures were very

conservative. Since the pelagic catch has been eliminated, these percentages are

found wholly inadequate to give a close approximation to the actual numbers of the

seals in the different categories. Data derived in 1915 show that the loss while the

seals are away from the islands is nearly 50 per cent for the first three years. This

figure is accordingly applied in the estimation of numbers of bachelors present this

year. The lagging effects of pelagic sealing on the herd have prevented the obtaining

of any data previous to 1915 which would warrant a change from the old percentages
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of loss. This year more than half of the seals in the herd have never been subjected

to pelagic sealing and the changes in many percentages are marked. In 1916 it will

probably be possible to formulate laws on increase of the herd, proportions of the dif-

ferent classes which are ideal and desirable, and the number which may be killed

from the herd for their skins, which will be effective as long as natural conditions

prevail.

Pups .—The majority of the pups are bom between June 15 and July 25. A few

of them begin to swim the first week in August, and the number increases rapidly

thereafter until at the end of the month of August practically all have taken to the

water, and some move along the shore from the rookery a mile or more.

By the end of September the young have assumed the silvery gray pelage and go on

long trips around the islands. They become very fat in September and October and

many of them then exceed the yearlings in weight. They leave the vicinity of the

islands in the latter part of November and early in December. On January 2, 1915,

among approximately 1,000 seals on Sea Lion Rock, not one was of the young of the

previous summer.

Each year a few albino pups are bora. Their eyesight is defective as a rule and

they usually die at sea. Three were noted among the pups bora in 1915, one on each

of the following rookeries: Lagoon, Morjovi, and Yostochni. The flippers of albinos

are light pink to chocolate color, and the fur is very light yellowish to tawny. The eye-

lids are white, in some cases, and black in others, but the iris is usually pink. They
occasionally grow to maturity. In 1915 three were observed. An albino cow with a

black pup was observed on Hutchinson Hill at Northeast Point. A 5-year-old albino

bull roamed about from one rookery to another. A 3-year-old albino male was killed

on St. George Island and preserved as a specimen by A. H. Proctor.

The pups on St. Paul Island were counted July 28 to August 3, and on St. George

Island August 5 to 7 . Because of the number of very young pups and pregnant cows it

is not advisable to begin the coimt before July 28, and because the pups are taking to

the water in cousiderable numbers after August 7, it is desirable to complete the count

before the close of that day. But whether each rookery is counted on the same date

as in preceding years makes no difference in the result as it would in the harem counts.

In making the count the methods of the 1914 investigation were followed. A. H.

Proctor and George Haley assisted on St. George Island on two days. Gunner A. J.

Holton, United States Navy, rendered valuable assistance on the Reef Peninsula and

at the Northeast Point rookeries on St. Paul Island. The same natives were employed,

as nearly as possible, from day to day in order to profit by their experience.

The pups in each breeding mass were kept separate, corresponding to the masses of

harems as plotted on the charts during the harem coimt. The average harem in each

breeding mass is thereby obtained.
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^Distribution of Pups at the Pribilof Islands in 1915.

Date of
counts.

Aug. 3
...do
July 29
...do
Aug. I

July 28
July 29
Aug. 3

Aug. 2
...do
...do
July 31
...do
...do
July 30

/..do
\July 31

Aug. 6
...do
Aug. 5
...do
Aug. 7

...do

...do

Rookery,

ST. PAUL ISLAND.

Kitovi
Lukanin
Gorbatch
Ardiguen
Reef
Sivutch
Lagoon
Tolstoi
Zapadni
Little Zapadni

.

Zapadni Reef...
Polovina
Polovina Cliffs

.

Little Polovina.
Morjovi

Vostochni

Total

North
Staraya Artel

.

Zapadni
South
Little East
East Reef
East Cliffs

ST. GEORGE ISLAND,

Total.

St. Paul Island
St. George Island

Total, both islands

.

Living
pups.

2, 429
1,926
6,882
623

14,506
4,479
387

11,501
8,548
5,586
216

4,089
1,544
1,053
2,357

20,404

86,530

5,622
4,397
978
26

1,044
3,119

15, 186

86,530
15, 186

101,716

Dead
pups.

46
28
96
9

244
56
7

122
192
96
3

72
9

12

38

577

1,607

109
53
11

3
28

204

1,607
204

1,811

Total
pups.

2, 475

1,954
6,978
632

14, 750
4,535
394

11,623

8, 740

5,682
219

4,161
1,.553

1,065
2,395

20,981

88, 137

5,731
4, 450
989
26

1,047
3, 147

15,390

88, 137

15,390

103,527

Percentage of Increase or Decrease in the Number of Pups in 1915 from 1914.

Rookery.

ST. PAUL ISLAND.

Kitovi
Lukanin
Gorbatch
Ardiguen
Reef
Sivutch
Lagoon
Tolstoi
Zapadni
Little Zapadni.
Zapadni Reef...
Polovina
Polovina Cliffs

.

Lictle Polovina.
Morjovi
Vostochni

Total

ST. GEORGE ISLAND.

North
Staraya Artel
Zapadni
South
Little East
East Reef
East Cliffs

Total

St. Paul Island
St. George Island

Total, both islands

Total Total
Percentage of

pups,1914. pups,1915.
increase (+)or
decrease (—).

2,119 2,475 + 16.80
1,834 1,954 + 6.54
6, 152 6,978 + 13.43
656 632 — 3.66

13,559 14,750 + 8. 78
4,052 4,535 + 11.92
375 394 + 5.07

9,934 11, 623 + 17.00
7, 625 8,740 + 14.62
4,919 5,682 + 15. 51
206 219 + 6.31

3,555 4,161 + 17.04
1,449 1,553 + 7.18
927 1,065 + 14.88

2,312 2,395 + 3.59
19,709 20,981 + 6.45

79,383 88,137 + 11.03

5,301 5,731 + 8.11
4,278 4,450 + 4.02
1,022 989 — 3.23

1 26 +2,500.00
26 — 100.00

581 1,047 + 80. 20
2,658 3,147 + 18.40

13,867 15,390 + 10.98

79,383 88, 137 + 11.03
13,867 15,390 + 10.98

93,250 103,527 + 11.02
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The foregoing table is especially interesting when compared with the similar one

for 1914.a In neither is there any apparent regularity in the increases and decreases.

That the cows are governed by no absolute law in choosing their rookeries seems cer-

tain. One small rookeiy made a phenomenal growth of 80 per cent. Tolstoi, a large

one, increased 17 per cent, while Vostochni, the largest rookeiy on the islands, in-

creased only 6.45 per cent. These are conditions which can not be accoimted for with

the information at present available.

Mortality of pups .—The following table shows the percentages of dead puj^ found

on the rookeries at the time of the count. Not over hah a hundred had recently died.

The majority had been dead long enough to be partly decomposed and gave evidence

that trampling and crushing between bowlders had caused their death. The greatest

mortality seems to occur at the height of the breeding season; that is, at the time the

pups are being bom. Only a small percentage seemed to have died a natural death.

Number and Distribution of Dead Pups in 1915.

Rookery.
Total
pups.

Dead
pups.

Percentage of
dead.

1915. 1914.

ST. PATL island.

Klitovi 2,475 46 1.86 2.2
Lukanin 1,954 28 L43 3.9
GOTbatch 6,978 96 1.37 1.3
Ardiguen 632 9 1.42 1.6
Reef 14,750 244 1.65 1.5
Sivutch 4,535 56 1.23 1.6
Lagoon . . . 394 7 1.78 . 5
Tolstoi . 11,623 122 1.05 1.7
Zapadni - . . 8,740 192 2.19 1.6
Little Zapadni 5,6S2 96 1.69 1.

5

Zai>adni Reef 219 3 1.37 1.4
Polovina . . 4, 161 72 1.73 1.9
Polovina Cliffs 1,553 9 .58 1.2
Little Polovina 1,065 12 1. 13 L8
Morjovi 2,395 38 1.58 1.8
Vostochni 20,981 577 2. 75 2.5

Total 88,137 1,607

1

j

1.82 1.9

r ST. GEOEGE ISLAND.

North 5,731 109 1.90 2.1
Starava Artel . 4,450

j

53 1. 19 1.4
Zapadni. 989

'

11 1.11 .7
South 26

'

East Reef 1,047
1

3 .28 .8
East Cliffs 3,147 1 28 .89 1.1

i • Total 15,390 : 204 1.32 1.5

St. Pau llsland 88, 137 1,607 1. 82 1.9
St. Getffge Island 15,390 204 1.32 1.5

Total, both islands 103,527 1,811
' 1.74 L8

The percentages for 1915 when compared with these for 1914 show there was a slight

decrease in the death rate. The 1914 percentages are inserted in the table to make
comparisons easy. Only on Vostochni is there a constant high death rate. This is

doubtless due, as the 1914 investigation has indicated, to the proximity of enormous

hauling grounds. As Hutchinson Hill fills up with breeding seals this loss may
decrease.

No star^-ing pups were seen, and no e^'idences of Uncinaria ravages were apparent.

A considerable number of pups with the mange were seen on all the rookeries. As
some bulls, cows, and bachelors, had it also, it may be ad\isable to gather statistics in

1916 upon the approximate number afflicted. It did not seem to affect the pups

a Bureau of fisheries document no. S20, p. 44.
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adversely. A very few were entirely without hair or fur, but the affection in general

was noted only as small round spots. Some of the older seals appeared to have been

clipped irregularly all over the body.

The number of pups which met death as a direct result of the count is shown as

follows:

Location and Number of Pups Which Died as Direct Result of Count in 1915.

Rookery.
Number
killed.

Cause.

Morjovi 1 Drowning.
Trampling by bull.

Smothering.
Do.

Vostochni 1

Polovina 5
Tolstoi 4

North 5 Do.
Zapadni (St. George)

Total

1

17

Do.

On sunny days, when the pups are driven out in a long, thin line to be counted,

they try to pile up, and if they are not quickly separated the lower ones of the pile

are sure to be smothered. There is one certain way to prevent casualties when this

piling up occurs, which is to go into the pile of pups and scatter them in every direc-

tion. One need have no fear of injury from their bites if he wears boots, and no injury

will result to the pups by being trampled upon. In 1915 almost the entire count was

made in hot, sunny weather, and it speaks well for the faithfulness and attention of

the native attendants that so few pups were killed.

Breeding cows .—The female gives birth to her first young when three years of age.

The evidence goes to show that the period of gestation is a few days short of a year,

and the 3-year-old cows are the last of the class to arrive on the rookeries, with the

exception of the nubiles. Although they were carefully looked for earlier, the first

branded 3-year-old cows were noted on July 17, on Eutovi rookery. After this they

were seen on practically all rookeries during the remainder of the season.

The arrival of the cows on the rookeries is not an occasion for a general battle among
the bulls. Fights over cows occur after the young are bom and the cows come in

heat. Many of the cows are then injured in the shoulders and flanks by the bulls,

and most of the mortality among the cows on land results from such injuries. The
total number of deaths of cows on land at present, however, is so small as to be almost

negligible. The total number of dead cows found in 1915 was 39.

After her arrival at the rookeries, if the cow does not give birth to her pup immedi-
ately, some time is spent swimming up and down in front of the rookery. She will

then come out very cautiously, always endeavoring to escape to the water when a

bull tries to intercept her. And once she is intercepted she spends considerable time

trying to escape from one bull to another. Very seldom does a bull go into the water

after a cow. As the water-line tier of bulls of a rookery intercepts the cows the rookery

fills up by those escaping to the rear. This is exactly contrary to the manner in which
the rookeries fill with bulls. They go around the ends of the water-line row of estab-

lished bulls.

The number of pups born shows that there were 103,527 breeding cows in 1915.

Excellent data regarding the unknown loss at sea during the first three years may be

obtained from these figures. It is now pretty well established that the average breed-

ing period of cows is about 10 years. Several branded 13-year-old cows with pups were
seen in 1915. The loss to the breeding cows each year should therefore be 10 per cent

of the number present the previous summer. Ninety per cent of the breeding cows of

1914 should therefore be represented in the figures 103,527. The remainder should

represent the number of 3-year-old cows which came upon the rookeries in 1915. Ten
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per cent deducted from the 93,250 breeding cows in 1914 leaves 83,925 for 1915. This

deducted from the number of breeding cows present in 1915 leaves 19,602 as the number
of 3-year-old cows in 1915. That is, this is the number left of the 40,992 females born in

1912, assuming, of course, an equal birth rate. Very close to 50 per cent of those born

have therefore survived. The best figures obtainable previous to this were gotten in

the days of pelagic sealing and amounted to 61 per cent loss the first three years.

The natural mortality for each year of the first three can not be determined accu-

rately. But in order to estimate the number of seals in each category, arbitrary per-

centages of loss must be assumed. After carefully considering the conditions involved

these have been tentatively placed at 35 per cent loss the first year, 20 per cent of the

remainder the second, and 4 per cent of the remainder the third, which aggregate 50

per cent loss during the first three years.

Harem hulls and idle bulls .—Harem bulls and younger bulls, some of the latter be-

coming idle bulls later in the season, are the first seals of the herd to appear at the

islands in the spring. Forty came to Sea Lion Rock on April 14, 1915. For several

days after their arrival the bulls slept at the water’s edge, and not until May 2 did

one get into position on Reef Rookery.

Not much fighting occurs until after a considerable number of cows have come into

heat, and then it is more among the idle-bull class than among the harem masters.

When an idle bull starts down through a rookery a great deal of commotion is eaused

and the bulls near by all start for him. Some bulls will leave their own harem and go

through five or six others after a young bull on such occasions, yet this harem master is

unmolested by the masters of the harems through which he passes. Battles to a finish

are of common occurrence, as the e\idence shows, but they are seldom witnessed.

The injuries thus received sometimes cause death. A large number of young bulls

were seen on the hauling grounds through the latter part of the breeding season so

badly crippled they could scarcely travel.

In many ways the count of harems is the most important census work which can be

done on the islands. But to be of greatest value, each rookery should be counted on

exactly the same date from year to year. The dates established by the 1914 investiga-

tion well represent the height of the breeding season. In 1915 this count was made
between July 17 and 21, each rookery being counted on the same date as in 1914 with the

exception of Sea Lion Rock, which was one day later owing to inclement weather

conditions. The charts of the rookeries published by the Coast and Geodetic SuiA'ey

were taken in the field and the positions of the breeding masses and all outljdng harems

were plotted as nearly exact as was possible without instrumental aid. By locating

the white numbered rocks and natural landmarks which are on these charts, the lines

of breeding masses can be located with a margin of error of only a few feet. The ground

which had been hauled over by bachelors was likewise plotted on the same charts

during the harem counts.

On St. George Island the breeding and hauling areas were not plotted until the piip

count, August 5 to 7. A. H. Proctor had recorded the number of harems between

the white numbered rocks and other landmarks on July 19 and 20, and the breeding

area does not change appreciably between the harem and pup counts. The margin

of error of the areas as plotted for St. George is slightly greater than for St. Paul, but is

believed to be sufficiently exact to be of considerable value in 1916 in showing rookery

expansions.

The number of pups in each breeding mass was also recorded separately during the

pup count and from these counts it is possible to determine the average harem for

each mass. This shows the variation on each rookery perhaps better than any other

method.

The numbered rocks are of very great value in making the harem count. In large

breeding masses especially, it is impossible for the eye to grasp the entire mass with-

out a mark or rest of some kind. It is necessary that some of these numbers which
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' are dim or obliterated be repainted. And it is even more necessary that lines be ex-

tended from these numbers to the beach line in the large massed areas. White paint

placed on the tops of the rocks in a line would be sufficient. On Reef Rookery, for

instance, the numbered rocks are so far back from the beach line that the number of

harems between two can not be determined. In a few places additional numbered
rocks are needed. On the southwest end of Gorbatch the numbered rocks do not

extend far enough.

In 1916 it will also be necessary to build some towers. The harems have spread over

some of the only available observation points on Reef, Tolstoi, and Zapadni. With-

out some elevated position it is not possible to count the beach line harems and those

that have extended out over the table-land. On some of the rookeries there is drift-

wood, which may be used to construct elevated stations. Artificial divisions of the

rookeries are of great importance in making the harem count.

Harem and Idle Bulls in 1915.

Rookery. Date.
Harem
bulls.

Idle
bulls.

Total.

ST PAUL ISLAND.

Kitovi July 17 67 24 91
Lnkanin . . .do 46 18 64
Gorbatch . . .do 152 35 187
Ardiguen . . .do 25 6

,
31

Reef . . .do 294 59 353
Sivutch July 21 96 23 119
Lagoon July 18 15 4 19
Tolstoi . . .do..’... 237 46 283
Zapadni ...do 173 92 265
Little Zapadni ...do 106 26 132
Zapadni Reef . . .do 7 6 13
Polovina July 19 70 31 101
Polovina Cliffs .. do 33 11 44
Little Polovina . . .do 21 9 30
Morjovi . . .do 51 21 72
Vostochni do 396 135 531

Total 1,789 546 2,335

ST. GEORGE ISLAND.

North July 20 141 53 194

Staraya Artel . . .do 89 31 120
Zapadni July 19 23 10 33
South . . .do 3 3
Little East July 20
East Reef . . .do 30 18 48
East Cliffs . . .do 76 15 91

Total 362 127 489

St. Paul Island 1,789 546 2,335
St. Gp.orgp, Island 362 127 489

Total, both islands 2,151 673 2,824

The percentages of gain were about what were expected from the 1914 investigation.

Only one rookery as a whole lost; this was Little East on St. George, and it had only

one harem to lose. When the details of the rookeries are considered and the counts

of each section compared with the charts of 1914 there is seen to be a shrinkage in many
of the scattered harem sections of several rookeries. This shrinkage is caused by the

dying off of the old rookery bulls. It seems to be a law among the young bulls to flock

to the massed areas, and consequently these made the greatest gains in harems. Only
when a young bull is completely whipped does he go away by himself. Then he hauls

out on the beach away from all harem bulls. Sometimes cows will come to him there

and a new rookery section is started. By far more new areas were started in 1915 than

showed a shrinkage. Rookery area once abandoned by the dying off of the old bulls

stands no more chance of becoming occupied again than any other suitable isolated
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section of the beaches, A young bull is much more likely to start a new rookery than

he is to repair to the vicinity of one or two old bulls to swell some scattered harem
section.

The percentages of gains are shown in the following table:

Percentages of Gain of Bulls Over 1914.

Rookery.

Harem bulls. Idle balls. Total.

1914 1915 Gain. 1914 1915 Gain. 1914 1915 Gain.

ST. PAUL ISIAND.

Kitovi 58 67 15.52 5 24 380.00 63 91 44. 44
Lukanin 39 46 17.95 1 18 1,700.00 40 64 60.00
Gorbatch 112 152 35. 71 9 35 288.89 121 187 54. 54

15 25 66. 67 0 6 15 31 106. 67
Reef 19r 294 52.33 26 59 126.92 219 353 61.19
Sivutch 91 96 .5, 49 V 10 23 130.00 101 119 17. 82
Lapoon 8 15 87.50 2 4 100.00 10 19 90.00
Tolstoi 161 237 47.20 38 46 21.05 199 283 42. 21

Zapadni 114 173 51. 75 24 92 283.33 138 265 92.03
Little Zapadni
Zapadni Reef
P61o^^na

90 106 17. 78 10 26 160.00 100 132 32.00
3 7 133. 33 1 6 500.00 4 13 22.5.00

58 70 20.69 3 31 933.33 61 ICl 65. 57
Polo\dna Cliffs 22 33 50.00 6 11 83. 33 28 41 57.14
Little Polovina 18 21 16. 67 0 9 18 30 66.67
Morjovi 43 51 18.60 4 21 425.00 47 72 53. 19

Vostoohni 291 396 36.08 - 20 13.5 575.00 311 531 70.74

Total
1

1,316 1,789 35. 94 159
1

546 243.39 1,475 2,335 58.30

ST. GEORGE ISLAND.

North

1

1

94 141 50.00 4

1

1

53 1,22.5.00 98 194 97.96
Starava Artel 1 63 89 41.27 4

!
31 675. 00 67 120 79.10

Zaoadni 14 23 64.28 0 10 14 33 13.5. 71

South al 3 200.00 0 0 3 200.00
Little East 1 0 >100.00 0 0 1 0 &100.00
East Reel 14 30 i 114.28 3 18 .500.00 17 48 182.35
East Cliffs 57 76

1

33.33 2 15 650.00 59 91 54.24

Total 244 362 48.36 13 127 876.92 257 489 90.27

St. Paul Island 1,316 1,789 35. 94 159 546 243.39 1,475 2,335 58.30
St. George Island 244 362 48.36 13 127 876.92 257 489 90.27

Total, both islands 1,560 2,151 37.88 172 673 291.28 1, 732 2,824 63.04

a South rookery had one harem in 1911. Bureau of Fisheries document no. 820, p. 172.
b Loss.

This table is one of the most interesting compiled from the 1915 figures. It shows

the enormous percentages of increase of the idle-bull class over the percentage of

increase of the harem-bull class on the same rookery . The fact that there was an excess

of idle bulls and still the average harem is large seems to be the best evidence that the

natural average harem is large. But that the natural average harem has not yet been

reached is shoism by the fact that, whereas harem bulls increased 37.88 per cent,

breeding cows increased only 11,02 per cent. This discrepancy is partly offset by the

fact that pelagic sealing was more destructive to the females than to the males. It

seems that in a state of nature the percentage of increase of harem bulls should be

only slightly greater than the increase of the breeding cows. The percentage of increase

of the males over that of the females should, however, increase gradually, as the

necessity of fighting shortens the life of the males.

The natural average harem—that is, the minimum average harem—^yill undoubt-

edly be almost reached in 1916, when there will be an enormous increase of the idle-

bull class. Then with accurate counts of breeding bulls and cows it is believed that

definite data as to increases and average harems may be obtained.
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Average harem .—The average number of cows to each breeding bull will be one of

the most important factors in determining the size of the fur-seal herd after it becomes

too large for the pups to be accurately counted. A condition has probably never

existed when every bull had the same number of cows or when the average harem on

every rookery was the same. The fact that scattered harems are smaller than massed

harems is the cause of this. In order to ascertain as nearly as possible the proper

admixture of massed harems and scattered harems to give the average harem of the

herd, the average harem was determined in 1915 for every breeding mass.

The following table shows the average harem for the several rookeries and for the

herd as a whole

:

The Average Harem Shown by Rookeries.

Rookery.

1914, 1915.

Breeding
cows.

Harem
bulls.

Average
harem.

Breeding
cows.

Harem
bulls.

Average
harem.

ST. PAUL ISLAND.

Kitovi 2,119 58 36.5 2,475 67 36.9
Lukanin 1,834 39 47.0 1,954 46 42.5
Gorbatch 6,152 112 54.9 6,978 152 45.9
Ardiguen 656 15 43.7 632 25 25.3
Reef 13,559 193 70.3 14,750 294 50.2
Sivutch 4,052 91 44.5 4,535 96 47.3
Lagoon 375 8 46.9 394 15 26.3
Tolstoi 9,934 161 61.7 11,623 237 49.0
Zapadni 7,625 114 66.9 8, 740 173 50.5
Little Zapadni 4,919 90 54.7 5,682 106 53.6
Zapadni Reef 206 3 68.7 219 7 31.3
Polovina 3,555 58 61.3 4, 161 70 59.4
Polovina Cliffs 1,449 22 65.9 1,553 33 47.1
Little Polovina 927 18 51.5 1,065 21 50.7
Morjovi 2,312 43 53.8 2,395 51 46.9
Vostochni 19, 709 291 67.7 20,981 396 53.0

Total 79,383 1,316 60.3 88, 137 1,789 49. 27

ST. GEORGE ISLAND. !

North 5,301 94 56.4 5,731 141 40.6
Staraya Artel 4,278 63 67.9 4,450 89 50.0
Zapadni 1,022 14 73.0 989 23 43.0
South 1 1 1.0 26 3 8.7
Little East 26 J 26.0
East Reef 581 14 41.5 1,047 30 34.9
East Cliffs 2,658 57 46. 6 3, 147 76 41.4

Total 13,867 244 56.8 15,390 362 42.51

St. Paul Island 79,383 1,316 60.3 88,137 1,789 49.27
St. George Island 13,867 244 56.8 15,390 362 42.51

Total, both islands 93,250 1,560 59.8 103,527 2, 151 48. 13

The most conspicuous result shown by these figures is the decrease of the average

harem from 59.8 in 1914 to 48.13 in 1915. From some standpoints this is a condition

greatly to be desired. It is undoubtedly approaching the point of stability. Another

year of counting should determine the number of idle bulls which are required to

maintain the average harem at its minimum. After this percentage is once deter-

mined there need never be apprehension as to the sufficiency of male life as long

as this number of idle bulls is present.

The following table shows the proportion of idle bulls to harem bulls in 1915. It

is believed that this percentage of idle bulls has not yet brought about the minimum
average harem; that is, the percentage of idle bulls to harem bulls should be some-

what greater than 31.28, the 1915 figure, in order to reduce the number of cows to

each bull to the lowest possible number.
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Percentages of Idle Bulls to Harem Bulls in 1914 and 1915.

«

Rookery.
Harem
bulls,
1915.

Idle
buUs,
1915.

Percent-
age idle

bulls to
harem
bulls,

1915.

Percent-
age idle
bulls to
harem
bulls,
1914.

ST. PAUL ISLAND.

Kitovi 67 24 • 35.8 8.6
Lukanin 46 18 39.1 2 6
Gorbatch 152 35 23.0 8.0
Ardiguen 25 6 24.0
ReefT 294 59 20.0 13.5

96 23 23^9 io!9
Lagoon 15 4 2%.l 25^0
Tolstoi • 237 46 19.4 23.6
Zapadni 173 92 53.2 21.0
Little Zapadni 106 26 24.5 11.1
Zapadni Reef 7 6 85.7 33.3
Polovina 70 31 44.3 5.1
Polovina Cliffs 33 11 33.3 27.2
Little Polovina 21 9 42.9
Morjovi 51 21 41.2 9.3
Vostochni 396 135 34.1 6.8

Total 1, 789 546 30.52 12.0

ST. GEORGE ISLAND. 1

North 141 53 37.6 4.2
Starava Artel 89 31 34.8 6.3
Zapadni 23 10 43.5
South 3
Little East
East Reef 30 is 60.0 21.4
East Cliffs 76 15 19.7 3.5

Total 362 127 35.08 5.3

St. Paul Island 1,789 546 30.52 12.0
St. George Island 362 127 35.08 5.3

Total, both islands 2, 151 673 31.28 11.0

In 1914 the percentage of idle bulls to harem bulls was 11, and the average harem

was 59.8. In 1915 there is a large increase in the one and a decrease in the other.

The percentage of idle bulls which is necessary to make the average harem the natural

one (which is the minimum) is unknown. The large increase in bulls in 1916 will

probably determine this. And once it is known, as stated before, there need never

be apprehension as to the supply of males so long as the proportion of idle bulls to

harems is near that figure. Harems and idle bulls may always be counted with a fair

degree of accuracy, even should the herd become many times larger than it is at

present. If the proportion of idle bulls is sufficient to keep the average harem at its

minimum, the size of the herd may be very closely calculated from the count of those

two categories. Undoubtedly the minimum average harem existed in 1896 and 1897

and would have remained at that point regardless of any excess number of idle bulls

necessary to maintain this. But the proportion of idle bulls and the average harem

were not determined with sufficient exactness to become a safe factor in formulating a

law of increase.

The average harem should reach its minimum and then the number of idle bulls

may increase indefinitely without lessening it. The percentage of killable seals should

come out of those males in excess of the number necessary to maintain the minimum
average harem. Present indications are that the minimum average harem will not be

far from 40, and the percentage of idle bulls to harem bulls necessary to maintain this

will be near 50. Even if the percentage of idle bulls to harems is as high as 100 there

^vill still be available for killing over 90 per cent of those males which reach the age of

3 years. Because of the impossibility of obtaining as high as 90 per cent there
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would still be a large excess of idle bulls over those necessary to maintain the minimum
average harem.

Yearlings .—The yearling seals spend a very short time on land. For this reason

they were unknown as a type for a great many years. They are the last of the herd to

reach the islands on the northern migration. Very few reach St. George Island before

July 20 and almost none reach St. Paul Island before August 1. They become abun-

dant on St. George by August 10 and on St. Paul by August 20. The evidence is almost

conclusive that this is the only category of the seals which does not arrive at both

islands almost simultaneously.

On September 10, 1915, the entire stretch of Zoltoi Sands, St. Paul Island, was occu-

pied by yearlings and pups, the first time for a great many years. The yearlings are

not so heavy as the largest pups at that season, but are much more agile and lithe. The

fact that the flippers outgrow the rest of the body is one of the most characteristic fea-

tures of the yearlings. Before leaving the islands in November and December a large

number of the pups exceed them in weight. Some are heavier by 20 pounds. Once

recognized, the yearlings are rarely confused with the larger 2-year-olds.

The number of yearlings in the herd must necessarily be computed from the number

of births the previous year. The percentage to be deducted for loss at sea is carefully

considered on page 83. For the first year 35 per cent is the best figure at present avail-

able. That 50 per cent, the figure previously used, is too high is shown by the 3-

year-old cows coming on the rookeries in 1915 in greater numbers than should have

been in existence had this estimated percentage of loss been an actual fact. The fig-

ures of 1915 show that the total loss through the first three years is only 50 per ceQt. It

may not be so great as this, but appears large in 1915 because of the lagging influences

of pelagic sealing. The division of the 50 per cent loss for the first three years between

the classes is arbitrary and must necessarily remain so. It is here considered as 35

per cent loss the first year, 20 per cent the second, and 4 per cent the third year. The
high percentage of loss the second year is warranted by the fact that when the yearlings

leave the islands in the fall they are relatively in poor condition. The pups on the

other hand are rolling fat and likewise many of the 2-year-olds. In variance to

commonly accepted opinion, the period of greatest hardship for the young seal does

not appear to be over until it is well into the second winter. Many of the yearlings

seen in 1913, 1914, and 1915 were very poor. They probably have almost as hard a

time to live as the pups do.

Applying the loss of 35 per cent for the first year to the total births of 1914 there

remain a total of 60,613 male and female yearlings. Half of these should be of each sex.

Two-year-olds .—The 2-year-old seal is a well-known type. The males come to the

islands as a class a few days later than the older seals, usually after the middle of June.

It is a well-recognized fact on the islands that the earliest drives are almost devoid of

“little seals,” and contain a large number of young bulls. The 2-year-old seals were

long thought to be yearlings and are still considered such by many of the natives.

But their inability to distinguish between the different classes of seals was well shown
in 1915. The most intelligent of the natives declared that some of the branded 3-year-

old males killed were 2-year-olds because they were smaller than what they had

become accustomed to regard as the 3-year-old type. They did this in spite of the fact

that they themselves put the brands on those identical seals when they were pupa
in 1912.

The 2-year-old males arrive at the islands some two weeks earlier than the females.

The latter return to land for their first impregnation after most of the pups are born.

No known 2-year-olds were killed on St. Paul in 1915. That is, no seals were killed

which were less in body length than the smallest known 3-year-old which was killed.

Consequently no deductions are made from the 2-year-old class for any killed in 1915.

Skin weights are so absolutely fallacious as a criterion in determining the class to

which the animals belong that they can not even be considered. Thirty-one per cent
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of the 100 kno’vvn 3-year-old males killed in 1915 had skins weighing 5f pounds or leas.

This weight has been the division point of the 2-year-old and 3-year-old classes. Any
computations based upon a premise invohdng such a margin of error should not be

seriously considered. The skin of any seal weighs according to the fleshiness of the

animal, the sharpness of the skinner’s knife, the time of day, the condition of the

weather, and the personality of the Aleut who takes it off. The skin of a small seal

may therefore be heavy and a large one may be Ught.

The total births in 1913 were 92,269. Deduct 35 per cent for loss the first year And
there remained 59,975 yearlings in 1914. Deduct 20 per cent for loss the second

year and there remain 47,980 2-year-olds of both sexes in 1915. Half of these should

be males and half females, or 23,990 of each sex.

Three-year-old males .—This is the class from which skins are taken at present. It

was formerly thought that the indi^dduals of this class were uniform in size and skin

weights, but the figures obtained in 1915 show conclusively that there is a great amount

of variation. Only 16 seals are known to have been killed from this class in 1914,

the branded 2-year-olds. Consequently these only can be deducted.

The number of the class at the close of the killing season, August 10, 1915, is shown

as follows: Deduct from 81,984, the number of pups born in 1912, 35 per cent for

loss the first jear and there remained 53,290 yearlings in 1913. Of these, half should

be females, leaving 26,645 males. Five of these were killed in 1913, which leaves

26,640. Deduct 20 per cent from this for loss the second year and there are 21,312

2-year-old males at the beginning of the 1914 season. Sixteen of these were known
to have been killed, leaving 21,296 at the close of the 1914 season.

Of the 21,296 2-year-old males at the close of the 1914 season, 4 per cent should

have been the loss at sea. This leaves 20,444 3-year-old males at the beginning of

the 1915 season; 1,168 of these were killed on St. Paul Island and 994 on St. George

Island prior to August 10, leaving 18,282 as the number which still exist.

Of the 26,645 yearling females in 1913, 20 per cent should have been lost the second

year, lea\ing 21,316 2-year-olds to be impregnated in 1914. Allowing 4 per cent loss

the third year leaves 20,463 females which should have gone into the breeding cow

class in 1915. The number which actually gave birth to pups in 1915 is found by
deducting 10 per cent from the 93,250 breeding cows of 1914 for loss due to old age,

and subtracting the remainder, 83,925, from the known number of breeding cows in

1915, 103,527, leaves 19,602, which is so close to the 20,463 that the difference is

negligible.

Four-year-old males .—Many of the smaller ones of this class intergrade in size with

the larger 3-year-olds. Since the animals were bom in 1911 they have not been sub-

jected to pelagic sealing and the losses of 35, 20, and 4 per cent should be applied to

them. The loss at sea after the third year and up to the twelfth seems to be so small

that it is negligible.

The births in 1911 as determined by the 1914 investigation « were 75,000. After

deducting 35 per cent loss for the first year and 20 per cent for the second year, there

remained 39,000 2-year-olds in 1913. Half of these should have been males and half

females. The latter have gone into the breeding-cow class and of the 19,500 males, 4

per cent should have been the loss the third year, lea\ing 18,720 3-year-olds at the be-

ginning of the 1914 season. Of these 1,901 were kiiled on St. Paul Island and 971

on St. George Island, leaving 15,848 as the number of 4-year-old males in the herd in

1915. It is safe to assume that only a negligible number of them were killed as 2-year-

olds in 1913 and as 4-year-olds in 1915. It is not possible to get a close approximation

to the exact number from the published skin weights. The 1914 investigation assumed

a maximum skin weight of 5f pounds for 2-year-olds and the same for a minimum for

the 3-year-olds and on this basis deducted 515 from this class as ha\ing been killed in

1913 as 2-year-olds. Data obtained in 1915 show that such a diAUsion can not be made,

a Bureau of Fisheries document no. 820, p. 35.
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therefore the 515 supposed to have been killed as 2-year-olds in 1913 are restored to the

3-year-old class of that year.

Five-year-old males .—This class was subjected to pelagic sealing in 1911. Therefore

the losses of 50 and 15 per cent applied to it for the first two years in the 1914 census

may be allowed to stand.

The 1914 investigation deducted 541 from this class supposed to have been killed

as 2-year-olds in 1912. The basis of the calculation was the skin weight which is now
kn'wn to express no age relation. As the number of males killed from the present

6-year-old class does not enter into the computation of the number of that class it is

not necessary to do anything further than restore the number to the present 5-year-old

class. But it is necessary to deduct from this year’s 5-year-old class 515 seals killed

in 1913. Therefore, taking the figures of the 1914 investigation down to 1912 we have

at the close of that year 13,954 2-year-old males. Since no pelagic sealing was done,

only 4 per cent should be deducted for mortality the third year. This leaves 13,396

3-year-olds at the beginning of the 1913 season; 2,125 were killed, leaving 11,271 at the

close of that year. As the loss at sea the two succeeding winters is unknown and can

not be large, no deductions are made. Therefore the latter may be taken as repre-

senting the number of 5-year-old males in the herd of 1915. Other evidence goes to

show that the actual number is, if anything, greater than this figure.

Bachelor and half-hull counts .—A simultaneous count of hauling-ground seals on all

the rookeries could not be made in 1915 as in 1914 because of the shortage of assistance.

The seals on the hauling grounds were counted, however, at the time of the height-of-

season harem counts. The fact that these extended over a period of five days on St.

Paul Island and two days on St. George does not alter the result appreciably, because the

number of seals on any hauling ground at that season is a comparatively constant figure.

During the days of commercial killing it was believed that about one-fifth of these

classes were on land at one time. The results obtained by using this proportion as a

basis for determining the number of 2, 3, 4, and 5 year old males present fully sustain

the results secured when computing these classes by. the method of applying the per-

centages of loss used in 1915 to the numbers born.

Complete Census of Fur Seals in 1915.

Pups, as per count, July 27 to Aug. 7 103, 527

Breeding cows, 3 years of age and over 103, 527

Bulls, in active charge of harems as per counts, July 17-21 2, 151

Idle bulls, in position for harem service but without cows, as per counts, July

17-21 673

Yearlings, male and female:

Pups born in 1914 93, 250

Deduction of 35 per cent for natural mortality in first year 32, 637

Yearlings in 1915 60, 613

2-year-olds, male and female:

Pups born in 1913 92, 269

Deduction of 35 per cent for natural mortality in first year 32, 294

Yearlings, both sexes, in 1914 59, 975

Deduction of 20 per cent for natural mortality in second year. . . 11, 995

2-year-olds, both sexes, in 1915 47, 980

3-year-old males:

Pups born in 1912 81, 984

Deduction of 35 per cent for natural mortality in first year 28, 694

Yearlings, both sexes, in 1913 53, 290

57734°—17 7
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3-year-old males—Continued.

Deduction of 50 per cent for females 26, 645

Yearling males in 1913 26, 645

Deduction of known yearlings killed in 1913 5

Yearling males at close of 1913 26, 640

Deduction of 20 per cent for natural mortality in second year. . 5, 328

2-year-olds at beginning of 1914 21,312

Deduction of known 2-year-olds killed in 1914 16

2-year-old males at end of 1914 21, 296

Deduction of 4 per cent for natural mortality in third year 852

3-year-olds at beginning of 1915 20, 444

Deduction of 3-year-olds killed in 1915 2, 162

3-year-old males at end of 1915 killing season 18, 282

4-year-old males:

Pups bom in 1911, as per estimate of Osgood, Preble, and Parker « 75, 000

Deduction of 35 per cent for mortality in first year 26, 250

Yearlings, male and female, in 1912 48, 750

Deduction of 20 per cent for mortality in second year 9, 750

2-year-olds, both sexes, in 1913 39, 000

Deduction of 50 per cent for females 19, 500

2-year-old males at beginning of 1913 19, 500

Deduction of 4 per cent for mortality in third year 780

3-year-old males at beginning of 1914 18, 720

3-year-olds killed in 1914. 2, 872

3-year-old males at close of 1914, and 4-year-old males in

1915 15,848

5-year-old males:

2-year-old males at close of 1912 13, 954

Deduction of 4 per cent for mortality in third year 558

3-year-old males at beginning of 1913 13, 396

3-year-olds killed in 1913 2, 125

3-year-olds at close of 1913 11, 271

No deductions for mortality in fourth and fifth years.

5-year-old males in 1915 11, 271

Recapitulation:

Pups 103,527

Breeding cows
’

103,527

Harem bulls 2, 151

Idle bulls 673

Yearlings 60,613

2-

year-olds 47, 980

3-

year-old males 18, 282

4-

year-old males 15, 848

5-

year-old males 11,271

Total, all classes 363, 872

a Bureau of Fisheries document no. 820, p. 35.
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BRANDED SEALS.

The branding of several thousand fur-seal pups at the Pribilof

Islands in 1912 has been productive of knowledge not before obtain-

able. In the winter of 1915-16 the data which had been obtained

were assembled as far as practicable and some of the more important

facts are deemed worthy of publication.

The work of branding the pups in 1912 was undertaken by George

A. Clark, acting under instructions from the Bureau. Mr. Clark

being unable to complete the work, it was continued by W. I. Lemb-
key on St. Paul Island, and by A. H. Proctor on St. George Island.

The following table gives certain details in regard to pups branded

in 1912:
Summary of Pups Branded in 1912,

Date. Island and rookery. Males. Females. Sex not
recorded.

Total.

ST. PAUL ISLAND.
1912.

Ang. 29 Lukanin 28 18 46
Rfipt. .S Gorbatch 311 254 565
Sept. 7.. Reef 407 328 735
Sept. 8 do 202 172 374
^Do Kitovi 10 9 19

Oct. 29 and 30 Kitovi and Lukanin 1,005 1, 005
Do Reef 483 483

Total 958 781 1,488 3,227

ST. GEORGE ISLAND.

Sept. 16 North 475 455 930
Sept. 17 Staraya Artel 350 360 710
Oct. 9 North 102 139 241
Oct. 16 do 59 61 120

Total 986 1,015 2,001

Total, both islands. 1,944 1, 796 1, 488 5, 228

The work of branding pups, as carried on by Mr. Clark on St. Paul

Island, was described by him as follows

:

The process of branding is simple. The older natives hold the small group of pups
after it has been surrounded in a loose fashion, merely to prevent the animals getting

away. A dozen young men in two groups catch the pups, carrying them by the hind

flippers, holding their heads flat on the ground by a grip on the skin of the neck at

each side while the brand is being bmmt in and then carrying them out of reach.

The mark consists of a T, the stem reaching down between the eyes, the crosspiece

between the ears. A space of half an inch or more is left free between the two burns.

The red-hot iron burns through the fur readily, leaving a clear surface, a slight addi-

tional pressure insuring the destruction of the roots of the fiu. Five seconds are

sufficient for each of the two marks and both can be made with a single iron. A
plumber’s gasoline forge "will keep three irons in condition and one operator could

theoretically brand three animals a minute. In practice about one a minute is quick
work. There is always delay in getting the pups ready. Moreover, the work is

heavy, not merely for the persons doing the branding but for the native holding the

animal. The 489 pups branded this afternoon represent a maximum half day’s work
for two men, or approximately 1,000 pups a day.
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A number of the branded seals v7eve observed in 1913. In 1914

they were observed in large numbers. In 1915 they appeared in such

numbers as to indicate a lower mortality in the first three years of

the fur seal’s life than has been ordinarily assumed.

In 1913, 3 of the branded seals were killed on St. George Island.

In 1914, 17 were killed on St. Paul Island and 1 on St. George Island.

In 1915, through August 10, 53 were killed on St. Paul Island and 49

on St. George Island.

With the exception of the one 2-year-old taken on St. George Island

in 1914 and one 3-year-old, an albino, taken on the same island in

1915, aU the sldns taken from branded seals killed in 1914 and in 1915

through August 10 were shipped to St. Louis. The 1914 St. George

skin is still on that island, and the albino sldn was, sent to Wasliington.

In December, 1915, H. C. Fassett and G. Dallas Hanna were sent

to wSt. Louis to obtain certain data in regard to these skins. Upon
their arrival in St. Louis it was found that a cask containing 40 of

the branded skins taken in 1915 on St. Paul Island had alread}^ been

partly processed for the purpose of dyeing them and that certain data

could not therefore be obtained. Fortunately, however, the sldns

had been graded as small pups, middling pups, etc., in accordance

with the regular trade classifications, and this grading is of special

value in view of the fact that it was done \vithout any knowledge of

its desirability or importance and was therefore carried on in an

entirely perfunctory" manner and on an exceptionally mibiased basis.

The following table shows m concise form certain data secured at

the Pribilof Islands and at St. Louis in regard to this subject
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William G. Gibbins, who classified the branded skins, has been con-

nected with the fur trade since 1873. For eight years he w^as with

C. W. Martin, of the Alaska Factory, in London, and was trained as

an unhairer of fur-seal pelts under the instruction of George Rice, a

notable expert in that work. In 1882 he went with Mr. Rice as

manager of his skin-dressing plant known as the Hudson Bay Works,

Stratford, London, where he remained until September, 1915. All

fur-seal skins that came into the factory in direct shipment were

graded by Mr. Gibbins and their quality reported upon. For many
years he was called in as an expert to grade all the sealskins which

were sold by Messrs. C. M. Lampson & Co., the well-known fur auc-

tioneers of London, and the catalogues were marked according to his

judgment.

It wiU be noted from the table that the classification of 100 branded

skins of 3-year-old seals was as follows:

Small pups 7

Middling pups 42

Large pups 42

Smalls 8

Middlings and smalls 1

Total 100

Also that 1 5 branded skins of 2-year-old seals graded as follows

:

Extra small pups 3

Small pups 8

Middling pups 4

FOXES.

The herds of blue foxes which inhabit St. Paul and St. George

Islands constitute a source of considerable revenue to the Government.

The supply of suitable food available under natural conditions is only

sufficient to support herds of comparatively small numbers. Were
an abundant supply of seal meat available for food and suitable facili-

ties for its preservation afforded, the size of the fox herds could be

increased to numbers limited only by the facilities and help available

for distributing food or by other factors notnow foreseen. At present

the refuse seal meat contributes some of the food supply to the foxes

on both islands. In addition salt or dried fish or whale meat is used

on St. George Island, where feeding operations to maintain the existing

herd are more essential than on St. Paul Island. The topography of

St. Paul Island, affording as it does longer stretches of beaches acces-

sible to the foxes, enables the animals to secure greater quantities of

food from the sea.

The trapping of foxes for their pelts in the season of 1915-16 was
begun in November on St. George Island and early in December on
St. Paul Island. The work on St. George Island was discontinued
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on December 29, but on St. Paul Island trapping operations were con-

tinued, with one intermission of about two weeks, December 13-25,

until January 6. The take for the season was reported as follows:

Blue-fox skins, St. Paul Island, 211; St. George Island, 209; total, 420;

white-fox skins, St. Paul Island, 17; St. George Island, 2; total, 19.

In addition, 1 white-fox skin was taken on St. Paul Island in Feb-

ruary, 1916, which may properly be included with the season’s take.

Take of Fox Pelts, St. Paul Island, Season of 1915-16.

Districts.

Blue. White. Total.

Grand
total.

Male. Female. Male. Female. Male. Female.

Vicinity of village 30 34 1 31 34 65
Halfwav Point 4 2 1 5 2 7
Northeast Point 34 27 03 1 37 28 65
North Shore 8 4 1 1 2 9 6 15
Northwest Point 5 4 1 6 4 10
Southwest Point 9 8 2 2 11 10 21
Southwest Bay * 19 23 2 2 21 25

!

46

Total, all districts 109 102 11 7 120 109 ! 229

Total, both sexes 211 18
1

i

1

>29
1

a Includes l pelt taken from dead fox found in sand dunes near Northeast Point, Feb. 21, 1916.

REINDEER.

The reindeer herds showed some increase in numbers, especially

on St. Paul Island. A census of the two herds taken in the latter

part of 1915 gave results as follows: St. Paul Island, 27 fawns and

65 aged 1 year and upward; St. George Island, 18 fawns and 44 aged

1 year and upward.

RADIO SERVICE.

The Navy Department kept in operation throughout the year the

radio stations on St. Paul and St. George Islands. These stations

have continued to render invaluable aid in the way of enabling the

Bureau to keep in close touch with affairs on the islands during the

long winter season when no other means of communication are prac-

ticable. The beneficial effect upon the Government employees of

having some means of communication with the outside world in that

season is well worthy of consideration.

On St. George Island a new building was erected by the Navy
Department for use as an operating room and to provide quarters

for the operator. Tlie building was placed outside the village and is

believed to be far enough away to insure its safety should any fire

start in other buildings.

On St. Paul Island improvements were made to the local station by

the Navy Department, and in connection with the work natives were

given employment. As a result of their employment they received
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nearly $1,400 in cash. New buildings were erected, a number of

large oil tanks were set up, and a fence was built around the area occu-

pied by the station. A new well was dug, water from which is now
used to supply the Bureau’s tanks on Village Hill. During the process

of the work a number of workmen and other employees of the Navy
Department were afforded quarters in the Bureau’s buildings.

PATROL OF THE NORTH PACIFIC OCEAN AND BERING SEA.

To assist in the enforcement of the provisions of the North Pacific

Sealing Convention of July 7, 1911, the law makes it the duty of the

President to cause a guard or patrol to be maintained in the waters

frequented by the seal herd or herds and sea otter, in the protection

of which the United States is especially interested, to be composed of

naval or other public vessels of the United States designated by him
for such service. Vessels of the Coast Guard exclusively have been

utilized for this work.

In February, 1915, the President approved the recommendation

of the Secretary of the Treasury that the Coast Guard cutters Man-
ning and Unalga be designated for the patrol work in the season of

1915 and that the Coast Guard cutter Bear, which was to make an

annual cruise to the Arctic Ocean, and the Coast Guard cutter

McCulloch, which would be cruising in Alaskan waters, should enforce

the provisions of the convention and the law at such times as might

be practicable in connection with their other duties. Owing to the

fact that there had been few, if any, attempts to carry on pelagic

sealing in the previous three seasons, it was felt that the presenee

in the prohibited waters of but one of the two vessels assigned prima-

rily to the patrol would be sufficient.

The Unalga left Port Townsend April 20, arrived at Unimak Pass

the 29th, and continued on the patrol detail until July 17 when she

was relieved by the Manning at Unalaska. The Manning continued

the patrol work until September 12.

The Bureau is under obligation to the Coast Guard for many
services rendered by its vessels in connection with the work at the

Pribilof Islands.

SEALING PRIVILEGES ACCORDED ABORIGINES.

The North Pacific Sealing Convention of July 7, 1911, permits

Indians, Aleuts, or other aborigines dwelling on the Pacific coast of

America north of latitude 30° north to carry on pelagic sealing in

canoes not transported by or used in connection with other vessels,

and propelled entirely by oars, paddles, or sails, and manned by not

more than five persons each, in the way hitherto practiced and with-

out the use of firearms; and provided that such aborigines are not in

the emplojrment of other persons, or under contract to deliver the
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sldns to any person. The act of Congress approved August 24, 1912,

giving effect to this convention, restricts this privilege to the extent

of prohibiting the killing of fui' seals by any person within the 3-mile

limit in waters of Alaska. So far as the Bureau is informed none of

the natives of Alaska availed themselves in 1915 of their privilege.

The Department of the Interior advised that no fur seals were taken

in the year by Indians of reservations in the State of Washington.

DISPOSITION OF SKINS SHIPPED FROM PRIBHOF ISLANDS IN 1915.

The annual shipment of fur-seal skins and fox skins was made in

September. The shipment consisted of 3,000 sealskins, 253 blue-fox

skins, and 40 white-fox skins. The skins were transported from the

Pribilof Islands to Oakland, Cal., on the Navy collier Saturn, From
that point they were forwarded (with the exception of one skui,

from an albmo seal, which was sent to Washington) via the Southern

Pacific and Lmion Pacific Railroads to Funsten Bros. & Co., St.

Louis, Mo.

The fox skins together with the 256 blue-fox skins and the 25

white-fox skuis shipped in 1914 were sold at pubhc auction on October

21, 1915, by Funsten Bros. & Co. After deducting 2J per cent dis-

count allowed purchasers, the gross proceeds from the blue pelts

were S57,257.85 and from the white pelts .$1,556.10. After deducting

broker’s commissions, $2,352.56, certain storage charges, $25, and ex-

press charges on the 1915 shipment, $39.56, a balance of $56,396.83 re-

mained as net proceeds. The freight charges on the fox skins shipped

m 1914, amounting to $16.14, were included in a voucher stated pre-

vious to the sale and consequently this amount was not deducted

from the gross proceeds of the sale.

The sale was successful from every point of view and unusualh^

good prices were obtained for a considerable number of pelts. Five

lots, consistmg of 4 blues each, brought $1,092, $1,020, $1,012, $1,000,

and $980, respectively. The prices obtamed for the white-fox pelts

ranged from a mmimmn of $17 to a maximum of $30 per pelt.

The 3,000 commercial sealskins shipped in 1915, together with the

2,896 shipped in 1914, and the 400 which were included in the 1913

shipment but withheld from the sale in December of that year, a

total of 6,296, remained on hand in the States at the end of the year,

December 31, 1915.

POSTPONEMENT OF SALE OF SEALSKINS.

It was deemed that market conditions did not warrant the sale of

any fur-seal skins at any time in the year. Pubhc resolution no. 65,

Sixty-tliird Congress, approved February 24, 1915, amended the act

of August 24, 1912, giving effect to the North Pacific Sealing Conven-

tion of July 7, 1911, in that it made discretionary with the Secretary

of Commerce as to when the fur-seal skins taken on the Pribilof
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Islands and then in the possession of the Government should be

sold. Tliis resolution did not apply, of course, to skins taken after

February 24, 1915. To meet the condition which arose in respect to

skins taken after that date in such manner as to permit the depart-

ment to sell them most advantageously for the Government, the fol-

lowing resolution passed both Houses of Congress and was approved

June 22, 1916:

JOINT RESOLUTION Authorizing the Secretary of Commerce to sell skins taken from fur seals killed

on the Pribilof Islands for food purposes.

Resolved by the Senate and House of Representatives of the United States of Amei'ica in

Congress assembled, That the Secretary of Commerce be, and he is hereby, authorized

to sell all skins taken from seals killed on the Pribilof Islands for food purposes under

section eleven of the act of August twenty-fourth, nineteen hundred and twelve, in

such market at such times and in such manner as he may deem most advantageous,

and the proceeds of such sale or sales shall be paid into the Treasury of the United

States.

DRESSING AND DYEING OF FUR-SEAL SKINS.

The first sale of Government fur-seal and fox skins in this country

was held at St. Louis, Mo., on December 16, 1913. Previously the

skins shipped from the Pribilof Islands by the Government had been

sold in London.

In 1915 the Department of Commerce entered into a contract with

Funsten Bros. & Co., of St. Louis, Mo., for the sale by auction of the

Government take of fur-seal and fox skins for a term of years which con-

templated that there should be established promptly in this country

the best-known process of dressing and dyeing sealskins. The estab-

lishment of an industry of this character in this country is not only

desirable in itself but it wiU also place the market for sealskins here

upon a firmer basis. The actual treatment of raw sealskins was

begun at St. Louis in December, 1915, and results subsequently

obtained indicate beyond doubt that the finished product will be

equal, if not superior, to any which has been produced elsewhere.
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FIELD WORK.

Field work was carried on continuously throughout the year and as

much of the territory was mcluded within the scope of operations as

was possible. The appropriations available for the year provided

for seven wardens. While the primary duties of these wardens are

to enforce the law and regulations for the protection of the fur-

bearing animals and to secure information in regard to these animals,

it has been found highly advisable to utihze the services of some of

them from time to time in connection with matters pertaining to the

fisheries. On the other hand, some attention has been given to the

fur-bearing animals by employees who are primarily concerned with

the fisheries.

One special warden, with headquarters at Chicken, was employed

throughout the year at the nominal salary of $10 per month.

The wardens employed were Harry J. Christoffers, Ernest P. Wal-

ker, James H. Lyman, Fred H. Gray, Calvin F. To^vnsend, Wilham
P. Hemenway, Reginald F. Irwin, Harry H. Brown, Shirley A. Baker,

and Christian L. Larson, special warden.

An unfortunate event was the disappearance of a party of three

persons engaged in patrol work in southeast Alaska. Warden Irwin

left Ketchikan October 9, 1915, on the hired launch Frances R.

With him were Charles A. Clark, the master of the launch, and Mike
De Costa, a cook. As the men did not return to Ketchikan within a

reasonable time, a search was instituted. The launch was found

wrecked in the Chickamin River, but the indications were that the

mishap to the launch was a sequel to some accident to members of

the party. The search for the missing persons was most thorough.

It was participated in by officers and employees of the Government
and by private citizens, and several vessels, public and private, were

utilized. No satisfactory explanation has been made as to the fate

of the men.
REGULATIONS.

In the early part of the year it was deemed advisable to revise

the regulations for the protection of the fur-bearing animals. The
new regulations were published in Department Circular No. 246,

third edition, dated May 24, 1915.

In revising the regulations no change was made in the seasons for

the killing of fur-bearing animals. The killing after July 1, 1915, of

108
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any fur-bearing animal in Alaska by means of the trap or device

known as the klips” or by means of any steel bear trap or any other

trap with jaws havmg a spread exceeding eight inches was prohib-

ited. No attempt was made to prohibit the shipping of live fur-

bearing animals from Alaska. The pohcy of requiring persons who
desired to engage in the business of breeding and rearing fur-bearing

animals to secure licenses authorizing them to do so was discon-

tinued, but permission to kill fur-bearing animals born and reared

upon fur farms was made contingent upon compliance with certain

requirements. While the taking in the close seasons of wild animals

for use as breeding stock on fur farms was not restricted, the killing

at any future time of animals so taken was forbidden.

Some hesitation was felt in the matter of removing all restric-

tions upon the shipping of live animals from the Territory. This

was due in large measure to the demand in previous years for permits

authorizing the shipments of foxes. But since the law did not

expressly authorize the department to prohibit the shipment of live

animals and since it was felt that the desire for Alaskan foxes for use

on fox farms in eastern North America and elsewhere had passed its

maximum, the pohcy of requiring permits for shipments was discon-

tinued. In order to determine the amount of such shipments the

collector of customs at Juneau was asked to keep a record of all ship-

ments of the character in question. It developed that in the calendar

year 1915 live fur-bearing animals were shipped from the Territory

of Alaska as follows: 58 foxes, 34 minks, and 1 black bear. From
another source it has been learned that foxes have been imported

into Alaska, three pairs of silver gray foxes having been brought, pre-

sumably in 1915, from Edmonton, Alberta, for a ranch at Tolovana.

It would seem that the absence of restrictions upon the exportmg of

live fur-bearing animals from Alaska had during the year no material

adverse effects upon the natural supply of the wild stock.

The Bureau is not, however, assured that the demand for Alaskan

foxes for outside use wiU not in the future reach such proportions as

to affect unfavorably the fur industry of Alaska, and there should

be legislation which will provide adequate- authority to forestall

such a contingency. It is not the munber of live foxes shipped from

Alaska which measures the injury to the resources of the Territory,

for under proper conditions the exporting of live foxes is no more
harmful than the killing of an equal number for their pelts. The real

trouble is that the taking alive of each wild fox, when proper regula-

tion of methods employed does not exist, means on the average the

destruction of several other foxes.

In the fall of 1915 it became apparent that the decrease in the num-
ber of martens demanded a rescinding of the annual open season

extending from November 16 to March 14. It was decided to place
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no restrictions upon the open season of 1915-16, but to provide that

on and after March 14, 1916, the killing of martens should be prohib-

ited imtil November 15, 1921. The formal regulation was promul-

gated early hi 1916, in time to permit trappers throughout Alaska to

mform themselves in regard thereto before making preparations for

the trapping season of 1916-17. Aji examination of the table show-

mg the statistics of minor furs shipped from Alaska (p. 139) wiU show
the marked annual dimmution year by year in the number of marten
pelts shipped.

SEIZURES AND PROSECUTIONS.

One unprime red-fox pelt was seized in the latter part of the year

from Frank Carroll, a resident of Copper Center, who had acquired it

from a native.

On November 29, 1915, Assistant Agent Ball swore out three com-

plaints agamst Paul Wolkoff, of Kodiak, charging him with the mi-

lavTul Idlling of two land otters and one silver gray fox. The defen-

dant was tried and convicted on December 1 for the unlawful killhig

of a land otter and was sentenced to serve 60 days in jail and until

the costs of the prosecution, amounting to SI 23, were paid. On the

^notion of Mr. Ball the other cases against the defendant were dis-

missed. One silver-gray fox skin and three land-otter skuis were

taken from him as being unprime.

In the latter part of the year separate complamts were filed before

the United States commissioner at Kodiak charging Andrea Yaka-
shoff with having unlawfully killed five foxes. The evidence was
identical in respect to each of the five complaints. The defendant

was tried December 2, 1915. A verdict of not guilty was found on

the first charge and the others were then dismissed. The five skins

involved, aU of which were unprime, were seized and retained.

In December Ole Espland was arraigned before the United States

commissioner’s court at Copper Center charged with the unlawful kill-

ing of six cross foxes. The defendant pleaded guilty and sought clem-

ency on the ground that he did not know the terms of the law and

had no way of learning them except by hearsay. In view of what
were considered extenuating circumstances a fine of but $1 was

imposed. In this case the foxes while killed in the open season had

been captured in the close season, the kilfing being in violation of the

regulation which provided that fur-bearing animals captured in the

close season should not be killed at any time.

On December 21, 1915, Charles Petersen, of Karluk, was arraigned

at Kodiak charged with the unlawful killing of foxes. The defendant

pleaded not guilty and asked for a jury trial. The jury returned a

verdict of guilty ‘and a jail sentence of four months was imposed.
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On December 22, 1915, Peter Kewan, at Kodiak, charged with

killing foxes by means of klipses, waived his right to trial by jury,

and the evidence against him being conclusive he was sentenced to

three months in jail.

The illegal kilhng of a land otter and a beaver was made the sub-

ject of a prosecution at Eagle, with the result that two persons were

fined $25 each. As agents of the Bureau were not concerned with the

case details were not obtained.

FOX FARMING.

Fox farming is receiving attention in various parts of Alaska and is

concerned with the blue fox and the various color phases of the red

fox. The rearing of blue foxes is confined chiefly to the coastal

islands, where the animals may have considerable liberty. It is un-

derstood that attempts to breed blue foxes within limited inclosures

in Alaska have been generally unsuccessful if not altogether so.®

On the mainland of Alaska attention is given to the choicer color

phases of the red fox. Both species are utilized in the Kodiak-

Afognak region.

In reference to the color phases of the red fox the following extract

is taken from a pamphlet prepared by Dr. Ned Dearborn, of the

Bureau of Biological Survey, Department of Agriculture (Bidletin 301 ),

on silver-fox farming in eastern North America.

The name “silver fox,” as commonly used by funiers, includes the dark phases of

the ordinary red fox (genus Vulpes), variously called silver, silver gray, silver black,

or black. It should not be confused with the gray, or tree, fox (genus Urocyon) of the

United States, the fur of which is of comparatively little value. The color of the red

fox of the northeastern States and of its allies of the colder parts of North America

varies from red to black, and these extremes, with their gradations, form four more

or less distinct phases, known respectively as red, cross (or patch), silver, and black.

In the red phase the fur is entirely rich fulvous, except for restricted black markings

on the feet and ears, a white area at the end of the tail, and certain white-tipped hairs

on the back and rump. Grading into the next phase the black increases in extent

until, in the typical cross fox, the black predominates on the feet, legs, and underparts,

while fulvous overlaying black covers most of the head, shoulders, and back. A
gradual increase of tlj^|! black and elimination of the fulvous, or its replacement by
white, results in the next phase, the silver (or silver gray) fox, in which the entire

pelage is dark at the base and heavily or lightly overlaid with grayish white. The
color of silver foxes varies from grizzly to pure black, except for a few white-tipped

hairs on the back and rump. Finally, in the black phase, the white is absent from all

parts except the tip of the tail, which is white in all four phases. The red phase is

much more abundant than the others, but all four interbreed freely, and wherever

one occurs occasional examples of the others may be expected. In general the cross

fox is fairly common, the silver gray scarce, and the pure black very rare.

o In this connection it may be stated that the superintendent of the National Zoological Park, Washing-
ton, D. C., has advised that some young blue foxes were received by the park in November, 1899, as a loan

from the Semidi Propagating Co. It was imderstood that the foxes were shipped from the Semidi Islands,

Alaska. Yoimg were born each year from 1901 to 1906. Several litters were raised, but many of the animals
died while quite young from uncinariasis, enteritis, nephritis, and anemia. There were also some losses

from accidents and other causes.

57734°—17 8
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It will readily be seen that a fox exhibiting one of these phases

might be differently classified by different persons, and it should be

borne in mind that the classifications of animals in this report have
been furnished by various persons.

The Bureau regrets that many people have gone into the business

of fox farmmg without much knowledge of its requirements, no

facihties for caring for their stock, and apparently with no serious

intention to pursue the business to any end. Dry-goods boxes,

chicken pens, and old cabins do not make suitable retaining pens or

breeding mclosures. The lack of a proper supply of water and the

use of improper food further insure failure. A fox corral in the

eastern part of the Territory, which was visited by a warden, con-

sisted of an inclosure, 20 feet by 35 feet, made from logs set on end.

No shelter of any kind was provided for the seven foxes on hand.

The only seclusion which the foxes had was the holes which they

themselves dug. No utensils for holding food or water were visible.

Dried whitefish was the sole food supplied. The warden noticed

that one fox was tied, asked for the reason, and was informed that it

was sick. It is difficult to see how the owner, if he had any sincere

intention of engaging in* fox farmmg, could expect any degree of

success. In some instances it is realized that a pretense of fox

fanning is made for the purpose of concealing illegitimate operations

which could not well be carried on otherwise.

KODIAK-AFOGNAK REGION.

KODIAK FOX FARM

In 1914 the Kodiak Fox Farm, a copartnership, was organized at

Kodiak for the purpose of propagatiug foxes. It was realized that

fox farming in Alaska was largely undeveloped, and the organizers

were fuUy prepared to conduct such experiments in the way of

breeding, feeding, and caring for foxes as would assist in developing

the industry in Alaska.

The copartnership consisted of Karl Armstrong, W. J. Erskine, N.

Gray, and P. D. Blodgett. ^Ir. Erskine in behaff of the organiza-

tion has furnished the department with an exhaustive accoimt of their

plans and work, and in the interest of the industry it is deemed
desirable to reproduce the report in part, as follows:

Selection of location.—The selection of a proper location for a fur farm is, of

course, a matter that should be given the most careful consideration by one who con-

templates imdertaldng this business. IHiile a well-situated island, of the right size,

and ha\Tng the necessary natural facilities for economically conducting a ranch

—

of which there are many unoccupied along the coast of Alaska—is by far the better

sort of a location for a fur farm; still there are thousands upon thousands of acres on the

mainland of Alaska that are well adapted for this purpose and that probably could

not be utilized for any other business. ^Tiere a ranch is located on the mainland the
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foxes must of necessity be kept in captivity; but if an island is (;hosen, one can eillier

keep the animals in corrals or permit them to run at large, or both methods could be

resorted to at the same time. An island ranch also has the advantage of furnishing

more complete isolation against outside interference with the foxes, and there is better

assurance against total loss if an animal escapes from the inclosure.

Long Island, situated about 7 miles from Kodiak, was selected as the location of

the Kodiak Fox Farm. This island is an ideal one for the purposes intended, and is

near enough to Kodiak—the home of the four members of the firm—so that the manage-

ment of the ranch can be given the personal supervision of those interested. Long

Island contains about three square miles of low rolling hills, is partially timbered

with spruce, affording some most excellent locations for corrals, and is bountifidly

supplied with^ater from numerous small lakes and streams. The waters surrounding

the island abound with fish, such as cod, halibut, flounders, salmon, etc. There

are several beaches where clams and mussels may be secured at every low tide,

and in the spring of the year large quantities of eggs can be gathered from the adjacent

rocks where sea birds nest in numbers. With all these at hand a cheap supply of

excellent food for the foxes is assured. Wild berries also grow on this island in great

quantities, and our experience has taught us that these can be fed to advantage.

Method of fox ranching.—Fox ranching in Alaska is not a new industry by any

means, but the methods under which it has been conducted were such that most of

those who attempted it have met with but indifferent success. In fact, but very few

have made better than mere wages for the time and effort devoted to it, and still fewer

have succeeded in reaping a profit in keeping with the capital invested and energy

expended in the care of their ranches.

In selecting a method of fox farming the choice must be between two systems— that

of breeding the animals in captivity, which has been proved so successful by the

Canadian farmers with black foxes, and that of allowing them to run at large on islands,

the practice most in vogue among Alaskans with blue foxes. V/hile we are in favor of

the former method as offering far more possibilities, still there are certain advantages

to the latter, and where a ranch is situated on an island both systems might be resorted

to simultaneously.

The chief advantage in permitting the foxes to run at large is that the initial cost of

establishing a ranch is materially less than the investment necessary for the construc-

tion of corrals and inclosures; and for this reason it is possible for some who can not

afford to undertake the business of raising foxes in captivity, to liberate a few animals

on a suitable island. By giving such a ranch careful attention, the profits accruing

—

especially with blue foxes at present prices—should be in keeping with the capital

invested and cost of operation; still, the mere fact that the percentage of loss of young
foxes on the islands in Alaska has been so great, is a strong argument against this

method. Mr. Samuel Applegate, who has had a great deal of experience propagating

blue foxes liberated on islands in the Aleutian group, and who has given the subject

very careful study, has clearly demonstrated that the blue fox can be successfully

raised under the system that has been generally adopted, provided proper intelligence

and care are exercised in handling the business. Even with the remarkable results

he has been able to accomplish, however, he states that under this system only a

small percentage of the pups born are raised to maturity, and places the average

mortality among the young animals at 75 per cent. (Alaska fisheries and fur indus-

tries in 1913, Bureau of Fisheries document 797.) If this statement is correct—and we
have every reason to believe the estimate is a conservative one—it means that only

two pups of every eight born reach maturity, or an age where they are of any value.

Such an enormous loss may eventually mean failure, and the only way we see that it

can be avoided, or reduced to a minimum, is by breeding and caring for the animals

in captivity. On Prince Edward Island, for instance, where all fox ranchers rear their
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animals in corrals, the mortality seldom exceeds 25 per cent; and in some cases, even
on large ranches, as high as 100 per cent of the pups born have been successfully

raised. In our short experience in this business we can testify that we have raised

every fox that was born on our ranch this year. It is true that we had but five pups
born; still it is a fact that three of these certainly would have died if they had been at

large, and could not have been given the extreme care necessary when they were sick.

The value of these three foxes saved, we figure, repays us to a considerable extent foi

the cost of our corrals.

If foxes are to be bred and reared according to scientific principles, and with any
hope of improving the stock and quality of fur produced, then the animals must be

raised in captivity. This system permits of selective breeding, a thing that can not

be accomplished if the foxes are allowed to run at large, and also provides a means of

eliminating undesirable animals from the breeding stock. It also furnishes an oppor-

tunity of giving the foxes individual care and attention at all times, and reduces

to a minimmn the chances of loss from the many causes that are known to exist on

the islands where foxes are given their liberty.

All the members of the Kodiak Fox Farm have had many years of experience in

Alaska and excellent opportunities to observe the methods practiced by the fox

ranchers and to note wherein mistakes have been made. Aside from their knowl-

edge of local conditions, they have investigated as fully as possible the results of fur

farming ventures in the United States and Canada, and from the data gathered on the

.subject, decided upon the system of fox propagation that is now in use on Long Island.

Literature on fox farming.—^Much information was obtained on the subject of

raising foxes in captivity from the excellent report of the Canadian Commission of

Conservation, entitled, “Fur Farming in Canada,” by J. Walter Jones. This book is

by far the best work we have seen on this interesting subject, and should prove of

inestimable value to those engaged in fur farming, or who contemplate undertaking

this business. Farmers’ Bulletin No. 328, of the United States Department of Agri-

culture, entitled, “Silver Fox Farming,” by Wilfred H. Osgood, also contains much
valuable information, but the work does not treat the subject as exhaustively as does

the Canadian report. The Silver Black Fox, a monthly magazine published in St.

John, New Brunswick, and devoted exclusively to this industry, contains many val-

uable and interesting articles.^

Caretaker.—Since the primary object in raising foxes in captivity is to be able to

give them exceptional care, then the selection of a proper caretaker becomes an im-

portant consideration. We have been most fortunate in securing the services of Bur-

rell Finch, and we believe that if any man of his capabilities attempts this business,

success is bound to result. !Mr. Finch was formerly a stockman in the Middle West,

and seems to have a natural intuition as to how animals should be handled. For about

20 years he has been in Alaska, and for a good part of that time was in charge of a sta-

tion belonging to the Alaska Commercial Co. where a great deal of fur was handled.

]\Ir. Finch is responsible for a breed of sled dogs among which are found some of the

most hardy and intelligent in the country. This he accomplished by crossing the St.

Bernard with the Husky, and then carefully selecting his breeders from the resulting^

pups. With this experience, and being naturally fond of animals, he is particularly

well fitted for the work of caretaker.

One of the partners of the firm, Karl Armstrong, who acts as manager, is also of

valuable assistance in conducting the ranch. He was also formerly a stockman, and

the breeding of a thoroughbred line of field dogs has been for yeai’s his hobby. The

sei-\dces of a veterinary surgeon may be entirely dispensed with when !Mr. Armstrong

a In this connection the Bureau invites attention to Department of Agriculture Bulletin no. 301,

Silver Fox Farming in eastern North America, by Dr. Ned Dearborn. The bulletin is a contribution

from the Bureau of Biological Survey.
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is available, for he can amputate the leg of a fox, administer a dose of medicine, and

handle a wild animal as well as anyone.

In order to succeed in the breeding of wild animals, one of the first aims should be

to induce them to become as gentle as possible. One of the partners has remarked that,

'‘it takes a gentle man to rear a gentle animal,” and in this we are particularly for-

tunate in having the services of Mr. Armstrong and Mr. Finch.

Corrals.—Considerable time was spent in prospecting the various possible loca-

tions on Long Island before a final selection of a site was made, and this is a thing

that should always be given thoughtful consideration when establishing a ranch. The

ground we finally decided upon is on the top of a low ridge in the thick spruce tim-

ber and has a slate bed rock lying from 2 to 3 or 4 feet below the surface. This

location assures us of a well-drained place for the corrals, and even in the season of

heaviest rain there is no mud under foot. The timber affords the necessary shade

in summer and protection against the severe weather of winter, and the fact that the

bedrock is so near the surface makes us doubly secure against the chances of having

the foxes escape by burrowing.

In 1914, when the Kodiak Fox Farm was established, the inclosure built for the

foxes consisted of 12 breeding corrals and 12 male pens. The breeding corrals are

23 feet wide by 50 feet long, and the male pens are 4 feet wide, placed between the

corrals, and extending the full length of 50 feet. The plan showing the arrangement

is illustrated on page 117.

The fences were built 8 feet above the ground, and it was intended simply to run

a 2-foot strip of heavy netting around the top to prevent escape of the foxes. Upon
an inspection of the corrals, however, after the completion of the fence on this plan

and before the overhang wire was put on, it was decided to cover them completely with

netting, for it seemed to us that a fox would have but little trouble in escaping from

corrals constructed as ours were. Consequently, before the animals were put in the

inclosure, netting of no. 20 wire, 2-inch mesh, was ordered, and the corrals com-

pletely covered with it. Our fears were well founded, for the first day that foxes were

put into the corrals one of them escaped by climbing the fence and working a hole

through the light covering wire. We then ran a strip of heaVy wire netting, 2 feet

wide, around all the corrals, on top of the covering wire and laced to it, and since

doing so have had no further difficulty. Our mistake was in using too light a wire

for this purpose, and in the new corrals built this year the fault has been remedied.

As stated previously, the bedrock where these corrals were built is not more than 4

feet below the surface. In constructing the corrals, therefore, ditches were dug to

bedrock, following the lines of the fences, and the posts set so they would extend 8

feet above the surface. In order to prevent the foxes escaping by burrowing under

the fence, a strip of heavy wire netting, no. 14 gauge, 2-inch mesh and 3 feet wide

is securely fastened to the sill that lies on the surface of the ground, and allowed to

extend to bedrock. In cases where the netting was not quite wide enough to reach

the bedrock, a log was placed in the bottom of the trench and the lower side of the

wire was fastened to this.

For the fences, above ground, two strips of wire netting were used, each 4 feet

wide and 2-inch mesh. The lower strip is no. 14 gauge and the upper no. 15, and
the two are joined by being stapled to a center rail of the fence.

Improa'^ed corrals built in 1915.—In the construction of our new corrals, built in

1915, a number of improvements have been made. (See detailed plan of these corrals

on p. 116.) Instead of using logs and rails from the woods, sawed timbers have been
utilized in the construction of these corrals, the result being a considerable sa\dng in

the cost of labor and a great improvement in the appearance of the ranch.

An important feature of these corrals is that double-Avire fences have been used
throughout; this as an additional precaution against escape, and also to prevent the

foxes from being injured by fighting through the Avire netting. For the same reason
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double ground wires have been resorted to. As a further protection against the possi-

bility of foxes liberated on the island coming in contact with those in the corrals, the
lower half of the inside of the outer fence is covered ^vith netting of 1-incli mesh,

no. 16 gauge. The entire structure is covered with wire netting, 2-inch mesh,. and

no. 16 gauge.

The location of the male pens has also been changed in the new corrals. Instead of

placing them between the breeding corrals, as was formerly done, we have parti-
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tioned off 12 foot of the front end of the latter, thus affording a pen of better propor-

tions. A door or gate connects the breeding corral with the male pen, and except

during the period when the male is separated from the female, the pair may have the

run of the entire inclosure, an area of 1,500 sc|uare feet.
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It will be noted that the fences of the new coiTals are but 6 feet in height, which we
have demonstrated is sufficient height in this country, where the snowiall is light. In
a district where the snow is apt to exceed 2 feet in depth, the height of the fence

should be increased accordingly; also, if no covering wire is used, the fence should be
at least 10 feet high. Aside from the fact that a considerable saving in constniction

cost is effected by building low fences, the danger of the foxes being injm’ed by falls

is greatly lessened. Foxes are great climbers, and it often happens that they are

seriously injured by falling from high fences.

Many of the fox ranchers have constructed their corrals so as to allow a passageway

around each one. This plan, of course, acts as a safeguard against the foxes fighting

through the wdre, but we think there are objectionable features in this method of build-

ing the inclosxues, and that the general scheme we have followed wdll better serve

the purpose. The nest houses in our corrals are placed at the end farthest from the

entrance, so it is not necessary for the keeper, when feeding and otherwise caring for

the foxes, to approach nearer to the nests than just inside the entrance gate of the corral.

This is an important matter, for during the period of gestation, and until the pups
are weaned, extreme caution must be exercised not to disturb or excite the female.

With passageways completely siurounding the breeding corrals, there is apt to be a tend-

ency to disturb the foxes at a time when they should be left entirely alone, and for

this reason the plan of construction should be given careful consideration. By fol-

lowing our plan of construction the chances of accident from the animals fighting

through the fences wdll surely be eliminated, and then the cost of construction wull be

considerably lessened. Fewer posts will be required for the corrals; and in case the

ranch is situated where an outer inclosmre is necessary, considerable expense can be
avoided from the fact that a smaller area will have to be surrounded.

Care must be exercised in the selection of wdre netting, and this should be the gi*ade

that is galvanized after weaving. Nothing lighter than no. 14 wdre should be placed

under ground, and we would recommend, when it is possible to secure a heavier weight,

the use of no. 12. For the fence wire we believe that nothing lighter than no. 14 should

be used; some of the foxes are large and very strong, and by continually biting and
pulling at one place in the fence a hole might easily be made if the wdre is not of

sufficient weight. For the covering wdre no. 16 is heavy enough, but we think it

would be dangerous to use anything lighter. Two-inch mesh might be used wdth

safety for all the netting, although tire use of 1-inch mesh wdre for the lower half of

the fences has its advantages. Any netting wdth larger mesh than 2 inches, however,

should not be used in the construction of fox corrals.

In fastening the wdre netting to the posts and stringers a liberal supply of staples

should be used. We recommend galvanized staples, IJ inches long and of no. 9

gauge.

Instead of using a lacing wdre for connecting the strips of netting, as is done generally

in constructing fox corrals, we have found that galvanized hog rings make a much bet-

ter, cheaper, and neater job . These are used by fishermen on the Pacific coast for build-

ing fish traps of wdre netting, and can be secured from any house that deals in salmon

cannery supplies. The rings are easily and quickly applied by the use of a hog ringer.

Our ad^dce generally, to those who contemplate going into the fur-farming business,

is not to attempt to economize on the material that goes into their coiTals. Only the

best material and workmanship should be considered, for the fox is a valuable animal,

and the loss of a single animal through improperly constructed inclosures might repre-

sent a sum greater than the entire cost of the structures.

Nest houses.—In the construction of the nest houses, or artificial burrows, in

which the male and female are to live for a good part of the year, and where the female

is to whelp and rear her young to the weaning stage, the greatest care should be exer-

cised. Our nest houses have been built on the lines suggested by J. Walter Jones in

his Canadian report, but the plan has been somewhat altered through information

gained by conversation and correspondence wdth parties who have had vast experience
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in breeding foxes. These are, we believe, thoroughly suited to the purposes intended.

In fact, the results obtained during the past season in the use of these houses have been

so satisfactory that the structures now being put into the new corrals are identical,

except that the nests have been made 18 by 22 inches instead of 16 by 20 inches.

This change was made to accommodate some of the exceptionally large foxes, as it was

feared the nest might be somewhat crowded during the whelping season if made in

O

.2

o
w
vT

the smaller size. These houses have been built with the idea of furnishing a shelter

as nearly as possible like the natural burrows, and at the same time adding features

that would improve the sanitary conditions and make the nests accessible for inspec-

tion, cleaning, etc.

|iAbove is a drawing of these houses showing general method of construction and
airangement. The hatch, which is the nest cover, is easily removed in order to get

at the interior of the nest, and for the purpose of facilitating this operation three auger
holes are bored through the top and bottom boards of the hatch. By placing one’s

fingers in the top holes the hatch can easily be lifted, and at the same time these holes
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serve as a means of ^'entilation for the nest. The hinged roof make« the interior of

the house very easy of access.

The nest, in order to assure warmth, is completely surrounded by a dead air space,

accomplished by the use of double walls and covering the air space side of the nest

walls with building paper. In an extremely cold climate it would probably be well

to insulate the nest further by filling the air space with planer sha^•ings, sawdust, or

some other such material. In this section, however, the air space affords sufficient

protection against the cold.

The interior of the house is finished entirely with dressed lumber, and all sharp cor-

ners are rounded off to prevent injury to the fur. Great care is also taken to be sure

that no nails are left protruding that might injure the fox or his fur.

The floors are of 1-inch boards, doubled, and with building paper between . The
walls are of 1-inch lumber, covered with building paper, and then with either shingles

or weather boards. The roof is shingled over 1-inch lumber, and is hinged at the

upper side.

To afford ventilation in warm weather, two small windows are pro\uded, one at each

end of the house near the roof. These are 5 inches square and are filled with wire

netting. A wooden cover is arranged to button over the windows in cold weather, or

whenever it is desired to close them. A favorite place of refuge for the foxes is the

space on top of the nest, where they can keep safely out of sight, but at the same time

watch what is going on by peering out of the windows.

To protect these houses against the weather we have painted them with two coats

of good paint.

Male fox shelters.—The male fox is taken away from the female shortly before

the pups are due, and for this reason it is necessary to provide a suitable shelter

for him in the male pen. At first we built small houses, 2 by 3 feet inside

measurements, with a shed roof and a timnel entrance having an opening 8 by 10

inches. The house was completely covered with three-ply roofing paper. In the new
corrals, however, lard tierces have been used for the male-fox shelters. The tierce is

laid on the ground and a board is fitted in the lower side to serve as a floor. The bot-

tom is left in, but the head is removed, and over the opening is tacked a piece of hea%y
sail canvas, the lower side being left loose and a slit being cut down the center. This

makes an easy means for the fox to enter or leave the shelter, and at the same time

pro\T.des ample protection against the weather. In the side of the tierce, and under

the flat floor, a small auger hole is bored in order to drain any moisture.

Capital required.—We estimate that each corral, complete, with nest house and
male fox shelter, costs about $200. There might be a slight variation from this figure,

depending upon locality, cost of labor and of material, manner of construction, etc.;

but in estimating the capital required for i*aising foxes in captivity one should figure

on at least $200 per pair to cover the actual cost of building proper inclosures and shel-

ters. A person of limited mSins, who might contemplate raising foxes in capthuty,

should bear in mind the cost of a properly equipped ranch, and should gauge the num-
ber of foxes he can afford to care for accordingly. We believe there is a far better

chance of success for one to attempt this business on a small scale to begin with, and

be certain that the animals are well corralled and housed, than to start with a large

number of foxes that can not be properly cared for on account of lack of capital.
j

Adequately to equip a ranch for 10 pairs of foxes, in Alaska, one must figure on a
|

fixed investment about as follows:
;

Ten corrals, complete, at $200. . . r $2, 000 I

Dwelling for keeper, together with the necessary outbuildings, say 1, 500 I

Boats, tools, implements, household furniture and fixtures, say 500

Total 4, 000
j
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The cost of black foxes, if caught from the wild, will run all the Vvay from $300 to

$1,000 or over per pair. If good ranch-bred stock should be purchased, then the cost

would probably exceed to a considerable extent the latter figure. We think, however,

that $400 per pair is the very least that one could figure on for wild stock.

In addition to the above amounts, one must also take into account the cost of con-

ducting the ranch for at least a year, or until it becomes productive, and for this

item alone not less than $1,000 can be safely figured on, even if the owner does his work
without an assistant. Therefore, a 10-pair ranch of black foxes, at the time when the

first litters are born, would represent an investment of not less than $9,000, and this

figure does not cover contingencies that are likely to arise. We think it safe to say

that one undertaking this business should have available a sum not less than $900 or
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Fig. 4.—Fox register, Kodiak Fox Farm. Fig. 5.—Breeding record, Kodiak Fox Farm.

$1,000 for each pair of foxes put into corrals, or from $500 to $600 per pair in addition to

the actual cost of the foxes.

While the investment necessary for stocking and equipping a ranch on the above

basis represents a considerable sum, still it is small whea compared with the enormous

amounts for which many of the fox ranches in Canada and the Eastern States have been

incorporated. In Canada, for instance, fox companies have been incorporated from

$11,000 to $31,250 per pair, and entire stock issues have been disposed of at these

rates.

Only the fact that fabulous prices have been realized during the past four or five

years for breeding stock has made it possible for companies capitalized for such exces-

sive amounts to pay dividends. It would seem that the sole aim of most of these fox

companies has been to rear and dispose of stock for breeding purposes; that very little

attention has been given to the production of pelts, and as a matter of fact a small

percentage of the foxes produced of late have been sold for fur. As a natural conse-

quence of this system, the production of breeding stock will soon exceed the demand,
and then the value of animals raised will be gauged by what the fur can be sold for on
the market. As the time approaches when breeding stock is less in demand, there-

fore, and when the profits of a ranch will have to be in accordance with the pelt value
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of the production, then the natural inclination will be to capitalize such ventures with

some degree of moderation. In the meantime, of course, those companies which
have been capitalized at such excessive amounts will naturally feel keenly the effect

of a materially reduced earning power. Undoubtedly a live fox of known pedigree

and breeding qualities is worth considerably more than his pelt would bring in the

market; still, there should not be such a vast difference between the fur value and the

value of the live animal as has existed during the past few years. Such excessive val-

ues, necessitating overcapitalization, tend to detract from the stability of the industry

at large, and it is hoped that in Alaska the inclination will be not to fall into this error,

but to hold the price of breeding stock down to something like the pelt value.

Alaska seems to offer particular advantages for the business of fox propagation, and
the fact that it can be undertaken here with so much less capital than is required else-

where should be a strong factor in building up this remunerative industry.

Records.

—

In order to attain the points desirable in ranch-bred foxes, most careful

attention must be given the recording of the animals, and in such a way that pedi-

grees can be easily and accurately traced. We are working on the theory that, by
selective breeding, these qualities can be achieved, and the record forms we are using

for this purpose seem to meet our requirements in this respect. On page 121 we illus-

trate the forms used for our Fox Register and Breeding Record.

The Prince Edward Island fox ranchers have organized a breeders’ association

through which black foxes, under certain restrictions, will be registered, and all

foxes so recorded are branded by indelible tattoo marks in one ear. The branding

is probably necessary where so many owners are represented on the register; but in

our case, where only our own animals are to be recorded, we think the plan we have

adopted for keeping track of the various breeding foxes is adequate for all purposes.

All our breeding corrals are numbered, and a note is made on the Breeding Record

of the register number of each fox placed in the corral. In case a pair is changed

from one corral to another, this fact is noted; and in the event that for any reason the

mates are changed, a new Breeding Record is opened. No attempt is made to register

the pups until they are sufficiently mature to enable us to choose intelligently those

which are best suited for breeding purposes. The breeders are then registered, and

those selected for fur are entered in the Fur Record in proper time.

When the pups are taken away from the mothers each litter is placed in a sepa-

rate rearing pen. These pens are also numbered and a record of this number is

noted on the Breeding Record. With this method there is no chance of getting the

foxes mixed in any way, and the necessity of relying upon tags or brands is entirely

obviated.

In the Fur Record is entered a complete description of each skin taken from the

ranch. It further shows the market fluctuations, as determined by the London sales

and others, and thus serves as a guide in placing valuations on furs.

A further record is kept which is called the Ranch Log. In this the keeper

records memoranda of daily occurrences on the ranch, making special note of charac-

istics of foxes, habits, kind and quantity of food given, etc. A copy of this log is kept

in the office for reference and it is found of great value in many ways. This book

makes very interesting reading for one in any way connected with the raising of foxes
j

and really furnishes a continuous narrative of the daily operations of the ranch.
i

The principal points at which we aim in our breeding operations are color, texture ;

of fur, size, disposition, and* prolificacy. By carefully maintaining the records de- '

scribed above, we believe our efforts along these lines will be greatly facilitated. !

Feeding.—The proper feeding of foxes is, of course, one of the most important i

matters to be considered in this business. We have tried many experiments along !

these lines, and are convinced that fish can safely be made the chief item of diet.
;
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While the foxes relish almost any kind of fish, still it has been noticed that an occa-

sional change in variety is desirable. The coast of Alaska, together with the adjacent

islands, offers excellent opportunities to secure an abundance of fish, and probably at

much less cost than the same quality of food could be secured in any other locality

where it might be possible to raise foxes successfully.

Codfish, halibut, sculpins, rockfish, ana flounders are to be had in quantities through-

out the year, and the foxes are very fond of all these. The fish are cleaned carefully,

then chopped in pieces weighing from 1 to 3 or 4 ounces and fed raw. The healthy

livers from the codfish are also saved and fed. Dog salmon, pink salmon, silver

salmon, and fresh red salmon heads from the cannery are fed during the season when
these fish are obtainable.

Probably the article of fish diet most rehshed by the foxes, however, is the salmon

head, and these can be obtainea in almost unhmited quantites if the ranch is situated

near a salmon cannery. We discovered the fixing the foxes have for salmon heads

when feeding fresh salmon during the past summer. It was noticed that, without

exception, the pieces of the heads were always the first eaten. We therefore made
arrangements with the cannery of the Kadiak Fisheries Co., situated at Kodiak, to

take such fish heads as we might require, and they gladly gave us these without charge.

As an experiment we mild-salted about 15 barrels of heads and these serve as an excel-

lent food for winter. Before feeding the salted heads, however, they are taken out of

the brine and soaked in running water for 60 or 70 hours, when they are sufficiently

freshened to be fed without danger. Our keeper, fearing that these salted heads might

be injurious to the animals, was at first rather reluctant about feeding many of them,

so we decided to experiment on one fox. A cross fox of little value was selected for

this; he was put in a pen alone and was fed nothing but pickled salmon heads, freshened

first by soaking, and as many of them as he would eat. The result was that he thrived

on this diet, grew fat, and his coat became as sleek as any other fox on the ranch. The
blue foxes at large on the island also relish the fish heads. They are fed once a day on

a platform built for the purpose near the keeper’s residence, and here is placed an

assortment of food, including a supply of salmon heads. Often some of the food is left,

but it is a noticeable fact that the heads are always cleaned up.

It might be in order to make a suggestion here. We understand considerable diffi-

culty is at times experienced on the Pribilof Islands in securing sufficient food for the

blue foxes, and this could be overcome, we believe, by the use of salmon heads. The
heads could be secured from the canneries in Bristol Bay, where hundreds of tons of

them are thrown away each year; the cost would be far less than for any other kind of

food that might be shipped to the islands, and we are certain the results of feeding

them to the foxes would be most satisfactory.

Another fish food which has been found to be excellent for foxes is dried salmon

backs, or “ukula,” as prepared by the natives. The salmon is dried in the sun and

wind until it is quite hard and tough and is given to the foxes in this condition. It is

particularly good for the young animals while teething, for it affords sometliing sub-

stantial for them to chew on, a thing that is quite necessary during this period.

Canned salmon is used to quite an extent by a number of the fox ranchers, including

ourselves. Short-weight cans are obtained direct from the canneries at nominal

prices; the foxes eat this very readily and it is generally considered a good food to

give occasionally. In fact, several of the ranchers in this vicinity feed canned salmon

almost exclusively, especially during the winter months, and all reports we have

received regarding this practice have been satisfactory.

As a further variety in the fish diet, we make it a point to take advantage of the

extreme low tides in order to secure a supply of clams and mussels, both of which are

usually very plentiful. The foxes are very fond of these and relish an occasional meal
of them.
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Such bii'ds as sea ducks, cormorants, magpies, crows, etc., are very plentiful along

the coast of Alaska, and when given to the foxes they are always devoiued raven-

ously. The keeper, in order to secure these birds, is supplied with a shotgun and

ammunition.

As a further source of food supply, and in order to furnish still more variety in the

regular diet, we have propagated Belgian hares on Long Island. These are very pro-

lific breeders, are cheaply and easily raised, and make excellent food for the foxes.

We make it a point, when a beef is slaughtered at Kodiak, to secure the scraps,

legs, head, etc., and send them to the ranch for the foxes. IMiile the animals all

seem to prefer the fish, still they will eat the beef scraps and gnaw at the bones. The
bones are very good for the young teething foxes.

A few cases of Spratt’s Patent Fox Cakes are kept on hand. These cakes, similar

to the dog cakes manufactirred by Spratt’s Patent (Ltd.), have been extensively fed

by some of the Canadian fox ranchers, and from reports we have received are consid-

ered a very satisfactory food. We feed these occasionally with very good results.

The fox is also ver\" fond of fruit, and we see to it that he has his regular ration of

fresh apples, stewed dried peaches, figs, etc. During the siunmer, when wild benies

are plentiful, these go to make up a part of the daily ration.

The fox is a dainty animal in his feeding and at times rather erratic. The same diet

will not always do for every animal, and for this reason the keeper must study their

indLudual tastes. Occasionally a fox will become sulby" and refuse to eat, so it then

becomes necessary to endeavor to tempt his appetite. For this purpose the table

scraps from the keeper’s house, such as meat, bones, potatoes, rice, mush, etc., are

saved and offered to those foxes that do not take readily to the regular diet. In at

least two cases we have had foxes actually star^^e themselves to death.

The quantity of food given must also be regulated in accordance with the particular

needs of each animal, and in this the keeper must be a keen obser^'er and exercise

good judgment. The fox should be fed once a day, in the evening, and given just

enough food to keep him in good condition, neither too fat nor too poor. With a little

care, and by intelligent obser\'ation, one can soon learn from experience the peculiari-

ties of the foxes, and govern his method of handling and feeding them thereby. Often,

when there are two foxes in a corral, one will endeavor to secure the lion’s share of the

food, so the keeper must be watchful in order to see that each gets its share.

During the period of gestation, and while the females are nursing their young, they

are fed ver\- liberally. In fact, their appetites are tempted with such delicacies as

eggs, milk, bread dipped in soup stock or gravy, etc. A good milch cow would be a

valuable adjunct to any fox i-anch, but where this is impracticable a supply of canned

evaporated nfilk will answer, but it should not be fed without first reducing it with

water to the consistency of cow’s milk. As a mle our foxes took to milk readily and

relished it; but in one instance a female fox that was expected to whelp, and for that

reason we were veiy' anxious that she should receive the very best food, positively

refused to touch milk that was put before her in a pan. As it happened, however,

this animal was particularly fond of clams which had been fed to her in the shells.

Our keeper finally hit upon the idea of putting milk in clam shells, and in this way he

was able to induce her to drink all the milk that was offered.

The yoxmg pups, when about 2 months old, are taken away from the mothers and,

of comse, must be fed very carefully for several months. Food should be given them
several times a day in small quantities, but one should be sure that while growing

they get all they want to eat. A liberal supply of milk is very necessary, especially

when the pups are first weaned; but in a short time they can be fed about the same
variety of food that is given the mature animals. It is best to leave the pups with

the mother as long as she will properly care for them; but as soon as she shows signs of

annoyance the young should be taken away. A pamphlet on the care of puppies,

issued by Spratt’s Patent (Ltd.), contains some very good ad\dce and suggestions

that would apply to young foxes as well as dogs.
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In selecting a site for a fox ranch one should keep in mind the absolute necessity of

an adequate supply of good pure water. The foxes do not drink a great deal, espe-

cially during the winter when snow is on the ground, but what is given them should

be pure, and the vessels in which it is given should be cleaned out at least once a day.

Foxes are inclined to soil the water, and in order to avoid sickness it should be changed

as often as practicable.

Sanitation.—^We make it a point to take every precaution to guard against insani-

tary conditions on the ranch, and particularly in and about the corrals and pens. All

refuse is cleaned up regularly; only enamel-ware pans and basins are used for food and

water, and these are carefully washed every day with hot water.

The foxes do not soil their houses badly except during the whelping season, but at

this time the nests are apt to become quite foul. For this reason, and as soon as the

pups are weaned and removed from the breeding corral, the nest houses are thoroughly

cleansed and sprayed with a disinfectant. What we consider a good formula for this

purpose is 1^ pounds of lime and one-fourth pound of carbolic acid to a gallon of water.

Our nest houses are so arranged that they can be thoroughly ventilated, and it is well

to open them up for a day or two after spraying, so as to aUow the air to circulate freely.

The foxes, of course, should be removed to other quarters while this is being done.

It is well also to spray the ground, fences, and outside of the houses occasionally in

order to kill any germs that might be present. This is particularly necessary when
the corrals have contained sick foxes, and in the spring of the year when the ground

is thawing. In fact, it is a good plan to do this at least once a month d uring the summer
months.

Disposition of foxes.—To understand the dispositions of the foxes under his

care is probably one of the most difficult problems a keeper has to meet, and at tbe

same time one of the most essential considerations in breeding the animals in captiidty

.

We hope, by making a desirable disposition one of the chief points to be attained in

our breeding operations, to secure eventually this much-needed feature. In order

to accomplish this, however, a great amount of patience will be required, together

with intelligent observation of the various characteristics exhibited and gentle treat-

ment of the animals. Those animals which show vicious tendencies, together with

their progeny, will very likely have to be eliminated entirely from the breeding stock.

Even with our short experience, we believe we have fully demonstrated that foxes,

and particularly the blacks, if properly handled, can soon be brought to a stage of

domestication that will greatly simplify their propagation in captivity. With a few

exceptions all our animals were captured from the wild, and probably 50 per cent

of these were mature foxes, used to the habits of wild animals, and therefore less

tractable than the young ones; but, regardless of this fact, most of them are so tame
that they will take food from the keeper’s hand, and in some instances they will

permit being handled. Our keeper makes a strong point of getting the foxes as tame
as possible, and he is always careful when going about the corrals to do nothing that

will frighten or excite them. Invariably he has some morsel of food in his pocket

when going among the foxes, such as dried salmon, to offer to those that show signs

of friendliness, and in this way he seems to have gained their confidence to a large

extent. Perfection in this direction probably can not be attained with the animals

now on the ranch, but by following our present tactics we believe we can eventually

produce a thoroughly domesticated fox, and one lacking many of the objectionable

features of the wild animals.

Cannibalism seems to be the common trait that offers the most serious obstacle, but
no doubt this can be largely overcome in time. However, even thoroughly domesti-

cated animals, such as cats and dogs, often show this tendency, so probably the safest

plan would be to kill off foxes so inclined.

We have had three instances of cannibalism among our blue foxes, but thus far

have experienced no difficulty vith the blacks or crosses. One of our female blues
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has killed and partly devoured two mates; and in another case the male killed and
ate the female. Regarding the latter instance, the pair had been corralled together

before coming into our possession for three years, and during that time the female

had killed two entire litters of pups when they were 2 months old. We know that

this female was carelessly handled at a critical time, and that strangers were permitted

to approach the nest when the pups were small, so that fact may account for her ha\ing
turned cannibal. But for the male to have attacked his mate, after the two had been
together in captivity for so long a time, is a thing we are unable to account for. These
foxes were all having the best of care and attention, each was getting its full ration of

food regularly, and they were all apparently contented. The first intimation our

keeper had that anything was wrong was when he found the carcasses in the corrals.

It is needless to say that the animals that committed these depredations will soon

have their skins on the fur stretcher.

A problem now facing us, and which might properly come under the head of “Dis-

position of foxes,” is the difficulty experienced by ranchers in rearing blue foxes in

capthuty. While but few attempts have as yet been made in Alaska in this direction,

still the experiences of all have been about the same, and to date we know of no instance

where a blue fox has been successfully raised to maturity in captivity on any of the

ranches in Alaska. We have information of at least four litters of blue pups having

been born, but in each instance they were destroyed by the parents before reaching

an age of over 2 months. This must be attributable to some peculiarity in dispo-

sition that is probably not possessed by the black fox, and therefore is a problem that

must be worked out by patience and careful observation.

The experience of some of the Canadian fox ranchers who exported blue foxes from

Alaska two or three years ago has also been unsatisfactory, although it is reported that

some have been successful in rearing a few pups, and one rancher reports having

raised an entire Litter of 12. We have also been told that the National Zoological

Park, in Washington, succeeded in rearing at least two Litters of blue-fox pups from

parents taken from the Pribilof Islands. If this is a fact, some valuable information

might be gained on the subject by an investigation of the manner in which the animals

were handled.

Aside from the difficulty experienced in rearing the pups, the animals seem to

be disinclined to breed when in captivity. In the wild state, or when they are at
|

liberty on island ranches, the blues are more prolific breeders than the blacks, but
|

when confined they are certainly less inclined to increase than are the blacks. There
|

must be some logical reason for this, and it is hoped that investigation will soon offer
i

some solution to the problem.
j

Since it has been proved that blue foxes will, even occasionally, breed and have

young in captivity, then it seems unreasonable to believe that at least a few of such

pups can not be raised to maturity. Time may show that only a small percentage
i

of the blue foxes taken from islands, where they have had their liberty, will ever f

breed when placed in confinement; but even so, we believe that by carefully propa-

gating the few pups that might result from breeding these animals, and by eliminating I

from the breeding stock all barren foxes and those that might have a tendency to
;

destroy their young, a good and prolific breeding stock can eventually be built up.

All the experiments in this line that have come to oiu notice have been conducted un- i

der most unfavorable conditions, so the results of these trials really can not be accepted i

as a criterion as to the future possibilities in this business.

We believe that the Government might well afford to investigate this subject and

conduct experiments in breeding blue foxes in captivity. The Pribilof Islands, it

seems to us, offer an excellent opportunity for this work, for an organization is now
maintained there that could conduct such expeiiments along scientific lines. Fur- i

thermore, blue foxes are probably more numerous on these islands than any other
;

place in the world, so breeding stock could be selected from a large number of animals, i-
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Such experiments would prove of inestimable value to those engaged in the propaga-

tion of blue foxes, and if successful, as we firmly believe they would be, an important

step will have been made toward the establishment of a remunerative industry in

Alaska. Even a small percentage of the money accruing from the sale of fox pelts

taken off the Pribilof Islands would go a long way toward furnishing the necessary

funds for a proper and thorough investigation of this subject. As for ourselves, we
are more than willing to inform those who are interested exactly what methods we
have pursued in our attempts at breeding blue foxes, and we invite an inspection of

our ranch by any who might desire to investigate our methods.

Stock op the Kodiak Fox Farm.—In starting the ranch of the Kodiak Fox Farm
it was the plan to devote most of our attention to the propagation of blue foxes, for

we did not then believe it would be possible to secure enough black foxes from the

wild to stock a ranch of the size we had decided upon. However, through circum-

stances, our plan has been considerably altered in this respect, and the foxes we now
have in captivity consist mostly of blacks.

On August 24, 1914, we received at Kodiak 11 pairs of blue foxes, old and young,

from the Semidi Propagating Co.’s ranch on Ukamok Island. Our corrals were not

built at tliis time, and we were not ready to take the foxes to Long Island, so they

were kept in a warehouse at Kodiak until December 18, almost four months. Desiring,

however, to experiment with a few blacks and crosses, we notified the native hunters

who left Kodiak on the opening of the fur season that we would pay better than fur

prices for any good live animals they might bring in. The result was that we secured,

in addition to our blues, 5 cross foxes and 3 blacks. Since we had accommodations

for but 12 pairs of foxes, and owing to the fact that it was too late in the season to

attempt to build more corrals, we turned loose on the island all but 8 pairs of the bines.

We therefore retained in the corrals the follo\sdng stock during the winter of 1914-15:

8 pairs blue foxes, 1 pair black foxes, 1 pair black female and cross male, 2 pairs cross

foxes.

The blacks and crosses were brought to us, one at a time, from December to tlie

middle of February of tins year, and this fact made it necessary to disturb the foxes,

more or less, until the breeding season was almost at hand. On this account, and

also for the reason that many of the animals were 1914 pups, we did not figure on

much of an increase. In fact, when no pups had been born by June 1 of this year [1915]

we had about given up hopes of securing any.

On June 6, however, the female black with the black mate whelped. She had

three black pups, one female and two males, and these have now been reared to

maturity. On June 12 two pups, one red female and one black female, were born to

the pair of cross foxes, and both of these have also been raised. Since both of these

mothers were but 1 year old when their pups were born, we believe we can safely

depend on getting larger litters from botli another season.

Our stock of blue foxes has been considerably increased this year by the following

purchases:

From Chas. Pajoman, Afognak, we purchased six pairs. These original!}^ came
from Dry Island, Abrams Island, Alfs Island, and Hog Island. From Ingwald Loe’s

ranch, on Raspberry Island
,
we secured three pairs, originally from Dry Island. We

have also purchased two pairs from the Semidi Propagating Co.’s North Semidi Island

ranch. All the above, except those from the Semidi Propagating Co., had been in

corrals from one to three years; but the- owners, Messrs. Loe and Pajoman, had become
discouraged through failure in their efforts to raise blue foxes in captivity, so disposed

of their entire stocks of this variety.

We have also purchased a number of black and cross foxes from the wild this season,

and three black pups, born in captivity last spring, were secured from Carlson & Smith,

Dyak. Our stock now consists of the following:

57734°—17 9
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In corrals.—Twelve pairs black foxes (in two of the corrals containing black foxes we
have put a female cross as an experiment to see if the males show any tendencies to

mate with more than one female); six pairs blue foxes; and one pair consisting of

a cross male and a red female. (In respect to the last pair the female was bom in

captivity and the male was taken from the wild. Both were particularly tame and
were mated as an experiment along the lines of breeding for disposition.)

At large on the island.—Fifteen pairs blue foxes, together with whatever increase

occurred last spring.

The uncertainty of results likely to be attained from attempts to raise blue foxes in

capti\dty has prompted us to tmn so many loose on the island, retaining only a suffi-

cient nmnber of selected animals in corrals for experimental purposes. We know
from past experience of the Semidi Propagating Co. that the foxes will thrive when at

large, and then the expense that would be required for constmcting inclosures to ac-

commodate them is obffiated. Should our experiments prove satisfactory, however,

we will naturally increase our stock of this variety and proffide additional corrals.

Legislation.—Legislation covering the fur industiy' in Alaska is sadly lacking, and
it is hoped that laws will soon be passed that will remedy the present conditions.

The law now in force, the act approved April 21, 1910, being “An act to protect the

seal fisheries of Alaska, and for other purposes,” together with the various regulations

promulgated by virtue of this law, has had a beneficial effect; but with changed

conditions, demanding the hunting of fur-bearing animals for breeding purposes,

legislation should be enacted to extend the authority now given the Secretary of

Commerce. The act referred to gi’ants pennission to the Secretary of Commerce to

promulgate certain regulations, but in order to protect this industry' fully, a law

should be passed ghdng him power to regulate every phase of it, and especially as

regards the taking and shipping of live animals for breeding purposes. We think the

following points should be carefully considered when enacting new laws or regulations

governing the fur industry in Alaska:

Season for hilling.—We believe in a number of instances the open season proffided

in Department Circular No. 246, May 24, 1915, covers too long a period. No doubt

districts should be established, according to their varied climatic conditions, but

this should be done only after careful and intelligent field observ^ations and an actual

study of the condition of furs taken during the various months. Our recommendation
for an open season for foxes in this section, including Kodiak Island and aU terri-

tory that lies south of it, and also possibly the Alaska Peninsula, is from December 1

to Febmaiy 1, a period of two months. Fox skins in this section positively are not

at their prime before December 1, and if the open season extends beyond February

1 the hunting of foxes will most likely interfere with the breeding season. Further-

more, the fur has already commenced to decline by the latter date, and for this

reason alone the animals should not be hunted later.

Trap-pingfor breeding purposes.—The trapping of wild fur-bearing animals for breed-

ing purposes should be permitted in order that fur farms may be stocked, but this

practice should be regulated by the strictest measures. Undoubtedly this privilege

has been grossly abused, and we see in it, unless properly regulated, a means whereby

the wild foxes, particularly of Kodiak Island, are likely soon to be exterminated.

The method of trapping has also been anjdhing but humane, and this is an important

matter that should be given due consideration. In the promulgation of regulations

governing the taking of wild fur-bearing animals for breeding purposes we think the

following points should be considered:

Season for trapping breeding stock.—The trapping of foxes for breeding purposes

might safely be permitted from August 1 to December 1, and, of course, throughout

the open season. If trappers are permitted to take foxes earlier than August 1, how-

ever, there is going to be a great temptation to dig the pups from the burrows, and

this is a thing that should be absolutely prohibited. As a rule the foxes here whelp

I
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during the month of May, but as we know from experience, this might be as late as the

12th of June. The pups are usually about 2 months old before they leave the burrows,

so the reason for preventing trapping before August 1 is obvious.

Method of trapping breeding stock .—Our experience this year in purchasing foxes

which had been caught in steel traps convinces us that this means of capturing animals

for breeding purposes should be strictly prohibited. In almost every instance the

foxes brought to us have been so badly injured by broken legs and lacerated flesh

that a surgical operation has been necessary. In several instances the animals had

been in the traps so long—owing, no doubt, to the fact that the trapper had neg-

lected to go over his trap line for a number of days at a time—^that the flesh of the

injured legs had commenced to decompose before we could have the opportunity of

giving them proper attention. Aside from the cruelty in this practice, the vitality

of an animal that has undergone such suffering must have become greatly impaired,

a thing that should be avoided when the fox is to be depended upon for breeding pur-

poses. A person who constantly handles these animals soon becomes as attached to

them as he would to a pet dog; they show many signs of affection when kindly treated,

and such cruelty as has been exhibited to us naturally becomes repulsive.

Again, we are firmly of the belief that trapping for live foxes with steel traps is

most destructive to the species at large. While we have no positive evidence, we
are reasonably sure that many of the foxes caught in this manner during the past

season have died, or have been so maimed that they will ultimately die of their

injuries. In making it known that we were in the market for foxes for stocking our

ranch, we agreed to take only blacks; so this is the only variety, with the exception

of a few crosses, that was brought to us. Surely many reds and crosses must have

been caught, and if we can judge their condition when liberated by that of the foxes

we bought, they must have been in a sorry plight indeed. One native hunter who
brought us a single black fox told us that he had trapped no less than 24 reds and

crosses during the month of August, but had liberated them all; but from another

native we learned that at least 6 of these foxes were dead when found in the traps,

and that others were badly crippled when turned loose. Judging from the percentage

of black, red, and cross fox skins usually collected at Kodiak, and taking into con-

sideration the number of live black foxes brought to us this year, we think we are

safe in saying that at least 100 red and cross foxes were either killed or maimed by
reason of the trapping operations since the close of the last fur season. Our recom-

mendation is that regulations on this point should be very strict, and we beg to offer

the following suggestions:

1. Any regulation governing the method of trapping wild foxes for breeding pur-

poses should provide that no steel spring traps be used. We have repeatedly advised

the trappers that the jaws of their steel traps should be wrapped with cloth to pre-

vent so much injury, but to no avail
;
so we recommend that the use of steel traps in

this connection be absolutely abolished. A regulation covering this point should pro-

vide that only humane methods be used, and no traps that might kill or injure the

animals should be permitted except during the open fur season. We think that

some kind of a box trap, made either of wood or metal—such as is used, for instance,

by many of the blue-fox ranchers for capturing foxes liberated on islands—could be

effectively contrived so as to answer all purposes. It is probably true that fewer foxes

would be caught in this manner than with the use of steel traps, still the animals

would be in far better condition, and for that reason of more value. Then, again,

during the season recommended for the trapping of live foxes there are a great many
young animals not so cunning as the mature ones, and these could most likely be

caught as easily by one method as another.

2. Persons should not be permitted to trap for live foxes during the period from

August I to December I without first securing a license. In order to facilitate the
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process of securing such license, an an*angement might be made whereby same could

be issued by a deputy marshal. United States commissioner, or even a postmaster in

districts that are remote or where there is no fur warden or other representative of the

Department of Commerce. Such licenses should be numbered and should be issued

for a given number of traps. It is also suggested, in order that a fur warden in the

field might recognize or identify traps found, to have all traps tagged. It should

turther be provided that any person recehdng such license must make retruns. show-

ing the number and variety of animals caught, where and to whom disposed of; also,

that persons piuchasing live foxes caught in the wild must make returns stating from-

whom purchased and the number of the license under which caught.

3. n the fox ranchers, the tmppers, and fur dealers of Alaska are to be fully pro-

tected, then the exportation of breeding stock taken from the wild must be stopped,

especially to foreign coimtries. Only ranch-bred stock should be allowed to leave

the Territory and then only under permits issued to legitimate fox ranchers. The
privDege granted to certain parties in the past to ship wild foxes from Alaska has been

greatly abused, we think, and to the detiiment of the fur business in the Territory'.

Many of the foxes shipped out have been bought by Canadian speculators, who have

paid comparatively low prices, but who have used the animals to further the interests

of some of the companies that have been organized for excessive amounts. This

traflSc has been greatly remunerative to the Canadian fox-ranching interests; but very

little benefit has been derived for Alaska and, as a matter of fact, the furs produced

in Canada from this stock come into direct competition with Alaskan fiirs. We are

fibmly of the belief that, if the fur business of Alaska is to be fostered, the exportation

of breeding stock should be so regulated as to discourage it to a large extent.

Another matter of vital importance to the fox ranchers of Alaska is the lack of laws

that wUl permit those engaged in the business to acquire title to the islands along the

coast that are suited to the business. This lack, we believe, will greatly retard large-

scale ventures, for people will be unwilling to invest the amounts necessary to make
fox ranching an important industry unless they have assurance that their titles will

be secure. The system of leasing the islands for a short term of years is entirely

inadequate. It has already been shown that a considerable amount of capital is

required to establish a ranch, and this fact is going to make it necessary to raise money
through incorporation where the business is undertaken on a large scale. Without

full protection as to property rights, however, it will not be possible to get capital to

invest.

OTHER FOX FARMS IX KODIAK-AFOGXAK REGION.

The following information in regard to various fox-farming opera-

tions has been furnished the office:

Carlson & Smith, of Uyak, have a ranch at Uyak Bay, Kodiak
Island. In 1914 three corrals were built. The stock consists of black

and cross foxes.

Peter J. Petrovsky, of Uyak, has a ranch on Amok Island, I yak
Bay. In 1914 eight pairs of cross foxes, caught m the winter of

1913-14, were hberated on this island. There are also two pairs of

black foxes m corrals on this ranch, caught from wild stock in 1914.

Alex Friedoliu, of Aiognak, has a blue-fox ranch on Hog Island, a

small wooded island near Aiognak. The foxes are permitted to

run at large. This island was stocked with cross foxes by Johansen

& Christensen in 1S97, and a few years later some black foxes were

mtroduced. Shortly afterwards aU the .foxes on the island disap-
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peared. Tlie island was again stocked by Johansen 8c Christensen,

this time with blue foxes, and in 1904 Mr. Friedolin became the

owner.

Charles Petemon and Charles Eckstrom stocked Dry Island, situ-

ated between Kodiak and Afognak Islands, with black foxes in 1894.

About the year 1904, after a long period of experimenting with black

foxes with but indifferent success, aU the animals were killed off

and the island restocked with blue foxes. Since the introduction of

blue foxes considerable success has been attained, owing, most likely,

to the exceptional care and attention given the business. The foxes

have been allowed to run at large on the island, but have become

very tame, and in several instances litters have been found under the

ranch buildings. The quahty of the fur produced has been above

the average. A large stock of dried salmon has been prepared each

summer, to be used for winter feeding, and fresh fish such as cod,

hahbut, etc., have been fed whenever obtainable. In the early part

of 1915 Charles Eckstrom’s interests were transferred to Charles

Pa
j
Oman.

Ingwald Loe, of Afognak, established a fox ranch on Raspberry

Island in 1911 . It is understood that the work was limited in char-

acter, and in 1915 the entire stock was sold to the Kodiak Fox Farm.

It is said that Mr. Loe proposes to stock his ranch with black foxes

m the near future.

Charles Pajoman, of Afognak, stocked a ranch on Raspberry Island,

near the Loe ranch, in 1912. Twelve corrals were built and four

pairs of blue foxes were introduced the first year. The stock of blue

foxes was increased later and a few black foxes were also added.

Little or no success was had with the blue foxes, and in 1915 the stock

was sold to the Kodiak Fox Farm. It is imderstood that Mr. Pajo-

man proposes to continue work with the black foxes and to move his

corrals for breeding these animals to Dry Island.

Frank Lowell, of Kodiak, stocked Ugaiushak Island with three

female and two male blue foxes from North Semidi Island in 1915.

It is understood that the foxes were hberated but that an attempt

win be made to breed them in corrals.

John Tashwak, a native of Afognak, captured in 1914-15 a number
of foxes which he hberated on a smaU island in Marmot Bay, near

Afognak. He reports having a stock of 4 red, 9 cross, and 4 silver-

|gray foxes. No young were born in 1915.

E I. P. Chichenoff, of Kodiak, purchased a pair of foxes, one red and
[one cross, about January 1, 1915, and hberated them on a smaU
^island about 2 miles from Kodiak. The island is bare and contains

mnly a few acres. The only fresh-water supply is from rain which

[accumulates among the rocks.
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M. D. Snodgrass, of Kodiak, recently liberated on Kalsin Island,

about 12 miles from Kodiak, a number of cross foxes. This island

was formerly occupied as a blue-fox ranch.

Frank Peterson, Uyak, has a fox ranch on a small island near the

mouth of Ked Kiver. In 1911 ^Ir. Peterson turned loose one pair

of black foxes on the island. It is said that he has had a good

increase and that several animals have been sold for breeding stock.

In one instance he sold a pair of pups for about S600.

August Olson, Kodiak, has a fox ranch on Ugak Island, near the

entrance to Ugak Bay, Kodiak Island. This island was first stocked

by Ohver Smith in 1891. Black foxes were first placed on the island,

and about 3 years later a few pairs of blue foxes were added. As
appears to be always the case when black and blue foxes are placed

together, the blue foxes were soon exterminated. O. B. Anderson
came into possession of this island about 1901, and he operated it until

1912, when his interest was transferred to ^Ir. Olson. During the

period that Mr. Anderson owned the ranch there were probably 100

black fox skins taken, and as a rule the quahty of fur produced was
above the average.

Abraham Gregorioff, Uzinki, Kodiak post office, about 10 years

ago stocked a small wooded island, knovm locally as Abrams Island,

near the northern end of Spruce Island, with a few blue foxes. Owing
to the rocky shore fine of the island the natural supply of food is

hmited and the ranch has not been very productive. In 1898 Greg-

orioff also stocked Noonjak Island, another small island near Spruce

Island. The original stock consisted of one pair of blue foxes, and
probably a total of 40 in skins and five animals have been taken.

Albert Johnson, Uyak, stocked a ranch on Amook Island in 1912

with 6 pairs of blue foxes, all of which were placed in corrals. About
April 15, 1914, having had no increase from the foxes after two sea-

sons, ^Ir. Johnson abandoned the Amook Island ranch and liberated

all his foxes on Harvester Island, at the entrance to Uyak Bay.

Three weeks after this one of the females gave birth to a litter of

young.

In 1915 three natives of Uzinki put some stock on small islands

adjacent to Spruce Island, as follows:

Nick Michael placed 4 black foxes on a small island near Nelsons

Island.

John Katehiikoff placed 2 black and 4 cross foxes on a small island

known as Low Island.

Fred Squartsoff placed 1 pair of cross foxes on a small unnamed
island near Uzinki.
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EARLY FOX FARMING IN THIS REGION.

The following account of earlierfox-farming operations in the Kodiak-

Afognak region, included in Mr. Erskine’s report of the Kodiak Fox
Farm, is of so much interest that its publication seems desirable.

Remarks under this head will refer to a history of fox farming in the vicinity of

Kodiak and Afognak Islands. Information has been gathered from those old-time

residents in this section who have had to do with the fox ranches, and reference has

been made to the chapter touching this subject as contained in Bureau of Fisheries

document no. 797. While we believe the following information is fairly correct,

especially as regards essential points, still we must reserve the right to rectify any

inaccuracies that might occur. Consideration must be given the fact that the Semidi

Propagating Co. was probably the only concern that kept any kind of record regarding

fox-breeding operations, so we are of necessity forced to rely to a large extent upon

the memories of those now residing in Kodiak and who are familiar with the subject.

The earliest reliable record we have of fox farming in this vicinity was on Long

Island, the island now occupied by the Kodiak Fox Farm. This island was first

taken up by Capt. F. F. Feeney in 1880, and two pairs of black foxes were placed

on it, the animals having been secured from Knik, Cook Inlet. A few sheep and

some cattle were also introduced; a dwelling and several outbuildings were con-

structed, and farming in the way of raising garden truck and hay was done. During

the winter of 1881-82 the natives raided the island and killed off all the foxes, some

12 or 14, and no further attempt was made to raise foxes for some years. The island

was still maintained, however, as a stock ranch. In 1889 Capt. Feeney secured two

pairs of Kodiak black foxes with which he again stocked Long Island, and in 1895 he

sold the ranch, together with all stock, to the Semidi Propagating Co. for the sum of

$8,000. The stock at this time consisted of 8 black foxes, 45 head of cattle, and a

number of sheep. The number of fox skins produced from 1889 until the island was

sold is not known, but there could not have been many. The native hunters were

inclined to poach on the ranch and their raids kept the stock of foxes down to a mini-

mum. The operations on Long Island under the management of the Semidi Propa-

gating Co. will be taken up elsewhere in this report.

Fox farming to a limited extent was probably carried on by the Russians before the

American occupation, although reliable information on this matter is lacking. We
doubt if any intensive efforts were exerted along these lines; but it is possible some

black foxes were introduced from the Cook Inlet country and liberated on a few of

the islands in the vicinity of Kodiak. Reports to this effect are current, but if such

was the case, the animals were most Likely killed off many years ago, and probably

before the Americans took possession of the Territory.

Semidi Propagating Co.—

T

he Semidi Propagating Co., a corporation, was the

first large concern to undertake the raising of foxes in Alaska. Aside from their opera-

tions in Alaska, this concern purchased an island on the Maine coast and stocked it

with blue foxes. This venture, however, was not a success. Their chief efforts

were exerted in Alaska, and at different times they stocked North Semidi, South

Semidi, Ukamok (Cherikoff), Long, Whale, and Marmot Islands. We will take up
the operations on each of these islands as follows:

North Semidi Island.—This was the first attempt on the part of the Semidi Propa-

gating Co. to stock a fox ranch, and in 1885 some 8 or 10 pairs of blue foxes were liber-

ated on this island. Additional stock was placed on the island on several different

occasions, and in a very few years this ranch proved quite productive. In 1907 the

stock had become so reduced that no killing was done by the company for several years.
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although during that period probably 50 skins were taken by poachers. It is also

believed that poison was used by the trespassers, for evidence of this was found when
the island was visited last year. In 1914-15, 35 animals were taken, 26 skins, and 9

live foxes for breeding purposes.

South Semidi Island.—About 1886 or 1887 this island was first stocked. Three or

four pairs of blue foxes from North Semidi were introduced, and one black male fox was
also liberated as an experiment to ascertain if these two species would cross. Within

a few months, however, the black fox had exterminated all the blues on the island, so

this animal was finally hunted down and killed. South Senndi was again stocked

about the year 1891 ^vith about 18 pairs of blue foxes. Most of these came from North

Semidi, but we believe a few were also brought from one of the Pribilof Islands. The
original lot of foxes put on North Semidi came from the Pribilofs, and we believe the

company made several shipments of blue foxes from these islands to furnish stock for

their ranches. About 1896 black foxes again caused havoc among the blues. The
pre\dous year a small island adjacent to South Semidi was stocked with a few black

foxes taken from Long Island. These animals soon found a way to cross the narrow

strip of water separating the two islands, and they immediately started their depre-

dations on the foxes of South Semidi. This was discovered, however, before a great

deal of damage had been done, the black foxes were all hunted down and killed, and

the island eventually became a large producer of blue-fox skins.

Ukamok (Cherikoff) Island.—This island was first stocked about 1891, when 6

or 8 pairs of blue foxes from North Semidi were liberated here. Other stock was added
on several occasions, and probably some blue foxes were brought from the Pribilof

Islands. Ukamok eventually became the largest producer of blue-fox skins of any of

the islands stocked by the Semidi Propagating Co. This island is 15 miles long by
about 3 miles wide, and is so situated as regards ocean currents that a large quantity

of drift is deposited upon the beaches, thus insuring an ample supply of sea food.

From 1902 to 1913, both years inclusive, 866 blue-fox skins were taken from this island.

Probably no less than 100 paii’s of breeding animals were sold during that period, and
in 1914, 11 pairs of live foxes were taken to stock the ranch of the Kodiak Fox Farm.

This makes a total of 1,088 foxes taken during the 13 years accounted for, or an average

of 83 per year. Under present market conditions for blue-fox skins the results of

catches from this island would have shown a handsome profit to the owners; but it so

happened, during the years when the large catches of foxes were made, that the prices

were particularly low. For instance, in 1903, when 149 blue-fox skins were taken

from Ukamok, the average net price realized was only $8.70 per skin. Lender present

conditions these should have netted the Semidi Propagating Co. no less than $8,000,

instead of the small sum of $1,296.30.

Long Island.—This island was pm-chased from F. F. Feeney, as previously stated,

and the foxes on it at the time the Semidi Propagating Co. acquired title, 8 black foxes,

were put on a small island near South Semidi. (See remarks under South Semidi.)

Shortly after its purchase, Long Island was stocked with blue foxes, about 30 pairs

ha^'ing been taken off North Semidi for this purpose. Long Island became very pro-

ductive, and the quality of the fur was probably superior to that secured from any of

the other islands belonging to the Semidi Propagating Co. The largest number of

foxes killed during a single season from any of the islands was on Long Island in 1903,

when 209 blue-fox skins were taken. This was the year, however, when prices were

exceptionally low for all kinds of fur, so the result of the sale of these skins was quite a

disappointment to those interested.

Whale Island.—^This island was stocked about 1899 with blue foxes from Long

Island. The largest catch ever made on this island in a single season was in 1908, when
45 skins were taken. This is a large island, and its natiu-al conditions should have

made it an excellent one for raising foxes. Lmfortunately, however. Whale Island

is situated too close to a large native \illage, and is too large for one man to watch.



MINOR FUR-BEARING ANIMALS. 135

Undoubtedly this island was constantly'raided, and this fact probably accounts for

the small production of fur. The last time the company secured any skins from Whale

Island was about three years ago, when two hunters were sent from Kodiak with instruc-

tions to shoot or trap all the foxes possible. At this time only 3 pelts were obtained,

but the hunters reported finding no less than 13 carcasses of young foxes in steel traps.

Thecompany did not use steel traps, so those discovered must have been setby poachers.

Also, the fact that the traps were put out in a season when young foxes would be caught

is conclusive evidence that an attempt was being made to secure live animals for breed-

ing stock, for the furs taken at this time of year would have been worthless.

Marmot Island.—We have no information that blue foxes were ever placed on this

island; but at some time during the period of operations of the Semidi Propagating Co.

black foxes were introduced. The venture, however, was not a success, and Marmot
Island was abandoned by the company some years ago.

While the Semidi Propagating Co. has been an important factor in the development

of fur farming in Alaska, to the extent that their experience has been of value to others

who have attempted this business, still their operations from the standpoint of an

investor have not been a success. Little was known of the best methods to follow

when this company first undertook the raising of foxes, and naturally many mistakes

were made. The prices of blue-fox skins during the years of their greatest production

were but a small fraction of their present values, so returns, even in the best seasons,

were small. Operating costs were also very high; much expensive food, such as corn

meal, was fed, and several of the islands being situated so far from the base of supplies

made the cost of transportation quite excessive. The only islands upon which the

company now have foxes are Ukamok, North Semidi, and South Semidi, and the num-
bers have been so reduced on these that it will be several years before any quantity

of furs can be taken.

Of a number of cattle which the Semidi Propagating Co. introduced on several of

their islands, some are still to be found on Whale and Ukamok Islands.

Following we give a list, by years, of the blue-fox skins produced by the various

islands operated by this company from 1890 to 1914, both years inclusive. We are

unable to give the figures from each ranch separately, but the list includes all fox

skins taken from the islands mentioned above, with the exception, of course, of

Marmot Island;

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

Number.

73 1900.

Number.

300 1909

Number.

145

60 1901 373 1910 15

92 1902 357 1911 ....... None.

119 1903 714 1912 3

115 1904 401 1913. 85

158 1905- 441
1914 ( 73

166 1906- - 261 i «31

165 1907 310

327 1908 _ 74 Total 5. 101

243

o Live foxes.

In addition to the above there were at least 200 pairs of live foxes sold for breeding

stock, so the total number of animals taken from these islands is not less than 5,501.

FOX FARMS IN THE COPPER RIVER DISTRICT.

The Bureau has obtained a record of a considerable number of

1

persons who are interested in the fox business in this region. It is

’ apparent that in many cases the operations are carried on not pri-
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marily for the purpose of breeding and rearing foxes but rather for

the purpose of trafficking in foxes.

Among those who are really interested in the breeding and rearing

of foxes are the following:

1. The Alaska Fur & Silver Fox Co., with headquarters at Seattle,

Wash., has operated a fox farm at Dry Creek since June, 1910. Not-

withstanding the fact that the company had men in charge of their

farm who were well qualified to handle stock and were interested in

their work, but little success attended their efforts to breed foxes in

1915, only one litter of pups being raised. It is reported that the

company intends to start another farm near South Bend, Wash.
2. C. L. Hoyt, of Gulkana, has a fox farm at that place. While

Mr. Hoyt has studied the matter seriously and has endeavored to

employ improved methods in his operations, the results obtained

have been far from successful. It is estimated that he has spent

approximately $10,000 in building suitable corrals.

3. Mrs. Nellie Yager has started a fox farm at Sourdough. Three

wire pens, 25 feet by 25 feet by 10 feet, with covered wire tops,

were built in October, 1915. Her start is being made with two

pairs of silver foxes obtained by purchase.

It is understood that the Copper River Valley produces excellent

furs and that the section is a favorite one among fur buyers.

FOX FARMS ON THE TANANA RIVER.

Fox farming is practiced to some extent along the Tanana River.

The operations of George L. Morrison, Hot Springs; Sam Brown,

Hot Springs; and the Vachon farm, Tolovana, are noted. Mr. Mor-

rison has gone into the business on a comparatively large scale and has

attained a considerable degree of success in the matter of breeding.

He has probably one of the best equipped farms in Alaska and his

investment is large. The Brown farm appears to have been, from the

report received, of a rather improvised character. Details in regard

to the Vachon farm are not at hand.

FOX FARMS ON THE YUKON RIVER.

A number of operators were reported from along the Yukon, includ-

ing George Rouse and Fred Stock, Tanana; Alfred’s farm, E. B. Clark,

and Williams & Brown, at Ruby; D. W. Lewis, Yukokakat; A. Nol-

ler and A. J. Stockman, Louden; J. W. Evans, Koyukuk; Los Feger,

Nulato; Shepherd &> Edwards, Old Hamilton.

Roy L. Edng and Ernest King have a fox farm on the Koyukuk
River, a tributary of the Yukon, at a point 20 miles above Betties.

Their farm has been located there since 1914, and in April, 1916,

the stock consisted 1 1 cross foxes and 5 silver foxes.
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At Rampart there is a fox farm which was established in 1913.

This farm is owned by Clem Anderson, and the results which he

obtained from a very medium grade of foxes are worth noting. In

the year 1914 a pair of cross foxes produced a litter of 3 crosses, 1

silver, and 2 reds. From the same pair in 1915 he obtained 5 crosses

and 3 reds. Another pair of crosses in their first litter in 1915 pro-

duced 5 crosses and 1 black. Also in 1915 he obtained from a pair

of red foxes a litter of 6 red foxes and 1 silver. His foxes are very

tame and he feeds them on a diet of fish and rabbits. His farm is

located on a high, dry bank of the Yukon and has cost him about

$5,000.

MISCELLANEOUS FUR FARMING.

Fox farming is carried on to some extent on the islands westward

of the Kodiak-Afognak group, though the Bureau does not have

complete information in regard to individual operations. The
Department of Agriculture has jurisdiction over matters pertaining

to the propagation of fur-bearing animals within the Aleutian Islands

Reservation and is endeavoring to assist the natives in work of this

kind.

Andrew Grosvold, of Sand Point, Alaska, has been interested in

blue foxes for a number of years. He states that he has placed foxes

on Caton, Sarana, and Omla Islands, of the Sannak group; Chema-
bura and Big Goose Islands, of the Sandman Reefs; and Andronica,

Bird, and Chernabura Islands, of the Shumagin group. Mr. Grosvold

also has a lease from the Department of Commerce for the use of

Little Koniuji Island, Shumagin group, for fur-farming purposes.

J. C. Smith, of Sand Point, Alaska, has a similar lease for Simeonof

'Island. It is understood that 10 pairs of blue foxes were placed on

Simeonof Island in 1895; that no trapping was done until in 1901,

when 50 skins were taken, 125 in 1902, 80 in 1903, 34 in 1904, 62 in

1906, 46 in 1908, 34 in 1910, 14 in 1911, 10 in 1912, and 12 in 1914.

Joseph Voelkl and Ben Waiczunas, Eighteen Mile Post, Haines,

reported having a stock of 1 black, 16 cross, and 2 red foxes, and 9

minks.

Thomas Steffensen and Wm. V. Perry, of Eureka, reported a stock

of 4 foxes and 11 minks.

John Fanning, of WrangeU, reported a stock of 3 martens and 3

minks.

L. G. Michael, of Frankhn, had in his possession a number of foxes

in 1915. One litter was born in that year.

Alex. A. Seahohn, of Hot Springs, reported a stock of 6 cross foxes

and 4 martens.

Isaac Fisher, of Anvik, reported a stock of 6 foxes.
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CONDITIONS IN THE BRISTOL BAY REGION.

Observations made by Warden Brown, who was stationed in the

Bristol Bay region during the winter of 1915-16, and reported by him
in February, 1916, gives considerable information m regard to con-

ditions there.

Fur generally was as fine as trappers have taken in years, its high

quahty being due likely to the long-continued steady cold of the

winter.

. It was estimated that the region would produce this season as com-
pared with the preceding season three times as many fox skins.

Fox pelts were the only ones which showed an increase in price at

the trading stations. The preceding winter traders paid from $3.50

to $5 per skin; this winter from $6 to $10, payment being made in

trade.

Not many mink, land otter, ermine, or lynx were being caught,

owing largely to the low prices for these pelts. Mink and lynx were

scarce, while ermine were plentiful in places. Few wolverine skins

were being offered to traders.

Land-otter skins were bringing but $5 each, paid either in trade or

cash. Two years before the same traders were paying $20 each for

the pelts of these animals. Muik skins were bringing at traders' stores

75 cents to $1.25. Two years ago tradem paid from $3 to $4.50 for

mink skins. Muskrat skins were bringing but 10 cents each, but

these skins do not begin entering the trading stations imtil the spring

break-up. Ermine skins were bringing 50 cents each, about the

usual price. Lynx skins were bringing but $5 each at trading sta-

tions. Two years before traders paid $22.50 for them.

Good wolverine skins were bringing from $12 to $14. The Esldmos *

use these sldns generouslym trimming their clothing, and the demand
thus created prevents wolverine skins from leaving this region.

Owing to a similar local demand for wolf skins, the pelts of these

animals were bringing from $15 to $20 each. The wolf, however, has

been practically exterminated m this region.

SHIPMENT OF FURS FROM ALASKA.

A regulation of the department requires that aU shipments of furs

from Alaska shall be reported to the Bureau of Fisheries. The value

of these reports Ues chieflym furnishing information as to the quantity

of furs shipped from the Territory. The Bureau provides two fonns

for use by the shippers in making the reports. One form is for ship-

ments made by mail, and each shipment of this character must be

certified by the postmaster at the office from which it is made. The
other form is for use in reporting shipments made otherwise than by
mail, i. e., by freight, express, personal baggage, etc. A large por-

tion of the furs shipped from Alaska is sent by mail.
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The following table shows the number of pelts shipped from

Alaska of the various kinds of fur-bearing animals in the years end-

ing November 15, 1913, November 15, 1914, and November 15, 1915,

respectively. The table does not show shipments made from the

Pribilof Islands, information concerning which is given elsewhere in

this report. The Bureau is imder obligation to the collector of cus-

toms at Juneau for assistance in checking its statistics with the records

of his office.

Minor Furs Shipped from Alaska in 1913, 1914, and 1915.

Species.

Year ended Nov. 15, 1913. Year ended Nov. 15, 1914. Year ended Nov. 15, 1915.

Num-
ber of

pelts.

Aver-
age

value.

Total
value.

Num-
ber of

pelts.

Aver-
age

value. &

Total.
value.

Num-
ber of

pelts.

Aver-
age

value.

Total
value.

Bear:
Black 1,363 $12. 57 $17, 132.91 663 $12. 57 $8,333.91 739 $7. 50 $5,542.50
Brown 38 9.00 342.00 32 9.00 288.00 20 7.50 150.00
Glacier 111 22. 50 2, 497. 50 3 22. 50 67. 50 3 50. 00 150.00
Grizzly 12 40.00 480.00 20 20.00 400.00
Polar.. 72 40.00 2, 880. 00 104 40.00 4 160 00

Beaver 25 10.00 250. 00 10 10. 00 100.00 c 70 10.00 700.00
Ermine 6, 559 .96 6, 296. 64 6,873 .96 6,598.08 3,538 .60 2, 122. 80
Fox:
Black 24 253.00 6,072.00 13 253.00 3,289.00 8 400.00 3,200.00
Blue 892 46.59 41,558.28 239 46. 59 11,135. 01 382 50.00 19, 100. 00
Cross 768 14. 24 10,936.32 1,380 14. 24 19,651.20 1,360 12.00 16,320.00
Red 10, 820 9.80 106,036.00 14,967 9.80 146,676.60 11, 770 8.00 94,160.00
Silver gray 132 147. 30 19,443. 60 153 147. 30 22,536.90 187 150. 00 28,050.00
White 3,756 12.93 48,565. 08 6,530 12. 93 84, 432.90 5,967 13.00 77,571.00

Hare, Arctic 49 .40 19. 60 1,263 .40 505. 20 51 .10 5. 10
Lynx 4,772 12.35 58,934.20 6,930 12. 35 85,585.50 9,374 8.00 74,922.00
Marten 9,682 7. 56 73,195.92 6,497 7. 56 49, 117. 32 3,028 6.00 18,168.00
Mink 47,062 4. 46 209,896.52 35,623 4. 46 158, 878.58 23,073 2.00 46,146.00
Muskrat 163,616 .33 53,993. 28 101,202 .33 33,396. 66 32,933 .15 4,939.95
otter:
Land 1,300 10. 70 13,910.00 1,008 10. 70 10,785. 60 980 8.00 7,840.00
Sea 1 200.00 200.00

Reindeer 5 1.00 5.00
Seal, hair 1,458 1.17 1, 705. 86 1,742 1. 17 2 038. 14
Squirrel 34 .08 2. 72 662 .08 52.96 167 .05 8.35
Wolf 163 7.00 1,141.00 44 7.00 308. 00 51 4.00 204.00
Wolverine 242 11.44 2,768. 48 136 11.44 1,555.84 119 7.00 833.00

Total 678,062.91 1 649,692.90 400, 532. 70

« Neither the fur-seal skias nor the fox skins from the Pribilof Islands are included.
b Assuming same average values as for year preceding,
c Confiscated pelts.

MISCELLANEOUS NOTES.

The following brief notes in regard to various fur bearers are deemed
worthy of record

:

Beaver .—Warden Townsend, with headquarters at Fairbanks, re-

ported that from observations made by him in the summer of 1915

beavers were largely on the increase. Warden Gray, reporting on
conditions in southeast Alaska, states that in no other year has the

increase of these animals been so apparent.

Fisher .—Definite records that this animal occurs in Alaska are lack-

ing, but a number have been taken just over the eastern boundary.
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Land otter .

—

These aniinals are believed to be holding their own
everywhere in southeast Alaska. Their habits are such that the

trapping of them is attended with difficulty.

Lynx .

—

large increase in the numbers of these animals is reported

from the interior of Alaska.

Marmot .

—

Warden Gray reports these animals abundant along the

mainland in the region of Wrangell and suggests that some economic

use might be found for their pelts.

Marten .

—

In connection with his fox farming, J. W. Evans, Koyu-
kuk, has also experimented with martens, a pair of which were raised

in captivity. It is reported that the pair are the offspring of captive

parents.

More of these animals were taken in the region about Wrangell in

the winter of 1915-16 than usual, and trappers reported the signs of

these animals to be more common than for several yearn previous.

Sea otter .—Very Uttle information has reached the Bureau indi-

cating that the sea otter has undergone any appreciable increase in

numbers as the result of the present absolute suspension of legal

killings. It is reported that two were seen near Forrester Island and

one near Warren Island, southeast Alaska, in 1915.

LEASING OF ISLANDS.

No additional islands were leased by the department for the pur-

pose of propagating foxes and other fur-bearing animals. The leases

executed in 1914 remained in force, the islands under lease being as

follows

:

Island. Lessee.

Carlson (Grafton) Moose Bay Fur & Trading Co., Tacoma, Wash.

Middleton Joseph Ibach, Valdez, Alaska, vice Tim Marcum.
Simeonof J. C. Smith, Sand Point, Alaska.

Little Koniuji A. Grosvold, Sand Point, Alaska.
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REPORT
OP THE

COMMISSIONER OF FISHERIES.

Department of Commerce,
Bureau of Fisheries,

Washington, October 9, 1916.*

Sir : There is submitted herewith a report giving an outline of the
operations of the Bureau of Fisheries during the fiscal year ended
June 30, 1916.

GENERAL REVIEW.

On February 9, 1916, the Bureau of Fisheries celebrated the forty-

fifth anniversary of its establishment as a commission with purely
investigatory functions. Public exercises were held in the auditorium
of the National Museum, and the occasion was largely devoted to the
dedication of a bronze memorial tablet to Spencer Fullerton Baird,
the founder and first commissioner of the Bureau. The tablet was
provided by the private subscriptions of persons now in the Bureau
who were there under Prof. Baird; by persons who were officially

associated with Prof. Baird in the fishery work but who are no longer
connected with it; by a few who, while never in the regular fishery

service, were closely connected with it in the days when Prof. Baird
was Assistant Secretary and later Secretary of the Smithsonian
Institution apd Director of the National Museum as well as Commis-
sioner of Fisheries; and by some persons who, in later years, have
been officially engaged in some of the varied operations to which
Prof. Baird gave impetus. The memorial contained a medallion
portrait and the following inscription:

SPENCER FULLERTON BAIRD

1823-1887

Founder and Organizer of the United States Bureau of
Fisheries

Commissioner of Fisheries 1871-1887

He devoted his life to the public service and through the applica-

tion of science to fish culture and the fisheries gave his country world-
wide distinction

His coworkers and followers in this field dedicate this tablet on
the anniversary of the establishment of the Federal fishery service

February 9, 1916

5
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The meeting was presided over by the Commissioner of Fisheries;

an address on ‘
‘ Personal Reminiscences ’’ was delivered by Dr. William

H. Dali, author of a notable life of Prof. Baird; Prof. Ed^vin Linton, a
special investigator for the Bureau under Prof. Baird and subsequent
commissioners, spoke on ‘

‘ The Man of Science and the Pubhc : An Ap-
preciation of Spencer Fullerton Baird,” and presented the memorial
tablet to the Department of Commerce on behalf of the donors; Vinal
N. Edwards, the senior employee of the Bureau, who had been asso-

ciated with Prof. Baird at Woods Hole since the very inception of the
service, unveded the tablet; and Hon. Edwin F. Sweet, Assistant Secre-
tary of Commerce, in an able address, accepted the tablet on behalf
of the Department. The tablet was subsequently set in a conspicuous
place in the wall of the building of the Bureau of Fisheries.

The Bureau long ago passed the critical period of its existence
and became one of the great Federal instrumentahties for public good.
During the last year its already highly varied functions, to which
Congress has added from time to time, have been extended: new
achievements of permanent importance in behalf of the fisheries, fisher-

men, and fish consumers are to be recorded; increased appreciation
by the general public of the value of the work is to be noted; and
plans for still further usefulness have been perfected.

The executive staff at headquarters at the beghming of the fiscal

year consisted of H. F. Moore, Deputy Commissioner; Irving H.
Dunlap, assistant in charge of office; Robert S. Johnson, assistant in

charge of fish culture; Robert E. Coker, assistant in charge of inquiry
respecting food fishes and the fishing grounds; Alvin B. Alexander,
assistant in charge of statistics and methods of the fisheries; and
Ward T. Bower, chief agent of the Alaska service. The Bureau
suffered a severe loss by the death, on March 17, 1916, of Mr. Johnson,
who had been chief of the fish-cultural work since 1909 and an efficient

and loyal employee in that branch of the service since 1881. He was
succeeded by Henry O’Malley, who has been an employee in the
division of fish culture since 1897 and field superintendent in charge of

Pacific-coast operations since 1913. No other change among the
administrative staff occurred during the year. To the foregoing

officers, to superintendents and directors of stations and laboratories,

to the captains of vessels, and cars,.to the agents in charge of remote
seal islands, and to the great body of subordinates of all capacities on
land and sea through whom the real work of the Bureau is accom-
phshed the Commissioner desires to express thanks and commenda-
tion for arduous duties faithfully performed, which made the fiscal

year 1916 the most noteworthy in the history of the Federal fishery

service.

THE PROPAGATION AND DISTRIBUTION OF FOOD FISHES.

GENERAL EXTENT AND LMPORTANCE.

Continued progress has been made in fish culture, and the fiscal year
1916 was in general the most successful in the Bureau’s histor}". The
distribution of fish and fish eggs shows an increase of 558,504,762 over

the preceding year and reached the enormous total of 4,847,262,566.

Large increases over the previous year were effected in the propagation
of some species, while with others less success was attained. MTiat is
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regarded as the most substantial gain, however, is the increase,

amounting to 47 per cent, in the number of fingerlings produced and
distributed. The policy of rearing larger numbers of young fish to

advanced sizes was inaugurated a few years ago' and has since been
assiduously followed in various fields, to the gratification of those most
familiar with fish-cultural methods and needs.

The following table shows by species the number of fish and fish

eggs distributed during the fiscal year 1916 from the various stations

of the Bureau:

Summary, by Species, of the Distribution op Fish and Eggs During the Fiscal
Year Ended June 30, 1916.

Species. Eggs. Fry.

Finger-
lings,

yearlings,
Total.

and adults.

Catfish
Carp
Buffalofish
Shad
Alewife
Whitefish
Lake herring
Silver salmon
Chinook salmon
Blueback salmon...
Humpback salmon.
Dog salmon
Steelhead trout
Rainbow trout
Atlantic salmon
Landlocked salmon
Scotch sea trout
Blackspotted trout.
Loch Leven trout .

.

1
,
097,000

74
, 180,000

198, 500
20

, 622, 340
3 , 000,000

i,'679,'6o6'‘

1
,
489,900

486,000

1 , 427,000

77, 644,545
200,000

316
, 975, 000

76
,
000,000

8
, 684, 334

57 , 250, 714
57

, 964,920
19

, 179, 124
21 , 500,944

870,600
243, 800

1
,
709,815
357,968

1
, 370,310

Lake trout
Brook trout
Grayling
Smelt
Mackerel
Butterfish
Crappie
Rock bass
Small mouth black bass.
Largemouth black bass.
Sunfish
Pike and pickerel
Pike perch
Yellow perch
Striped Dass
Whire perch
White bass
Cod
Pollock
Haddock
Flatfish
Lobster

7,
326,054
635,000

3
,
500,000

36, 000,000

222
, 160,000

27 , 500,000

25
, 000,000

36
,
414,323

5
, 057,650

1
, 868,000

15
,
000,000

1
,
940,000
392,000

762
,
710

471, 300
33,000

214
, 533, 280

195, 491,000
10

. 071.000
97. 350.000

318
. 681.000

1
.
107

. 460. 000
22 , 170, 000

1
.
532

. 947.000
128

. 700.000

2
, 545,777

4, 336,832
563,815

1
, 469,507

22
, 982, 655

32
, 442, 748

3 , 144, 584
1,000,000
3

,
811,058

2,
831,747

105,777
509

2 , 481,228
105,500
278, 100

7, 576, 817

3, 122 ,
3.32

165, 149

65, 169
1 , 357, 768
1
, 635,881

43, 436
3,460

183,111

4,950

3,525

2
, 545, 777

4
, 336,832
563,815

78
, 741,545
200,000

391
. 155.000

76 . 000

.

000
10

, 352,341
100

, 855,709
93

, 407, 668
22

, 323,708
22

, 500,944
5 , 760, 658
4 , 565, 447
1 , 709,815

949, 745
509

5
,
278, 538

. 105, 500
44

, 018, 477
13

, 269, 467
5 . 368.000

51
. 000

.

000
1 . 946.000
392,000

3 , 122, 332
165, 149
827, 879

1 , 829,068
1, 668,881

43, 436
436

, 696, 740
223,

174
, 111

10
. 071.000

122
. 350.000

4,950
318

. 681. 000
1
.
107

.
460. 000

22
. 170. 000

1. 532. 947.000
128

, 703, 525

Total. 425^ 700, 794 4
,
329

, 300,337 92, 261,435 4
,
847

, 262,566

Food and game fishes were distributed in every State and Territory
in the Union. The marine, Great Lakes, and anadromous species of
the eastern and western coasts were practically aU liberated in the
waters from which the eggs were collected, and the trouts, basses,
sunfishes, and other species of the interior were either consigned to
inland public waters or contributed as brood stock to privately owned
ponds. More than 10,000 individual applications for fish were
received, and about the same number was acted on by the consign-
ment of suitable species.
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The distribution of the output of the hatcheries at the most suitable
ages and in the most economical and effective manner is a highly
important branch of fish culture. The regular field equipment and
staff provided for this purpose are supplemented by the detail of

station employees and the use of public and private carriers, and
throughout the year a large part of the fish-cultural personnel was con-
stantly engaged in making deliveries of fish to applicants. The six

railway cars specially equipped for the safe transportation of live fish

of aU ages were in active service at aU seasons. They were hauled
149,781 miles, and, in addition, the detached messengers traveled

615,721 miles, carrying their loads of living freight. The increase in
the mileage over 1915 was about 25 per cent. The policy of the
various railroads differs m the matter of the treatment of fish cars
and messengers. Some lines charge fuU rates for cars with their

crews and messengers with their cans, some give substantial reduc-
tions from regular fares, and some accord free passage and hauling.
In 1916 about 10J per cent of the travel by cars and 19 per cent of the
travel by messengers were furnished gratis.

The first all-steel transportation car, authorized by Congress in

the appropriation act for 1915, has been completed and placed in

commission. An appropriation of 840,000 for two additional cars

of the same type has been made, but the increase in the cost of labor
and materials renders it impossible to secure fuUy equipped cars
within the limits of the sum provided. At the coming session Congress
will be asked to appropriate the additional amount required.

The unit cost of fish-cultural operations continues to decrease and
in 1916 was reduced to 8117.86 per million fish produced and planted.
This is to be compared with 8131.65 in 1915, 8146.36 in 1910, and
8239 in 1905.

HATCHERIES OPERATED.

The hatcheries fall naturally into five categories, and their output
in 1916 may be classified and summarized as follows:

Marine species of the Atlantic coast 3, 112, 299, 525
Migratory species of the Atlantic coast « 442, 472, 788
Fishes of the Great Lakes 947, 870, 217
Migratory fishes of the Pacific coast 248, 975, 220
Fishes of the interior waters 95, 644, 816

Total 4,847,262,566

The only new permanent hatchery opened in 1916 was the one at
Saratoga, Wyo., which has begun operations under favorable auspices
and gives promise of great usefuhiess. This station and the one at
Orangeburg, S. C., were not given the full amount of money necessary
for entire completion, and Congress wiU, therefore, be asked to provide
the additional sums required.

Under the general authority to establish field stations, operations
have been so successful on the Quinault Kiver in Washington and the
Klamath Kiver in California that the construction of permanent
hatcheries in these localities is warranted.

There follows a list of the hatcheries maintained in 1916, with
auxiliary and field stations thereunder, the period of operation, and
the species handled. The principal stations, arranged in alphabetical

a Includes humpback salmon planted in Maine waters.
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order, have a permanent personnel provided by law or are operated
more or less independently, although the subsidiary establishments

in some cases are fully equipped and quite as important as the head
stations to which they are attached for convenience of administration.

Some shifting of auxiliary points of operation occurs each year, and,
as promising collecting locations are found, the field is expanded to

sucn extent as the available appropriations will allow. There has
been no increase in such funds for several years past, hence the exten-
sion of work has not been all that was desired or all that the needs of

the various fields demand, and new work has been made possible only
as the cost of production has decreased by reason of the greater

experience and efficiency of the personnel.

Fish-Cultural Stations Operated During the Fiscal Year 1916.

Designation. Period of operation. Species handled.

Afognak, Alaska
Uganik Bay, Alaska
Seal Harbor, Alaska.

Baird, Cal

Entire year. .

.

June-October.
do

Entire year. .

.

Battle Creek, Cal.
Hombrook, Cal .

.

Mill Creek, Cal . .

.

Baker Lake, Wash. .

.

Birdsview, Wash

December-April
October-May . .

.

December-April
Entire year

do

Brinnon, Wash. .

.

Darrington, Wash.

Day Creek, Wash.
Duckabush, Wash,

October-June. .

.

Oetober-April...

September-June.
do

Illabott Creek, Wash.
Quilcene, Wash

•do.

.do.

Sultan, Wash

Battery, Md
Boothbay Harbor, Me.

Portland, Me
Bozeman, Mont

do

April-May
Entire year
July-October; May-June
Entire year

O’Dell Creek, Mont
Meadow Creek, Mont
Yellowstone, Wyo

Clear Creek, Wyo
Columbine Creek, Wyo.
Cub Creek, Wyo
Lake Camp, Wyo

Bryans Point, Md
Cape Vincent, N. Y

March-May

.

do
July-June...

do
do...
do
do

March-May.
Entire year.

Amherst Island, N. Y
Charity Shoals, N. Y
Horseshoe Island, N. Y
Ogdensburg, N. Y
Old Forge, N. Y
Pigeon Island, N. Y
Pope Mills, N. Y
Sodus Point, N. Y
Stony Island, N. Y
Three Mile Bay, N. Y

Central Station, Washington,
D. C.

October-November.

.

do
do

April-May
November
October-November. .

.

April
N0vember-December

.

November.
N0vember-December

,

Entire year

Blueback and humpback salmons.
Blueback salmon.

Do.
Brook and rainbow trouts and chinook
salmon.

Chinook salmon.
Chinook and silver salmons.
Chinook salmon.
Blueback and silver salmons.
Blueback, chinook, humpback, and silver

salmons; blackspotted and steelhead
trouts.

Dog and silver salmons and steelhead
trout.

Chinook, dog, humpback, and silver sal-

mons.
Humpback and silver salmons.
Chinook, dog, hiunpback, and silver sal-

mons, and steelhead trout.
Chinook, humpback, and silver salmons.
Chinook, dog, humpback, and silver sal-

mons.
Chinook, humpback, and silver salmons,
and steelhead trout.

Shad, white perch, and yellow perch.
Cod, flatfish, pollock, and lobster.

Lobster.
Blackspotted, brook, rainbow, and steel-

head trouts, and grayling.
Grayling.
Grayling and rainbow trout.
Blackspotted trout.

Do.
Do.
Do.
Do.

Shad and yellow perch.
Brook, lake, and rainbow trouts; lake her-

ring; landlock^ed salmon; pike perch;
yellow perch; and whiteflsh.

Lake trout.
Lake trout and whiteflsh.
Lake trout.
Pike perch.
Whiteflsh.
Lake trout.
Pike perch.
Lake herring.
Lake trout.
Lake herring and whiteflsh.
Shad, pike perch, and yellow perch.

Clackamas, Oreg .do.

Applegate, Oreg. April-June.

Big White Salmon, Wash.

.

Little White Salmon, Wash
Rogue River, Oreg

October-May.
do

Entire year.

.

Upper Clackamas, Oreg,
Willamette, Oreg

do
July-June.

Chinook salmon, and brook, rainbow, and
steelhead trouts.

Chinook and silver salmons, and rainbow
and steelhead trouts.

Chinook salmon.
Do.

Blackspotted and steelhead trouts and
Chinook and silver salmons.

Chinook salmon and steelhead trout.
Shad.
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Fish-Cultural Stations Operated During the Fiscal Year 1916—Continued.

Designation. Period of opieration. Spiecies handled.

Cold Springs, Ga Black bass, catfish, sunfish, and war-

Milltown, Ga April-June
mouth bass.

Black bass.
Craig Brook, Me Entire year Atlantic salmon, brook and Scotch sea

trouts, and humpback salmon.
Atlantic salmon.

Duluth, Minn Brook, lake, and steelhead trouts, pike
perch, and whitefish.

L^e trout.Grand Marais, Minn
Edenton, N. C Black bass, rock bass, shad, sunfish, and

Weldon, N. C April-Mav
white perch.

Striped bass.
Erwin, Term Entire year Brook and rainbow trouts, large and

small mouth black basses, rock bass,
carp, and sunfish.

Cod, flatfish, haddock, pollock, mackerel,
and lobster.

Brook and lake trouts, humpback and
landlocked salmons, and smelt.

Landlocked salmon.

Gloucester, Mass do

Green Lake, Me do

Grand Lake Stream, Me do
Homer, Minn 1 do Black bass, bufialofish, carp, catfish,

crappie, pike, pike perch, rock bass,
sunfish, and yellow perch.

Black bass, buflfalofish, carp, catfish,

crappie, pike, pike perch, simfish,
yellow perch, and brook and rainbow
trouts.

Blackspotted, brook, lake, and rainbow
trouts.

Rainbow trout.

La Crosse, Wis do

Lead^dlle, Colo

Antero Reservoir, Colo
Cheesman Lake, Colo . . -do....” Do.
Edith Lake, Colo i Brook trout.
Engelhrechts Lake, Colo do Do.
Hosselkus Lake, Colo do Do.
Kelleys Lake, Colo do Do.
Musgrove Lake, Colo do Do.
Smiths Ponds, Colo do Do.
Northfield Lake, Colo - Do.
Turquoise Lake, Colo do Do.
Woodland Park, Colo do Do.

Louis^ille, Ky Entire vear Large and small mouth black basses, rock
bass, sunfish, and rainbow trout.

Laree and small mouth black basses, cat-Mammoth Spring, Ark do

Friars Point, Miss July-December
fish, rock bass, and sunfish.

Black bass, bufialofish, carp, catfish,

crappie, and srmfish.
Brook and rainbow trouts, pike perch,
rock bass, and sunfish.

Black bass, bufialofish, carp, catfish, crap-
pie, pike, sunfish, white bass, and
yellow perch.

Black bass, carp, catfish, bufialofish,
crappie, pike, sunfish, and yellow perch.

Brook and rainbow trouts, catfish, and

Manchester, Iowa Entire year

Bellevue, Iowa August-December

North McGregor, Iowa do

Nashua, N, H Entire year

Neosho, Mo do
smallmouth black bass.

Black bass, catfish, crappie, rainbow trout,
rock bass, smallmouth black bass, sim-
fish, and yellow perch.

Brook, lake, and rainbow trouts, grayling,
and smallmouth black bass.

MTiitefish.

Northville, Mich do

Alden, Mich November
Alpena, Mich April-May Lake trout and whitefish.
Antrim Citv, Mich November M*hitefish.
Bay City, klich .^ril Pike perch.

MTiitefish.Bay Port, Mich 0vember
Belle Isle, Mich October-November Do. '

Charity Island, Mich do Do.
Charlevoix, Mich April, May, December

Octooer-November
Lake trout and whitefish.

Detour, Mich Lake trout.
Detroit, Mich April, May, December

October-November
Pike perch and whitefish.
Lake trout.Fairport, Mich . . .

Frankfort, Mich do Do.
Grassy Island, Mich do Lake trout and whitefish.
Isle Royal, Mich do Do.
Kftwannaw Point, Mich- do Lake trout.
Manistique, Mich do Do.
Marquett^ Mich do Lake trout and lake herring.

Pike perch and whitefish.
Lake trout.

Monroe, Mich April and November
Munising, Mich October-November
Mimoscong, Mich April Pike perch.

MTiitefish.Naubinway, Mich November-December
Ontonagon, Mich October-November Lake trout.
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Fish-Cultural Stations Operated During the Fiscal Year 1916—Continued.

Designation. Period of operation. Species handled.

Northville, Mich—Continued.
St. James, Mich
Sault Ste. Marie, Mich
Jacobsville, Mich

Orangeburg, S. C
Put in Bay, Ohio

Kellys Island, Ohio.
Middle Bass, Ohio
North Bass, Ohio
Port Clinton, Ohio
Toledo, Ohio

Quinault, Wash
Quincy, 111

October-December

—

do
October-November. .

.

Entire year
do

Noveraber-December.
do

April and November.
do
do

Entire year
do

St. Johnsbury,.Vt. do

Darling Pond, Vt.
Holden, Vt

Lake Mitchell, Vt.
Swanton, Vt

San Marcos, Tex

August-December

.

Entire year

August-December
March-June
Entire year

Saratoga, Wyo...
Spearfish, S. Dak.

do
.do

Tupelo, Miss do
White Sulphur Springs, W. Va do

Woods Hole, Mass. .

.

Menemsha, Mass.
Waquoit, Mass...
Wickford, R. I...

Wytheville, Va

do
January-April

do
do

Entire year. .

.

Yes Bay, Alaska
Eagle Lake, Alaska.
Ketchikan, Alaska.

do
June
September-October

.

Lake trout and whitefish.
Do.

Lake trout.
Black bass and shad.
Pike perch, whitefish, and yellow perch.
Whitefish.

Do.
Pike perch and whitefish.

Do.
Do.

Blueback, Chinook, and silver salmons.
Black bass, carp, catfish, crappie, pike
perch, sunfish, and yellow perch.

Brook, lake, rainbow, and steelhead
trouts, landlocked salmon, smalhnouth
black bass, and yellow perch.

Brook trout.
Brook, lake, rainbow, and steelhead
trouts, and landlocked salmon.

Brook trout.
Pike perch and yellow perch.
Black bass, crappie, rock bass, sunfish,
and warmouth bass.

Brook trout.
Blackspotted, brook, lake, Loch Leven,
rainbow, and steelhead trouts.

Black bass, crappie, and sunfish.
Brook and rainbow trouts, large and
small mouth black basses.

Cod and fiatfish.

Flatfish.
Do.
Do.

Brook and rainbow trouts, large and small
mouth black basses, landlocked salmon,
rock bass, and sunfish.

Blueback and humpback salmons.
Blueback salmon.
Humpback salmon.

• PACIFIC SALMON CULTURE.

The artificial propagation of the Pacific salmons in the three coast
States and Alaska attained greater efiiciency and magnitude in 1916
than in any previous year. Shortage in the egg-take at some points
was more than compensated for by a high degree of success elsewhere,
and the output, in round numbers, was 250,000,000 fisti, compared
with 225,000,000 in 1915. The most satisfactory feature of this

increase was that it was made up largely of chinook and sockeye, or
blueback, salmons, the most valuable of the five Pacific salmons.
Humpback salmon also were produced in larger numbers, but the
output of silver and dog salmons, owing to various local difficulties

encountered during the spawning season, fell behind last year’s record.

In pursuance of the recently adopted policy of increasing each
season so far as possible the output of fingerling .salmon, the rearing
facilities at the Pacific stations were sufficiently enlarged during the
year to permit of the production of 61,039,494 fingerling fish. This
number represents about 24J per cent of the total salmon output in

1916 and shows an increase ofmore than 100 per cent over the out-
put of fingerling salmon the previous year.

The abnormal physical conditions resulting from the eruption of

Mount Katmai in 1912 have now become so ameliorated that they are
expected to cause no further difficulty in connection with the fish-
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cultural work at the Afognak station. However, the past season was
remarkable because of an extended drouth, which at one time during
the early winter became so acute that it was feared it would be neces-
sary to plant all eggs and fry in the hatchery in order to save them.
In July, 1915, when the run of blueback salmon appeared in Letnik
Bay, the water in the river and lake near the station was so low that
but comparatively few*fish succeeded in ascending, and of those which
did reach the lake a large proportion died in the shallow tributaries

before ripening. The eggs of others hardened in the fish, and,
altogether, considerable numbers of eggs were thus lost to the station.

Notwithstanding these unfavorable conditions, the collections

exceeded last year’s take by a small margin and gave evidence of

the zealous efforts of the hatchery force.

In addition to 6,353,000 blueback and 11,435,000 humpback eggs
taken at the main station, 5,773,000 blueback and 3,523,800 hump-
back eggs were secured at the recently established field stations at
Seal Bay and Uganik. This stock was enlarged during the early

winter by the transfer from the YesBay station of 15,000,000 blueback
eggs, which, notwithstanding the 15 days consumed in effecting the
transfer, were found on arrival to be of verygood quality. Besides the
difficulty experienced with a short water supply, the winter was in-

tensely severe, and the prevailing low water temperatures so retarded
the incubation period that the last of the eggs were not hatched until

May 29. Despite the unfavorable circumstances contended with,
however, 24,513,700 blueback and 13,104,200 humpback salmon fry

were hatched, and 11,169,440 of the bluebacks were carried through
to the fingerling stage in good condition. All of the young hump-
backs had to be liberated shortly after hatching in order to provide
sufficient water for handling the fry of the more valuable species.

All the fish on hand at the Afognak station in the course of the
year were free from fungus or disease with the exception of those de-
rived from the Uganik field, a considerable number of which devel-
oped a white spot about midway of the umbilical sac near the noto-
chord. The fry thus marked died at the end of the fifth or sixth day.
The spot was discernible in the egg from 10 to 15 days before hatch-
ing, but could not be seen previous to that time with the unaided eye.

So far as known, no trouble of this nature has ever before been ex-
perienced at the Afognak station.

The salmon season at the Yes Bay station was remarkable both
for the unusually large number of eggs secured and for the peculiarity

in the run of fish. As a rule, brood salmon enter the lake in the
vicinity of the station from one to two months before they are ready
to spawn, but this year close observation up to the beginning of the
spawning season failed to reveal any large numbers, and it was feared
that few eggs would be available. The first Bluebacks w'ere taken
September 2, and the spawning season was well advanced before any
material increase in the numbers of fish could be discerned. Daily
collections of eggs were continued to September 29, by which date
72,000,000—representing the total capacity of the hatchery—had
been taken, and, while large numbers of spawning fish were stiU

accessible, the collections had to be discontinued.
As the incubation period advanced, the congested condition of

the hatchery was relieved by the transfer of 15,000,000 eggs to the
Afognak station and 3,000,000 to the Oregon State Fish Commission.
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The remainder were carried through to the hatching stage with a loss

of only 2 per cent. Because of inadequate hatchery room, it was
impossible to carry all of the fry, and frequent plantings had to be
made in order to prevent congestion in the troughs. The absorption
of the yolk sac was completed in May and feeding began the last of

that month. Spent blueback salmon, salted and preserved in barrels,

were utilized as food for the young fish. A meat chopper for grinding
this food was set up in the dynamo room and operated with powerfrom
the dynamo turbine. Last year the salted salmon was cooked,
pressed, and grated, and a meal thus obtained, and while the finger-

lings thrived on it at first, their growth appeared to be arrested
later and heavy mortality ensued. Whether this was due to the con-
dition of the food or to the high temperature of the water during the
period of feeding could not be determined, but in 1916 the salted

salmon was freshened and ground but not cooked and better results

were attained.

The substation established the previous year on Ketchikan Creek
for the coUectibn of eggs of the humpback salmon was again opened
for operations, but very early in the season protests against the work
were made by the citizens of Ketchikan and it was decided to abandon
it. At that time only 325,000 eggs had been taken, and as the
expense of carrying them until hatched would have been consider-
able they were deposited in the gravel of the creek where collected.

A search was then instituted for a new site, and it is believed a very
good one has been found on Smeaton Bay about 6 miles from the
Behm Canal, where experimental work will be continued next
season.

In addition to the transfers of eggs already mentioned, the output
from the Yes Bay station comprised 32,920,000 fry and 20,876,000
fingerlings, and at the close of the year 650,000 fingerhngs were being
retained for later distribution.

At the Baker Lake station, in Washington, the work of capturing
a brood stock of blueback salmon was undertaken early in July, and
by the close of the collecting period 9,127 fish in good condition had
been secured and placed in the slough at the head of Baker Lake to
ripen. Various repairs had just been made to this inclosure to insure
the safety of the impounded fish, but, despite the precautions taken,
a large munber of them escaped in October during a period of con-
tinuous rainfall which raised the level of the lake fully 15 feet. It

is estimated that the egg collections, which amounted to 3,111,000,
were at least 7,000,000 short of what they would have been had the
loss of fish not occurred. In addition to this work, eggs of the
chinook sahnon, silver sahnon, and steefiiead trout, aggregating
504,200, were taken and hatched and the fry were planted locally.

The output of blueback-salmon fry from Baker Lake station num-
bered 1,875,000, and 732,379 were still on hand at the close of the
year. In the course of the year a new hatchery and barn were con-
structed, various improvements were made to the cottage and mess
house, and a fire-service pipe line was laid.

From the Birdsview station there were distributed early in the
year 620,280 blackspotted and steelhead trout fry and also fingerhng,
Chinooks, and blueback salmons aggregating nearly 344,000, all of
which had been carried over from the previous fiscal year. The run
of humpback salmon in streams in the vicinity of the Birdsview sta-
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tion began early in September, but owing to the low water it was very
light as compared with former years. The total humpback-egg col-
lections amounted to 1,550,000, all of which, with the exception of
30,000 forwarded for exhibit at San Francisco, were used in making
up a shipment of 7,000,000 eggs destined for New England stations,
the balance of the consignment being contributed by other Washing-
ton stations. In addition to the humpback collections, 149,000
chinook-salmon eggs were taken during the faU, 1,238,000 silver-

sahnon eggs during the fall and winter, and 3,212,000 steelhead-trout
eggs in the spring, the last take being the largest for several years.
At the lUabot Creek substation, where the run of humpback and

Chinook salmon was interfered vdth by low water, egg collections of
the former numbered 2,500,000 and of the latter nearly 4,000,000.
Later on the chum eggs were lost, the water in the flume and hatching
troughs freezing sohdly during a spell of very cold weather, despite
the efforts put forth to save them. Silver-salmon egg collections

were disappointing here as elsewhere, only 44,000 being taken.
Egg collections at the Puget Sound stations amounted, in round

numbers, to 39,000,000, of which about 25,000,000 were of the chum,
or dog, salmon, over 3,500,000 of the humpback, 7,000,000 of the
silver, a httle over 500,000 of the chinook, and about 3,000,000 of the
steelhead trout. Plantings of fry of the various species named aggre-
gated nearly 34,000,000. The run of humpback salmon here, as else-

where in Washington, was hght, the lack of the usual abundance of

fresh water in the sound basin apparently causing the main body of

the run to seek more northerly streams.
At Duckabush the pond svstem was completed during the year and

a battery of 32 eyeing trouglis was installed. In connection with the
work at Quilcene a convenient slough near the station was converted
into a nursery pond with a capacity for 2,000,000 fry, and an eyeing
plant, consisting of a battery of 24 troughs, was constructed in the
close vicinity of the trap where the fish were taken, thus obviating
the loss and expense heretofore involved in the transportation of the
green eggs 2 miles to the hatching station.

In advance of the blueback season in the Quinault region a battery
of 86 troughs was installed in a new building 40 by 77 feet in dimen-
sions and supplied with water from a new flume, and by October 10,

when the run of salmon made its appearance, racks and traps had
been built in three creeks emptying into Quinault Lake and River
and everything was in readiness for the collection of eggs, which
began three days later. From that time on collections were made
daily until December 18, on which date, the hatchery being filled, the
racks were withdrawn and a considerable number of unspawned fish

was set free.

Two kinds of apparatus were used to capture the fish, namely,
upstream traps and seines, the latter being employed in deep holes

in the creeks and in the upper part of the river. In some of the seine

hauls as many as a thousand fish, nearly all of them ripe, were taken
at a time. Tfie run was said by the native Indians to be the largest

ever known in that region. The 18,000,000 eggs constituting the
season’s take were transferred by station launch to the field hatchery,
and, notwithstanding the intensely cold weather encountered during
the winter—the ice formation on the hatchery floor being at one
time 6 inches thick—they were of such excellent quality as to pro-
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duce 91 per cent of fry. A consignment of 50,000 blueback-salmon
eggs from the Yes Bay collections was transferred to this station

during the fall with the view of utilizing the young fish hatched
therefrom in marking experiments.
From the entire stock on hand 16,580,946 vigorous fry were

E
reduced, most of which, owing to lack of rearing facilities, had to

e liberated before the absorption of the yolk sac. Incidental to the
work with this species, small numbers of eggs of the chinook and
silver salmons were taken, hatched, and distributed, the output of

fry from both lots amounting to 135,924.

Coming now to the Oregon field, it may be noted that for the first

time in some years all natural conditions on the Clackamas River
were favorable for chinook-salmon work, and during the spawning
season, which extended from September 23 to November 17, eggs in

excess of 10,000,000 were collected, the take being nearly two and a
half times larger than in the previous year. Two millions of these

were transferred to the upper Clackamas hatchery with the view of

rearing the resulting fry and planting them in the headwaters of that
river. Of those hatched at Clackamas station, 2,500,000 were
planted on the absorption of the food sac and the remaining 1,500,000
were fed until April and then liberated, both lots being returned to

the spawning grounds from which the eggs were secured. As at the
other Pacific stations, the principal food used was the flesh of salted

sahnon, 8 tons of which had been prepared in advance.
Fishing operations on the upper Clackamas were almost imprac-

ticable, owing to the absence ofiack water at the foot of the fishway
dam, and while there was a fair run of salmon in sight only 24,000
eggs were secured.
The collection of chinook eggs on tributaries of the Columbia

River amounted to nearly 50,000,000, over two-thirds of them being
taken on the Little White Salmon River. As the station on that
stream is equipped for handling only about 25,000,000 eggs, the sur-

plus of 9,000,000 was utiUzed in fuUy stocking the hatcliery on the
big Wntiite Salmon, where collections of 13,200,000 eggs had been
made. The eggs at both points were hatched with normal losses,

and the combined output aggregated 43,822,000 fish, of which
6,670,665 were fingerlings.

_

Nearly 6,000,000 chinook eggs were taken at the Rogue River sta-

tion, and 1,000,000 of these were supplied to the Oregon State Fish
Commission. From the remainder there was an output of 1,952,000
fry and 1,550,037 fingerling fish. Steelhead-trout eggs to the num-
ber of 405,700 were collected from this river during the spring, and
more would have been secured had not the high water permitted
many of the impounded fish to,escape. Of the cutthroat trout, which
ran with the steelheads, a few fish were secured that yielded 23,000

On the tributary stream at Applegate Creek 601,000 chinook and
782,500 silver-sahnon eggs were obtained and handled with the usual
mortality, and during the spring 4,148,000 steelhead eggs were taken.
In the operations with this latter species very successful use was
made of a section of irrigation ditch for impounding partly ripe fish,

permission having first been obtained from the owners of the prop-
erty. In connection with the work at this point a small number of
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Lake Tahoe trout fry belonging to the Oregon State Fish Commis-
sion were held, fed, and at length hberated in Crater Creek.
The hatching of shad on a minor scale has been continued in the

Columbia basin. During the early part of the fiscal year 317,445
eggs on hand July 1 were hatched and the fry were hberated on the
spa\vning grounds in the Willamette River. Near the close of the
year shad-egg collections were again made, and by the last of June
nearly 3,000,000 fry had been hatched and planted.
The chinook-egg collections in the Cahfornia field were about

7,000,000 behind those of the previous year, the shortage being due
partly to failure to obtain eggs on the McCloud River and partly to
unfavorable water stages during the spawning season at both the
Mill Creek and the Battle Creek stations. The streams on which
these stations are located were so low during the first part of the
season that the fish could not ascend, and the heavy rains occurring
later resulted in floods which damaged the racks and put an end to

the work by allowing all fish held below them to escape.
At the Baird station shortage of funds made it impossible to install

the racks in the McCloud River at the usual time during the spring,

and before their completion in July the major portion of the run of

salmon had passed upstream. The egg collections at the two auxil-

iary stations referred to aggregated only 26,747,000, but the shortage
as compared with last year was largely overcome by the unexpected
success attained at the Hornbrook substation, where 16,460,000
Chinook eggs were secured from the Klamath River besides eggs of

the silver salmon to the number of 2,823,000. While the facihties

at Hornbrook had only recently been enlarged, the hatching capacity
of the station is still far too small to permit of the handling of such
nmnbers. It was, therefore, arranged to have the State fishery

authorities develop the surplus eggs at the Sisson hatchery and retimn
the fry by means of the State fish car for hberation on the spawning
grounds in the Klamath River. AU of the silver-salmon eggs were
hatched at the point of collection and the fry were returned to the
river without feeding.

The sahnon output from the Battle Creek and MiU Creek stations

consisted of 9,505,000 fry and 12,373,224 fingerhngs. Attempts were
made in April to collect eggs of the rainbow trout in Cottonwood
Creek, a tributary of the Klamath, but for some unknown reason the
usual run of fish in this stream failed to make its appearance and
only 26,640 eggs were obtained. These were transferred to the Baird
station to be hatched, and the fry were utilized in supplying Cali-

fornia applicants.

PROPAGATION OF MIGRATORY FISHES OF ATLANTIC STREAAIS.

This branch of the fish-cultural work is addressed to the shad,
Atlantic salmon, striped bass, white perch, and yellow perch.

Contrary to the experience of recent years, the shad season on the

Potomac River was comparatively successful from the viewpoint of

artificial propagation as well as in financial returns to the commercial
fishermen, whose catch was estimated to be fully 50 per cent greater

than in any previous year since 1896. The fish appeared on the

spavming groimds in plentiful numbers shortly after the middle of

April, but for about 15 days thereafter the water temperatures were
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too low for the ripening of the eggs. During the latter hah of the

season, however, favorable conditions prevailed and 63,815,000 eggs
were secured. These were hatched at the station, with the excep-
tion of 2,076,000 shipped on assignments, and the resulting fry

—

58,232,700 in number—were widely distributed on the natural spawn-
ing grounds in the Potomac River.
The satisfactory outcome of the shad season on this river, in strong

contrast with the failures in recent years, is to be attributed, in part,

to the restrictions imposed by the War Department on the pound-net
fishermen operating in Chesapeake Bay and at the mouths of the
tributary rivers. Definite lanes for navigation have been kept open,
and the migrating schools have thus had a clearer passage than here-
tofore to their spawning grounds in the upper part of the stream.
The large run in 1916 may be attributed also to the favorable condi-
tions for spawning four years before, when extensive egg collections

were made.
In advance of the shad season on the Potomac, 16,013 adult yellow

perch were collected from the fishermen’s nets and placed in live cars.

Here they began spawning at once and between March 29 and April 7

produced 152,235,000 eggs. Of these, 3,640,000 were used for exhi-

bition purposes at Central Station, Washington, D. C., and from the
remainder 137,101,000 excellent fry were hatched, all of which were
planted in fine condition in tributary streams of the Potomac River,
extending from Broad Creek, Md., to Occoquan Creek, Va., this ter-

ritory comprising the principal breeding ground of the species.

The shad operations on the Susquehanna River were attended by
the usual discouraging results. On this river a specially destructive
fishing device—the anchored gill net—is in extensive use at the
present time, to the almost total exclusion of the drift net, from which
eggs of good quality have always been derived. In practice the
anchored net is allowed to remain in position throughout the night,

and on being lifted in the morning nearly all the shad with ripe eggs
are found in a mutilated condition, having been preyed upon by eels.

The spring’s work on the Susquehanna included the collecting of

67.512.000 yellow-perch eggs, 153,700,000 white-perch eggs, and
6.583.000 shad eggs. Eggs of the first-named species were obtained
between April 3 and April 10, and the station output comprised
25.500.000 eggs shipped on assignment, besides 33,400,000 fry. The
white-perch season extended from April 15 to the end of that month.
Of the eggs secured, 25,000,000 were supplied to apphcants and the
remainder produced 96,500,000 fry. The first shad eggs were taken
April 19, and while the fishing season was long drawn out, extending
far into June, eggs came into the hatchery in such small lots that it

was deemed advisable on May 13 to discontinue this work, and the
station was closed shortly afterwards.

In Albemarle Sound slightly over 16,000,000 shad eggs constituted
the season’s collections, making it one of the poorest experienced
since the establishment of the Bureau’s station in that region.

While the unfavorable showing was due in some measure to the cold
northerly winds which prevailed throughout the spawning period, it

is yearly becoming more evident that the Bureau’s efforts to maintain
the shad fisheries of Albemarle Sound are not appreciated by all

those who are deriving most of the benefit therefrom. The gill-net

65199°—16 2
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fishermen, to whose cooperation the Bureau is indebted for the suc-
cessful shad work in recent years, are gradually being driven off the
spawning grounds by the encroachments of the pound-net fishermen,
who apparently take no interest in the work of artificial shad propa-
gation. The records of the Edenton station show that the number
of fishermen—principally gillers—^furnishing eggs to the hatchery
increased from 31 in 1910 to 67 in 1913, in which year the largest
egg collections in the station’s history were made. Since that time
the operations of the giUers have rapidly declined, and only 17 were
left to furnish eggs for the Bureau’s work in 1916. The output of
fry from the eggs obtained numbered 9,765,000.

Plans were made early in the spring at the Edenton station to
undertake the hatching of the white perch, but the efforts to obtain
eggs resulted in practical failure, only 1,200,000 being secured. The
reason advanced for this poor outcome is the irregularity and un-
certainty of the ripening of the fish, a feature which, from'aU accounts,
has always existed in the Albemarle Sound region. The collection of

these eggs began in March and extended well into April, and the
output of fry was 850,000.
With the view of prosecuting striped-bass work on a more efficient

'and extensive basis than heretofore, a time lease was secured on a
building on the west bank of the Roanoke River, which was fitted

up in advance of the spawning season. The opening of the spawn-
ing season was delayed by heavy rains in April, but, aside from the
shortening of the season by its late beginning, natural conditions were
quite favorable and the season proved to be very successful, 13,325,000
eggs being taken and 10,071,000 fry hatched therefrom.

The shad work was extended during the year by the establishment
and operation of two auxiliaries of the Orangeburg station on the
Edisto River, S. C., and by the openhig of an experimental field

station on the Cape Fear River in North Carolina.

The spawning season on the Edisto was very short, and just at its

height the work was stopped by the State warden, owing to some
doubt on his part as to the legality of the fishing methods inaugu-
rated in connection therewith. Before this difficulty could be cleared

up and fishing resumed most of the run of shad had passed up the
river. But for this interference considerable collections of eggs
would, doubtless, have been made, as fish in spawning condition were
fairly plentiful. The outcome was that 605,000 eggs were collected

for the plant at Jacksonboro and 347,000 for the BranchviUe auxiliaiy.

The output of fry from these two points amounted to 772,000, which
were returned to the Edisto River in the immediate vicinity of the
stations.

The shad work on the Cape Fear River was undertaken largely at

the request of the State authorities and Members of Congress, in

order that the fishermen of that section of the State might receive

some recognition for having been brought—very tardily, it must be
said—^under the provisions of the protective fishery laws that for years
had applied to other parts of the State. The steamer Fish Hawk,
equipped as a floating hatchery, was sent to the river, and a tem-
porary hatching plant was set up at a convenient point on the river

bank above Wilmington.
The run of shad on the Cape Fear proved to be small, and of the

shad taken at the various fisheries oidy one individual with ripe eggs
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was found by the spawn takers detailed for the work. The material
results of this experiment were, therefore, wholly negative, but the
experience gained will doubtless be helpful in connection with any
future operations which may be considered for that field.

Atlantic salmon operations on the usual scale were conducted at
the Craig Brook, Me., station. In June of the previous year a brood
stock of 725 fish had been purchased and transferred to the station
inclosure until spawning time in October, when 1,953,400 eggs were
yielded. Early in the winter consignments of eggs to the number
of 1,770,400 were transferred to the subhatchery near the headwaters
of the Penobscot River for development, and all of the fry hatched

—

1,709,815—^were liberated in the east branch of that river during
May and June, 1916. The fish from which the eggs were derived
were liberated immediately after spawning at the head of tidewater
in Orland River.

In the spring of 1916 the run of Atlantic salmon in the Penobscot
was reported to be the largest since 1912, and no difficulty was ex-
perienced in securing 1,031 adults to serve as a brood stock for the
coming season, the number exceeding by several hundred the brood
stock of the two previous seasons. The sentiment of the local fish-

ermen has undergone an entire change, and they are now anxious
to cooperate with the Bureau, whereas in past years many of them
have been in doubt as to the value of its work with this species.

FISH CULTURE IN THE GREAT LAKES.

While the weather conditions prevailing at the Great Lakes sta-

tions during the spawning season of the commercial fishes were not
uniformly unfavorable, they seriously handicapped the work in some
of the more important fields and caused a reduction of about one-
fifth in the collections of lake-trout and whitefish eggs as compared
with the previous year. The results of the pike-perch operations
were more satisfactory, but the effects of an abnormally cold, late

spring are clearly shown by the material shortages in eggs taken
and fry planted.
Beginning October 1 arrangements were made for the usual col-

lections of lake-trout eggs in Lake Superior waters, field stations for

the purpose being opened at Isle Royale, Marquette, Munising,
Ontonagon, Jacobsville, and Keystone, on the Michigan shore, and
at Grand Marais, in Minnesota. From these various points 23,070,000
eggs of excellent quality were secured and also 2,668,000 whitefish
eggs, all of which were forwarded to the Duluth hatchery for develop-
ment.

^

Of the lake-trout eggs 3,509,724 were shipped in the eyed stage
to State and private hatcheries, all of the consignments reaching their

destinations in excellent condition. The remainder were hatched
and 14,390,000 fry were distributed during March and April. A small
number of lake-trout fry were held and fed to the fingerling stage.

This stock when distributed in early June numbered 211,000.
The small collection of whitefish eggs was supplemented by the

transfer of 25,000,000 green eggs to Duluth from the Lake Erie
field in December, and from the total stock of that species handled
18,575,000 fine healthy fry were produced and planted in suitable parts
of Lake Superior. In April 17,750,000 pike-perch eggs were trans-
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ferred to Duluth from collecting points in Lake Huron. These eggs
were of exceptionally poor quahty and the losses sustained during
incubation were far above normal. However, owing to their slow
development in intensely cold water, the 3,800,000 fry hatched were
of good quality. This stock was utilized in filhng applications sub-
mitted from North Dakota, Michigan, and Minnesota, the distribu-

tion occurring in late May and early June.
In addition to operations with the commercial species, the Duluth

station had an output of 376,000 brook trout and 44,500 steelheads,

the eggs of the former having been purchased from commercial fish

culturists, while those of the latter were transferred from one of the
Pacific stations.

In the lake-trout fields covered by the Michigan stations the
spawning season opened October 18, a few days in advance of former
years, and closed 10 days earher than usual, shortening the egg-
collecting period about one-third as compared with 1914. Owing'
partly to this fact and partly to unfavorable weather the catch (3
fish was reduced to almost 50 per cent of a normal take. The pre-
vailing high winds frequently prevented the lifting of the fisher-

men’s nets for periods of five to seven days in succession. As a
consequence many of the eggs were of very poor quahty, and of

the 43,544,000 taken at all points 17,461,800, or 41 per cent, were
lost before the eye-spots developed. When sufficiently advanced
for shipment, 9,674,200 were forwarded to other Great Lakes sta-

tions of the Bureau and to State hatcheries in Wisconsin and Mchi-
gan. The output of fry from the balance numbered 16,408,000, aU
of which were returned to the spawning grounds in Lakes IVIichigan

and Huron, with the exception of 2,000,000. This lot was deposited
in WTiitefish Bay, an arm of Lake Superior.

The fii'st whitefish eggs for stockmg the ^Michigan stations were
taken October 11 at the Charity Island fishery

,
in Saginaw Bay, and

the last on December 20 at Northport, Lake Mchigan. In addition
to the two points mentioned field stations were maintained at Nau-
binway, St. James, Antrim City, and Traverse City, and an experi-

mental collecting point was opened at Alden, on Torch Lake, to

determine the feasibihty of taking whitefish from inland waters in

sufficient quantities to warrant the expense. From the knowledge
thus gained it is believed the work in this direction can be advan-
tageously extended through next year.

Collections were made as usual in the Detroit Kiver at the Belle

Isle fishery, and the old Grassy Island fishery was operated again
for the fii^t time since the dredging of the river channel. The
results of the work at the latter point demonstrated conclusively
that it has been permanently destroyed as a whitefish spawning
ground.
As in the lake-trout work, extremely rough weather was encoun-

tered during the major portion of the whitefish spawnmg season,

obstructmg fishing operations to such an extent that the catch was
hardly ban that of an average year. Especially poor results were
attained at the Charity Island fishery, where the field is so exposed
that the nets were either blown out entirely or the high winds made
it impossible to lift them for days at a time. In round numbers,
the Detroit River fisheries yielded 25,000,000 eggs, the one at Charity
Island 18,500,000, and those in upper Lake Michigan 72,500,000.
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The supply was further augmented by the transfer of nearly 26,000,000
green eggs to Detroit from the Monroe Piers fishery, in Lake Erie,

making a total stock of 141,880,000, of which 116,120,000 were
developed to the eyed stage, the losses up to that time amounting to

slightly over 18 per cent. When sufficiently advanced for shipment,
90,000,000 eggs were forwarded to the Charlevoix, Alpena, and Sault
Ste. Marie subhatcheries, which are in the immediate vicinity of

the spawning grounds in the upper lake; 6,120,000 were used to fill

applications; and from the remainder 18,500,000 of fry were hatched
and planted in the Detroit River.

Pike-perch operations during the spring in Michigan fields were
prosecuted imder such unfavorable conditions that up to the end of

April, when large quantities- of ice still covered the most prolific

spawning grounds, it was feared that the season would be a total

failure. The prospects improved, however, with the disappearance
of the ice early in May, and the egg collections at the close of the
season amounted to 166,800,000, the majority of which were taken
in Saginaw Bay and in Munoscong Bay in the St. Marys River.
Permission to operate in the latter field was granted by the Michigan
fishery authorities as an experiment, and, as over 70,000,000 eggs
were taken, it is hoped the work will be continued in that territory.

While in the green state 18,750,000 pike-perch eggs were trans-
ferred to the Duluth station and 12,600,000 to the substation at
Sault Ste. Marie, the latter shipment being designed to test the
practicability of hatching there the pike-perch fry required for

applicants in the upper peninsula of Michigan. The water supply
proved too cold, however, and aU of the eggs perished. Of the
135,450,000 eggs laid down in the Detroit hatchery, only 44,235,000
survived to the eyed stage, about 32J per cent of the original number.
The fry hatched therefrom were utilized in filling various applica-
tions and in stocking public waters where egg collections had been
made.
The whitefish spawning season in Lake Erie was attended by

several peculiar features. Although the water temperatures of the
lake were below the average during the greater part of the summer,
no whitefish whatever appeared on the spawning grounds until after

the middle of November, and egg collections for the Put in Bay
station were possible only from November 18 to December 7, making
it one of the shortest spawning seasons on record.

As a rule, when whitefish seek the head of Lake Erie at the approach
of the spawning season they congregate upon the reefs and shoals
for the deposition of their eggs. In this instance, however, aU but
a very few remained in the deeper waters. This departure from the
usual habit is probably accounted for by the prevailing heavy west
winds, which had a tendency to blow the water away from the west
end of the lake, making it very shaUow and rough on the usual
spawning grounds. At Monroe Piers, which in recent years has
been one of the best whitefish fields operated by the Bureau, fish

were so scarce that only a very few partly ripe ones were available
for penning. From penned fish and from coUections made directly
from the fishermen only 40,720,000 eggs were secured, as against a
three-year average of 170,000,000 in the same field.

Taking the work as a- whole, however, and makmg aUowance for

the short spawning season, the results were quite satisfactory, as.
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with the exception of Monroe Piers, eggs were fairly plentiful in all

the fields operated, though their quahty was not quite equal to last

year’s. Collections of eggs from all sources aggregated 351,260,000,
of which 135,260,000 were shipped direct from the field in the green
state to fill the apphcations of various State fish commissions and to
supply deficiencies in the stock at other Great Lakes hatcheries of
the Bureau, leaving 215,021,000 for development at the home station.

From this stock 175,500,000 healthy, vigorous fry were produced, all

of which were hberated m April on the various spavmmg grounds in
Lake Erie.

The weather conditions on- Lake Erie early m April were 'unfavor-
able for pike-perch work, as the ice was blown by the prevailing
wmds to the upper end of the lake and held there until it had practi-
cally all melted, preventing the manipulation of the fishermen’s nets,

retarding the run of fish, and delaying the spawning season some time
beyond its usual openmg. Eggswere not receivedm noteworthy quan-
tities untd April 17, and even after spawnmg began there seemed to
be no regular run of fish at any point except in the vicinity of Port
Chilton, Ohio. At all of the other fisheries the collections fell far

short of an average season. The total take of eggs amounted to

445.775.000, about 66,000,000 less than in the previous year. Assign-
ments of green and eyed eggs aggregatmg 180,000,000 were furnished
to various Federal, State, and private hatcheries, and from the
remainmg stock 68,300,000 fry were produced and distributed prac-
tically vfithout loss, the percentage of hatcli being only 32^.

Lake-trout eggs for the Cape Vmcent station were obtained from
fishermen operatmg at Amhei*st, Wolfe, and Pigeon Islands, Canada,
and from those working near the Galloo and Stony Islands and at
Charity Shoals, N. Y. From these various sources over a million eggs
were secured, but, owing to interference with the work by several

severe stoiTQs, some of them were held in the field too long for suc-
cessful development and only 717,000 good eggs reached the hatchery.
These produced 363,186 fry, which were planted on the spawnmg
grounds in Lake Ontario, together with

'

5,190,000, resulting from a
shipment of eggs transferred to Cape Vincent from another lake.

Whitefish eggs for the Cape Vmcent hatchery were secured from
commercial dealers operatmg at the various fisheries on Lake Ontario,
and collections in cooperation with the State fisheries authorities

were undertaken at Old Forge and Lake Saranac, N. Y. From these

various sources 10,862,000 were obtained, of which 3,800,000 were of

the small Stanley whitefish, derived from Lake Saranac. This stock
being msufidcient to fill the requirements of the region, eggs to the
number of 15,000,000 were forwarded in the green state from the
Lake Erie fields. The output of fry from both lots, amomiting to

12.900.000, indicates a very low percentage of hatch, due m large

measure to the inferior quahty of the western eggs. In conjunction
with the whitefish collections, 106,875,000 lake herring, or cisco, eggs

were purchased from the commercial fishermen of Lake Ontario and
hatched, yieldmg a total of 76,000,000 fry for distribution on the

local spawnmg groimds.
Durmg the spring months the collection of pike-perch eggs for

stocking the Cape Wncent station was undertaKen in cooperation
with State officials at Ogdensburg, N. Y. From this source 70,250,000
eggs were obtained as the Bm’eau’s share, and, after bemg sufficiently
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hardened in a small temporary battery at Ogdensburg, they were
forwarded to the Cape Vincent station for development. The stock
was further supplemented by 55,000,000 green eggs from the Swanton
field, and from the two lots about 50,000,000 were hatched and dis-

tributed in the public waters of the region.

As in the Great Lakes, the pike-perch spawning grounds in Lake
Champlain were covered with ice at the time the spawning of that
species occurs during a normal season. However, large numbers of

fully matured fish later ascended the Missisquoi Liver, and from the
nets of the commercial fishermen there were secured eggs sufficient

to stock the Swanton hatchery.
The arrangements that have been in force on Lake Champlain for

the past three years were again put into effect, three crews being
operated, and all ripe female fish available were purchased of the
fishermen and taken direct to the spawning station and stripped.

Egg collections extended from April 17 to the end of the month, the
number secured amounting to 374,075,000, of which 84,125,000 green
and eyed eggs were utilized in filling applications and in stocking
various Federal hatcheries.

The water supply for the Swanton station is furnished by the village

water company and is of excellent quality, but the quantity available

for the work is at times uncertain. It having become apparent early

in the season that the supply would be insufficient for the conduct of

the hatching operations in the usual manner, steps were taken to

install an electrically driven pump, and by this means the outflow
from the fry tanks was run back to the upper supply trough a,nd used
over and over, a small quantity of fresh water being constantly added
and a like amount of used water discarded. As far as could be
observed, no ill effects to fry or eggs resulted from this arrangement.
The incubation period was retarded by the cold, inclement weather

prevailing through May, but, hatching having once begun, all the
fry came out about the same time, necessitating very rapid and con-
stant work in making shipments to applicants and to public w^aters.

For the purpose of effecting a wider distribution of pike perch in

the southern sections of Lake Champlain than is possible when
shipped from Swanton a cooperative arrangement was entered into

with the Vermont fishery authorities whereby the Bureau agreed to

construct and operate a portable hatchery at Burlington, Vt., the
State to bear the expense of the undertaking. The plant, consisting

of a 100-jar battery, a supply tank, and 2 collecting tanks, was
gotten in shape and transferred in sections by the station launch from
Swanton to Burlington, where it was set up on the dock of the Cham-
plain Transportation Co. and covered with a canvas shelter. By
means of pumps, driven by an electric motor, the water supply for

the hatchery was conveyed from the lake to the supply tank installed

on one of the dock buildings and from there conducted by gravity
to the upper trough of the battery. About 30,000,000 eyed eggs,

transferred from Swanton station, were successfully hatched in this

outfit, and, as the water supply was of lower temperature than at

Swanton, the hatching period was retarded sufficiently to make it

possible to distribute the product after the fry at Swanton had been
disposed of. The Bureau is indebted to the Champlain Transporta-
tion Co. and to various owners of private motor boats, who rendered
valuable assistance in effecting a wide distribution of the fry in the
open waters of the lake.
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’ OPERATIONS OF THE INLAND HATCHERIES.

It is possible to record another successful year’s work at the
numerous interior stations where trouts and basses are cultivated.
These fishes bring the Bureau’s activities in practical touch with very
large numbers of farmers, anglers, and other individuals usually
interested in the stocking of minor lakes, ponds, and streams. The
recognition of the value of fish culture on the farm and of the possi-
bility of maintaining a fish pond on practically every farm in the
country is becoming more widespread as the Bureau’s efforts to this
end are more generally made known. Many daily newspapers and
several monthly home journals with very large circulation have ably
seconded the Bureau’s propaganda, and as a result of aU the pubhcity
there has been a demand lor thousands of copies of ‘‘Fish ponds on
farms,” a document prepared for the special purpose of giving prac-
tical instructions for making and maintaining private fish ponds.
Already many hundreds of people in aU parts of the country have
acted on the information thus acquired, have obtained supplies of
suitable fishes from the Bureau, and have added pond culture to their

agricultural pursuits.

The aggregate output of pond fishes in 1916 was not equal to that
in 1915, but with the increased production of certain species at certain
stations and the larger average sizes of the fishes distributed the
general results have been far more satisfactory than in any preceding
year.

The only material falhng off in the operations of the trout stations

occurred in Yellowstone Park, where the important work addressed
to the blackspotted trout was curtailed by pecuhar physical condi-
tions that affected spawning. In the summer of 1915 the water
stages in Yellowstone Lake and tributary streams were from 2 to 3
feet below normal, and while thousands of spawning fish made their

appearance in the lake only a small proportion entered the streams
in which traps for their capture had been installed. As a result the
egg collections w^ere less than half those of the preceding year. In
the spring of 1916, at the time when the spawning of the blackspotted
trout usually begins, floods and washouts were prevalent in the waters
of the park, owing to the melting of the heavy masses of snow in the
mountains, and, while the prospects indicated a successful collecting

season later on, no eggs whatever had been taken up to the ^lose of

the fiscal year.

The Madison Valley, in Montana, where Federal fish-cultural opera-
tions were inaugmated several years ago, is proving a profific field,

now that the Bureau has the hearty cooperation of the Montana
authorities in the enforcement of the State law prohibiting pubhc
fishing during the close season. Heretofore the Bureau has been
compelled to submit to a large amount of illegal fishing in connection
vdth its rainbow-trout operations in this field, the nuisance assuming
such proportions in the spring of 1915 as to practically nullify its

efforts with that species. Steps were, therefore, taken in advance
of the recent spavnung season to secure the aid of the State wardens,
and under the efficient protection thus afforded wild rainbow-trout
eggs in excess of 1,700,000 were taken. A notable collection of gray-
ling eggs also was made in streams in Madison Valley, the season’s

aggregate amounting to nearly 6,500,000.
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Brook-trout field operations in connection with the Leadville

station were prosecuted as usual and resulted in a normal take of eggs.

The newly exploited field near Creede, Colo., promises to peld large

returns in brook-trout eggs at small cost, but the prospects for future

rainbow-trout development are not encouraging, as the spawning
season of that species in the Rocky Mountain States is usually coin-

cident with very unfavorable climatic conditions. Efforts were
made during the past spring by the superintendent of the new station

at Saratoga, Wyo., to establish rainbow-trout collecting stations,

but without any marked degree of success. There is a growing
demand for the rainbow trout in the Rocky Mountain region, and the
Bureau’s hatcheries are doing their utmost to meet it.

A large percentage of the trout produced at the Leadville, Spear-
fish, and Bozeman hatcheries has in late years been distributed in

waters of the national forests. A program for the systematic stock-

ing of such streams and lakes has been agreed on with the Department
of the Interior, and the Bureau is following it out to the full extent of

its facilities.

The troiit hatcheries of the Mississippi Valley and the North
Atlantic States supplied the usual numbers for distribution, and,

owing to improved water supplies, the heavy losses sustained by some
stations in 1915 were not repeated. Considerable improvement was
shown in the condition of the stock of certain stations, and at St.

Johnsbury the epidemic of former years assumed a very mild form.
Owing to this fact, the output of brook trout at that station was
larger by one-fourth than in the preceding year. The Craig Brook,
Me., hatchery made notable progress in trout culture, its distributions

comprising 936,410 fingerlings, against 173,408 fry in 1915. More
important than the increased numbers was the success attained in

rearing large fingerling fish, which have been greatly needed for

stocking the waters of Maine and adjacent States.

The operations with landlocked salmon at the Green Lake hatchery
and its auxiliary at Grand Lake Stream resulted in a gain of 38 per
cent over the egg collections of the previous year. The perpetuation
of the landlocked salmon is a very important feature of the Bureau’s
work. This species has been widely sought by the sportsmen of far

distant States, but, owing to the limited supply, it has been deemed
best to confine the distribution to those waters of New England where
the natural conditions approach most closely to those of its natural
habitat. It is hoped to extend the field for egg collections, and with
that end in view several thousand fry are being reared at the Craig
Brook station for the purpose of stocking a lake in the vicinity, where
the natural conditions seem to be entirely favorable.

The Mammoth Spring, Ark., output was curtailed by reason of a
flood sweeping through the pond system in August, 1915, and carrying
out many fingerling fish that were being held for fall distribution and
also a large part of the brood stock. Later additions to the breeding
fish proved inferior to those lost, and several seasons will probably
be required to bring the station back to its former efficiency.

The Tupelo, Miss., station produced practically the same numbers
of pond fishes as in 1915. This hatchery has made marked progress
during the past few years and now ranks third in the production of

bass. The outlook appears to justify the recommendation that the
pond system be completed in accordance with the original plans.
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The Cold Spring, Ga., hatchery doubled its black-bass -output of

the preceding year. Tlie gain is attributed to new brood stock and
to the location of a new and valuable collecting field at Milltown,
Ga. With nominal expenditures for fixed equipment at Milltown,
the superintendent predicts that the output another year can be
increased by 400 per cent.

The Orangeburg, S. C., station has proved wonderfully successful
in black-bass propagation, distributing during the spring months
135.000 fingerhngs, and at the end of the fiscal year many thousands
remained in the ponds for fall assignment. This is the first season’s
fish-cultural operations at the Orangeburg station, and the results

portend conspicuous efiiciency for the future.

Pond-cultural operations at the combination trout and bass
stations were practically a duphcation of former years. At St.

Johnsbury, Vt., the superintendent has taken up the collection of

smallmouth black-bass fry from Crystal and Tarleton Lakes, trans-
planting them in the station ponds to be held until they are of finger-

ling size. The collections are from lakes that the State officials deshe
to reserve for trout and salmon, and liberal plants of the latter are
made in return for the bass fry collected. Mnile the output is rela-

tively small as compared vdth that of the exclusively pond stations,

the availability of bass for special distribution in New England is of

such importance that the output is of great value and comes near to

satisfying the demand for that species in that region.

Besides the commercial fishes before mentioned, the Northville,

Mch., station hatched and distributed 771,000 brook-trout fry,

190.000 rainbow-trout fry and fingerhngs, and a few thousand gray-
fing fry. The eggs of the first named were purchased and the others

were transferred from stations of the Bureau. It also produced in

the station ponds during the year 326,125 fry and fingerfing small-
mouth black bass.

One of the most successful features of pond culture has been the,

noteworthy production of the smaUmouth black bass at Northville.

At this station 600,000 fry were hatched; of these 288,000 were imme-
diately shipped and the remainder held for rearing. At the close of

the year 38,125 had been distributed, and it is estimated that 3 car-

loads remained in the ponds for later shipment. With this stock the
Bureau wfil be able to quite thoroughly supply aU old applications

for this species in Michigan, Wisconsin, Minnesota, and Ohio. Such
favorable conditions for smallmouth black-bass -propagation as are

apparent at Northville vdll be taken advantage of and the facilities

improved in order that the output may be further enhanced. This
species is very difficult to propagate under average conditions, and
as the demands for it are annually increasing every opportunity wfil

be taken advantage of to meet it.

MARINE FISH-CULTURAL WORK.

The output of all species propagated at the marine stations waS
materially larger than in the preceding year, with the exception of

the lobster. The work at these stations was conducted along the
usual lines and on the whole was successful, though it was hampered
to some extent by unfavorable climatic and other uncontrollable
conditions.
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During the summer and fall of 1915 berried lobsters to the number
of 17,808 were purchased and placed in the Boothbay Harbor pound,

to be carried through the winter. When removed in April this stock

was found not to have stood confinement well, the loss amounting

to 4,898 individuals, or 29 per cent of the original number, while

among the survivors barren and scantily egged ones were plentiful.

Only 123,929,000 eggs were realized, an average of less than 10,000

per lobster, which is a very low average. The poor results may in

part be attributed to an abnormally warm faU and winter. No ice

formed on the pound until the middle of February, and as a conse-

quence the lobsters failed to burrow in the mud and remain quiet, as

they usually do, and losses of eggs were caused by their continual

crawling over the bottom of the inclosure. The high temperature

also forced the development of the eggs and caused the hatching of

large numbers in the pound, this being evidenced by the appearance
of many of the lobsters. A contributing cause of loss was the impos-
sibility of securing suitable food at all times. A compensating
feature of the year’s work was that the quality of the fry produced
and distributed was most excellent.

Additions to the supply of lobster eggs for this station were made
by the purchase of 6,510,000, resulting from 289 berried lobsters

which had been collected by the Maine Department of Sea and Shore
Fisheries during the winter and held in live cars

;
also by collections

from freshly caught lobsters during the spring months. The latter

numbered 476, and from them 13,164,000 eggs were obtained, an
average of 28,000 per lobster.

In February a search was instituted for cod eggs, and a little later

for haddock eggs also, regular trms being made to the fishing grounds
by the station steamer and a force of spawn takers whenever the

weather permitted. Very few fish of either species were taken, how-
ever, and there was an entire absence of haddock in spawning condi-

tion. As a result of the spring’s work 11,203,000 cod eggs were
taken, a very small return for the effort expended.
During March and April 5,450 brood flatfish, taken in fyke nets in

the vicinity of the station, were placed in retaining tanks in the
hatchery. Part of these fish were allowed to spawn naturally, while
the others were overhauled daily and the mature eggs taken and fer-

tilized. Altogether 618,308,000 eggs were obtained, from which
583,707,000 fry were hatched and distributed. This egg yield not
only represents the largest number ever obtained at Boothbay Harbor
station, but the losses during incubation were smaller than heretofore
and the fry hatched were strong and of excellent quality.

The surplus pollock eggs accumulating at the Gloucester station
from time to time during the winter were transferred by means of

the steamer Gannet to the Boothbay Harbor station, four trips being
made for the purpose. As on previous occasions, the eggs did not
stand transportation well; and, though various methods were
employed in making the shipments, all were equally unsuccessful,
only 48,892,000 of the original 126,080,000 carried reaching the
station in good order.

During the first two months of the fiscal year the employees of the
Gloucester station made small collections of eggs of the mackerel and
butterfish. The mackerel eggs proved very poor and only an insig-

nificant number of fry were hatched, but the butterfish eggs yielded
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a large percentage of fry of good quality. Again in June, 1916, a

few million mackerel eggs were collected, and these were in course of

incubation at the end of the fiscal year.

PoUock work at the Gloucester station was taken up Xovemher 1,

the crew of the Grampus and several temporary spawn takers being
assigned to make egg collections from gill-net fishermen operating in

the vicinity of Cape Ann. Up to the middle of December the supply
of eggs was merely normal, hut during the last half of the month and
aU during January the daily receipts were heavy, often exceeding
75.000.

000, and on one occasion 129,000,000 were secured. These
enormous daily collections several times filled the hatchery to over-
flowing and left a large surplus stock to be otherwise chsposed of.

The spawning season extended from Xovemher 1 to February 17,

and the aggregate collections amounted to 1,713,730,000, of which
126.000.

000 were sent to Boothbay Harbor station for incubation
and 335,620,000, for want of hatching facihties, were planted in the
open sea off Gloucester. The eggs incubated at the station produced
752.040.000 fry.

Commercial fishermen began operating for cod m fields adjacent to

the Gloucester station in January, but no ripe eggs were secured
until February 10. The bulk of the season’s collections, which were
materially larger than m the past two years, was obtained in March
and the first week in April. In the second week of April, when ripe

fish were still plentiful, the spawning season was brought to a sudden
close by heavy spring freshets, which caused the surface water all

along the shore, and from 15 to 20 nfiles out, to become quite fresh.

The total number of eggs obtained was 145,630,000, from which
there was a hatch of 94,550,000 fry.

From fyke nets operated near the outer harbor at Gloucester m late

winter a sufiB.cient number of gravid flatfish were obtained to yield

219.610.000 eggs, and from them 200,680,000 fry were hatched.
The haddock fishing season began several weeks later than usual,

causing an unusually short egg-coUectmg period. Between April 12

and May 5, 36,720,000 eggs were secured from the giU-net fisheries off

Cape Aim, which number produced 22,170,000 fry for distribution.

The scarcity of egg-bearing lobsters within the reach of the
Gloucester station and the unfavorable conditions attending the col-

lection of brood lobsters and then* eggs have had the effect of practi-

cally suspendmg lobster hatchmg at this point. In the fall of 1915
an experimental lot of 21 egg-bearing lobsters was purchased and
placed m a five car to be carried through the winter. tVhen removed
therefrom about the middle of May, only 16 specimens were ahve.
These yielded 210,000 eggs, which, with 320,000 additional eggs pur-
chased during the spring, represented the entire supply of the
hatchery.

In view of the small results attamed at the Woods Hole station in

recent years in collecting cod eggs from the fishermen operating in

Cape Cod Bay, it was decided to discontinue the operations there

and rely solely upon brood cod obtained from commercial fishermen.

Arrangements were accordingly made to prosecute this work on an
extended scale, and the spawning inclosure provided for the purpose
was stocked during Xovemher with 3,100 brood fish, a larger number
by 700 than had heretofore been held therein. The fish were of

exceptionally fine quality and the mortahty was negUgible. Eggs
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were obtained from the inclosure between December 1 and February

16, the spawning season beginning about the usual time but closing

fully a month earlier than in 1915. Of the total collection of eggs,

amounting to 286,056,000, only 265, 877,000 could be handled with
the available hatching facilities. The remainder were therefore

transferred to the Gloucester station. The incubation of the eggs
proceeded favorably except for occasional periods of roily water, at

which times some losses were sustained, owing to the inability to

keep the hatching boxes working properly. The final results were
192,275,000 fry, which were liberated in local waters.

The first brood flatfish of the season at Woods Hole were purchased
from commercial fishermen on January 12, but, having been taken
from deep water, their eggs were not sufficiently developed to mature
satisfactorily in confinement. The fish were therefore released later

in the season to provide room for more advanced stock. Brood flatfish

were secured as heretofore from the grounds at Waquoit and Wick-
ford and from the newly established field at Menemsha Pond, 12

miles distant from the Woods Hole station. Between January 18

and the end of March, 1,099,622,000 eggs were secured, and had
there been facilities for handling them it is believed several billions

of eggs might have been obtained from the fish in sight at Menemsha
Pond. The fry hatched numbered 748,560,000, the percentage of

loss in incubation being larger than last year, owing to the difficulty

experienced at times with roily water.

RESCUE OF FISHES FROM OVERFLOWED LANDS.

The usual work of rescuing food fishes from the overflowed lands
along the Mississippi .and Illinois Rivers, by seining crews sent out
from the regular stations and by special field parties, was conducted
at Homer, Minn.

;
La Crosse, Wis.

;
North McGregor, Iowa; Bellevue,

Iowa; Friar Point, Miss.; and Meredosia, lU. Water stages on the
upper river were so high during summer that no work could be
accomplished until August 25. The total collections were larger

than for many years, 11,682,064 valuable fishes being rescued. Of
this number, 1,179,862 were delivered by cars and messengers to

applicants or for planting in distant public and private waters; the
remainder (10,502,202) were returned to the Mississippi River.
A most conspicuous public service was rendered in March and April

by the rescue of some 5,000,000 large fingerling and adult fish, buffalo-

fish and carp predominating. These were taken from an overflowed
area 11,000 acres in extent, across the Illinois River from the Bureau’s
station at Meredosia, 111. The preceding year fish dealers in that
vicinity had impounded several thousand adult fish in a large lake
back of the levees protecting the district. Subsequent rains inun-
dated the entire area, scattering the breeding fish far and wide during
the spawning season; and as the water receded their offspring, being
unable to escape to the river, became congested in unbelievable
numbers in drainage ditches and depressions of the land. Their
total loss would have been inevitable had it not been for the prompt
action of the Bureau in conducting rescue operations so long as
funds were available. The majority of the stranded fish were thus
saved, and their return to the Illinois River must serve to add
materially to the resources of that stream in years to come. It is
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the desire of the Bureau to secure adequate funds for increasing this

work throughout the Mississippi Valley, as the present operations
are wholly incommensurate with the field to be covered. Buffalo-
fishes, carp, and catfishes, the mainstay of the commercial fisheries

there, are noticeably decreasing, although sufficient young of these
species are each year perishing on the overflowed lands to maintain
the present fisheries and increase the future supply if proper measures
for their salvage are taken.

ACCLIMATIZATIOX.

The transfer of humpback-salmon eggs from the Pacific coast to
the Maine hatcheries was repeated in the fall of 1915, and in the
spring of 1916 the third plant of the species was made in the waters
of that State, which were at one time replete with the Atlantic
salmon. The young available for distribution, numbering 6,225,808
and ranging from 2^ to 6 inches in length, were deposited in pre-
viously selected streams under very favorable conditions.

The success of this interesting experiment in acclimatization seems
assured. There was a remarkable return of mature fish in the
summer and fall of 1915, the outcome of plants made in the spring of

1914. Many fish weighing over 5 pounds were taken or seen in the
Penobscot River, and 20 were captured ahve by agents of the Bureau
near Bangor and held in an effort to obtain ripe eggs. From two of

these fish 3,000 eggs were taken on September 6 and, after fertiliza-

tion, sent to Craig Brook, where incubation was completed with
normal results. Accounts of the appearance of this new fish in

various minor rivers have come in, and in the Dennys River there

was a noteworthy run which began as early as August 15 and con-
tinued as late as September 24. The local fishermen caught and ate
large numbers, and during the week of September 20 an employee
of the Green Lake hatchery took 15 fish (8 males and 7 females)
which had passed through the fishways in dams in Dennys River and
were di’opping downstream in a spent condition. At the same time
both live and dead fish were observed below the dams.
Another carload lot of Atlantic lobsters from Maine was sent to

the Pacific coast on November 15, 1915. The shipment, consisting

of 5,423 adults about equally apportioned as to sex, reached its

destination on November 20 in much better condition than any
previous lot. At the railroad terminus (Anacortes, Wash.) the
lobsters were placed in four floating live cars that had been prepared
for them, and there allowed to feed and to recuperate overnight.

The following morning they were towed in the crates to the San Juan
Islands, in Puget Sound, and liberated in BeUingham Chamiel, off

Guemes Island. The number of strong, healthy lobsters planted was
3,325, or over 61 per cent of the original consignment.
During the fall of 1915 a shipment of large crabs from Puget Sound

to the New England coast was made. Ovdiig partly to a vTeck and
partly to difficulties in handlmg^ only a small number survived the

journey. These were liberated in good condition off the coast of

Maine.
Limited consignments of fish, lobsters, and fish eggs to foreign coun-

tries and insular possessions were made during the year. Fifty

thousand rainbow-trout eggs were sent to Portugal, 200 adult
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lobsters to Japan, and 600 black bass, 1,500 sunfish, and 1,500 catfish

to Porto Rico.

COOPER2VTION WITH THE STATES.

The Bureau has been glad to continue its usual cooperative re-

lations with State fishery authorities, and has furnished on request
large numbers of eggs of various species for development in State
fish hatcheries and also considerable numbers of young fish for plant-

ing under State supervision. A list of the States to which such as -

sistance was rendered, and the allotment of fish or eggs in each case,

are shown by the following table:

Allotments of Fish and Eggs to State Fish Commissions, Fiscal Year 1916.

state and species. Eggs. Fry.
Fingerlings,
yearlings,
and adults.

Alabama: Black bass 1,000
California: Chinook salmon 19,622,340

160,000
Colorado

:

Blackspotted trout
1,500

375
Delaware:

Black bass
Shad 400,000

Illinois:

Black bass 5,040
300

249, 000
62, 900
35, 390

560

Brook trout 25,000
Carp
Catfish
Crappie
Pickerel
Pike perch 20, 000, 000

50,000Rainbow trout 9, 750
6,240
1,600

Sunfish
Yellow perch

Indiana: Pike perch

15.000.

000

25.000.

000Iowa: Pike perch
Kentucky:

Pike perch 9,600,000
Rainbow trout 16,000
Smallmouth black bass 7,500

Maine:
Brook trout 100,000

50,000
300.000
50. 000

25.000.

000
1,097,000

15.000.

000

3,000,000
25. 000

26,235,000

10.000.

000

200.000
25. 000
250.000

200.000
50.000

Lake trout
Landlocked salmon

Maryland: Brook trout
Massachusetts:

Pike perch
Shad ...
Yellow perch

Michigan:
Lake trout
Landlocked salmon
Pike perch
Smelt

Minnesota:
Lake trout
Landlocked salmon
Steelhead trout :

Montana:
Blackspotted trout
Brook trout.
Catfish 940
Grayling 2,300,000
Pickerel .' 565
Rainbow trout 320,000
Sunfish 025

475Yellow perch
Nebraska: Pike perch 1,500,000

50. 000
100,000
25.000
100,000
93.000

New Hampshire:
Brook trout
Lake trout
Landlocked salmon
Rainbow trout
Steelhead trout
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Allotments of Fish and Eggs to State Fish Commissions, Fiscal Year 1916

—

Continued.

State and species. Eggs. Fry.
Fingerlings,
yearlings,
and adults.

New Jersey:
Landlocked salmon J 10,000

50,000

-
1

Smallmouth black bass 1 159
Steelhead trout 93,666

10.000.

000 i

25.000 1

6.000.

000
93.000

68.425.000
I

68.010.000
i

200,000 :

3.000.

000 ;

1.000.

000 1

196,000 1

1

Xew York: "Landlocked salmon
North Dakota:

1

Ohio:
1

Whitefish
Oregon:

1

Blueback salmon
Chinook salmon
Silver salmon
Steelhead trout 500,000 :

1

Pennsylvania:
T.at'fi trnnt 100,000 !

3,000,000Pike perch 1

South Dakota:
Brook trout 50.000

30.000I och Leven trout
Pike perch 25,000,000

100,000
50,000

Utah:
Brook trout 6,000
Lake trout

Vermont:
Catfish 150
Lake trout 201,054

50,000
15,000,000

150.000

50,000
432.000
100.000

3,500,000
5,000,000

200,000
50.000

400.000
25.000
100.000
200,000

•

Landlocked salmon
Smelt
Steelhead trout

Washington:
Brook trout
Blackspotted trout 1

Rainbow trout
Wisconsin:

Lake trout i"
Whitefish

1

Wyoming:
Blackspotted trout . . . j !

Brook trout
Grayling
Lake trout
Rainbow trout
Steelhead trout 1

Total 377,367,394 10,507,500 478, 569

FISHES PLAXTED IX COXXECTIOX WITH FISH-CULTUKAL EXPEBI-
MEXTAL WOEK.

The fisheries biological station at Fairport, Iowa, engages not only

in mussel propagation, but in experiments relating to the propa-
gation and rearing of useful fishes. The experiments are conducted
not for the purpose of distribution, but for the acquisition of knowl-
edge of practical value in fish culture. Nevertheless, large numbers
of fish are produced, and the surplus is liberated in the public

waters, usually in the vicinity of Fairport, and in connection with
operations of mussel propagation. The following table shows the

number of each species distributed and the stage in which planted.

These figures are not included in the report of regular distributions

elsewhere referred to.
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Fishes Distributed and Stage in Which Planted.

Species. Fry.
Finger-
ling.

Adult. Total.

T.nrp’ftmnnth hlflelr ha,'?s 5,332
719

54, 723
5,335

24,350
2, 657

5,332
5, 219

55, 142

5, 339
9,935, 600

2,801
83,000

iSmn.llmniit.h black bass 4,500
Sunfish 419

4Crappie
HnfFalnfisb 9,911,250
Catfish 144

Missouri sucker 83, 000

Total 9,998,750 93, 116 567 10,092, 433

ARXmCUL PROPAGATION OF FRESH-WATER MUSSELS.

The propagation of fresh-water mussels is pursued in connection
with the operations of the fisheries biological station at Fairport,

Iowa, chiefly through field parties at various places in the Mississippi

Basin. The object of this work is the increase of the mussels whose
shells are utilized in the extensive pearl-button industry.

During the year the inoculation of fishes with the larval mussels,
which is the only known method of propagation, was actively con-
tinued, and increased efficiency is to be noted. Owing to excep-
tionally high and prolonged flood stages of the central rivers, it was
impossible at times to accomplish the best results, and the number of

larval mussels planted was, therefore, slightly less than in the pre-

ceding year, being 331,451,490, compared with over 344,000,000 in

1915. These belonged to seven species of commercial mussels, as

shown in the following table. The actual cost of production was 1.55

cents per thousand, but if allowance is made for overhead charges
the cost per thousand was 2.35 cents, against 2.7 cents in 1915. In
connection with this work, 34,772 adult and 265,462 fingerling fish

were rescued from landlocked ponds in the overflowed lands and
returned to public waters. The total number of fish handled was
424,550.

Mussel Propagation, Fiscal Year 1916: Points op Deposit and Species of
Glochidia Used for Infection.

Species

Mississippi River.

Wabash
River: Vin-
cennes, Ind.

Black
River:
Black

Rock, Ark.,
and south.

White
River:

Newport,
Ark., and
vicinity.

Total.
Fairport,
Iowa.

Lake Pepin,
Minn.

Black sand-shell {Lampsilis
recta) 11,288,300

415, 800

20,990

73, 043, 500

147.000

447.000

309, 200

11, 288, 300
827, 600

151, 195, 990

167, 236, 400

147.000

447.000

309, 200

Butterfly (Plagiola securis)...

Lake Pepin mucket {Lamp-
silis luteola)

411, 800

151,175,000
Mucket (Lampsilis ligamen-
tPna) 3,553,500 26, 711, 100 63,928,300

Blue-point (Quadrula pli-
cata)

Pocketbook (Lampsilis ven-
tricosa)

Yellow sand-shell (^Lampsilis
anodontoides)

Total 85, 671, 790 151, 175,000 3, 553, 500 26,711,100 64, 340, 100 331,451,490

65199°—16 3
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MARINE AND FRESH-WATER INVESTIGATIONS, SURVEYS, AND
EXPERIMENTS.

STUDIES OF MARINE FISHES.

Notwitlistanding the long existence of great marine fisheries and
the common assumption of their inexhaustibihty, the development
of modem fisheries has been such as to call for the artificial propaga-
tion of certain species and to create a demand for knowledge of the
life histories, the habits, and the migrations of the important fishes.

This knowledge is desired in order that we may determine with what
impimity the fishing methods may be contmually increased in extent
and thoroughnessj or what measures of protection may be appro-

E
riate, and so that we may properly appraise the value and the possi-

ilities of cultural operations as applied to marine species. The
problem must be approached through a complex but systematic plan
of study, and final results are not obtainable in a short time. Never-
theless, the continued collectmg of fishes at various places and in the
different seasons, the persistent application of the methods of modern
science to the details of structure that may be characteristic of differ-

ent locahties or ages or seasons or that maybe indicative of migrations
or other phenomena of life, and the careful consideration of the
conditions and results of commercial fisheries will bring us finally to

the attainment of a degree of precise knowledge that a few years ago
we could‘not have anticipated.

The investigation of the sea herring, which, as the basis of the
herrmg and sardine industries, is one of the most important fishes of

the North Atlantic coast, has been continued in connection with the
oceanographic work of the schooner Grampus. The analysis of the
data gathered has been pushed as rapidly as possible and it is ex-
pected that the results will be ready for publication within a short time.
The most important commercial fish of the South Atlantic and Gulf

seaboard is the mullet. Careful studies pursued through temporary
services in connection with the Beaufort laboratory have laid a
definite and necessary basis for more comprehensive inquiries when
it may be possible to carry them out. It is expected that a detailed

report of the result of the studies can be pubUshed after the conclusion
of one more season’s work.
An investigation of the habits and possible races of flounders has

also been undertaken on the coast of New England, but as the study
is only in its incipiency and the investigator has not yet been able to

devote to it his entire time it is not now possible to report a definite

degree of progress.

For several years the Bureau has directed attention to the condition
of the tuna fishery on the coast of southern California, which, with
the canning industry based upon it, has shovm such marked develop-
ment in the last few years. The fishery and canning industries are

subject to unfortunate vicissitudes because of the irregular appear-
ance of the tuna in the waters accessible by the present methods of

fishery. Nothing of a definite nature has been known as to the
habits of the tuna, the causes that govern their appearance and dis-

appearance, the parts of the ocean generally frequented by them,
or the localities resorted to for purposes of breeding. For nearly two
years the Bureau has attempted to gain such information as was
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obtainable through investigations conducted from shore or by the

use of small boats. It was realized that the proper method of attack

was through investigations extending over a large area of the ocean
and conducted through the instrumentality of a seagoing vessel.

This was fortunately made possible in February, 1916, when Congress
through an urgent deficiency bill provided an appropriation which
enabled the Bureau to detail the steamer Albatross for special service

in the tuna investigation. The first cruise was promptly begun, and
on May 10 the vessel arrived at San Diego after spending three weeks
in cruising along the coast of Lower California and several hundred
miles farther south and west, as far as Los Coronados Islands. Other
cruises followed this one, and the investigation was in progress as the

fiscal year closed. From the middle of April to the middle of May
there were no tuna along the Lower California peninsula from San
Diego to Socorro Island and westward to Guadalupe Island. Two of

the best practical tuna fishermen of San Diego accompanied the vessel

on this cruise. In the latter part of May tuna were encountered off

Lower California near San Geronimo Island, and near the San Benito
Islands; none were found on a cruise extending west of San Diego
150 miles. During the month of June tuna were present off San
Diego and San Pedro, although they were not taken in commer-
cial quantities, this being attributed to the coldness of the surface

water. The investigation has been somewhat hampered by the con-
tinued prevalence of rough weather, but will be continued and
prosecuted as actively as possible during the next fiscal year.

The importance of a knowledge, of the larval development of fishes

was cited in the last annual report. Such studies have been continued
both at the Woods Hole laboratory and in connection with the investi-

gations in Chesapeake Bay. At the Woods Hole laboratory sub-
stantial information was gained regarding 12 species, 6 of which are
of direct commercial importance, namely, the tautog, cunner, scup,
sea robin, whiting, butterfish, anchovy, menhaden, glut herring, silver-

side, three-spined stickleback, and four-spined stickleback. For
years the Bureau has endeavored to gain information regarding the
breeding habits of the menhaden. With the knowledge gathered
during the present fiscal year, the Bureau is now in better position to
follow up the life history of the menhaden.
Near the close of the fiscal year and in connection with the Chesa-

peake Bay investigations, additional data were obtained regarding the
eggs and larvae of the anchovy, hog choker, goosefish, and gray trout
(squeteague) . Experiments with hatching of butterfish were attended
with success.

SHELLFISH INVESTIGATIONS.

The oyster, as the most important food resource of our waters, has
continued to command such attention as it was possible for the
Bureau to bestow. Owing to the fact that oyster culture, where it

is now practiced, has reached a relatively advanced stage of develop-
ment and, where not practiced, is hindered by peculiar economic
conditions, the problems of the industry are comparatively complex
and difficult of solution. Until the close of the fiscal year 1916 the
Bureau had not been in position to give the continued and effective
attention to the oyster that it deserved. Recent action by Congress
has to a large extent remedied this deficiency and more effective serv-
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ice to the oyster fishery may be expected in the future. This has been
brought about by the establishment of several new positions carrying
salaries that will attract and retain competent assistants.

^leantime the Bureau has sought to attack such problems of oyster
culture as were adapted to its means and facilities. Encouraging
progress has been made in studies of the propagation of oysters, the
nutrition of oysters, and the occurrence of phenomena of ^'greening”
and “green gill.” In the study of “green giU” the results have been
of unusual interest and value. While no method of controlling the
“green gill” has been determined, it seems well established that the
green color is due to the presence of a particular diatom, one of the
minute floating plants that form a large element of the food supply
of 0}'sters. This particular species of diatom is known as Nav^icula

ostrearia, and is identical with the form which is abundant in the
region of ^larennes, France, and which gives to the oysters of that
region the peculiar color and flavor which are so highly esteemed.
It is not yet ascertained what are the causes of the peculiar abun-
dance of this form in certain years and in certain localities, but when
it is known to the public that the occurrence of “green gill” merely
means that the oystem have attained a condition that is so highly
esteemed in the markets of Europe much should be done to dispel

the present prejudice which occasional!}" causes great financial loss

to our planters. Instead of being dreaded or a cause of pecuniary
loss, the “green gill” may be welcomed as giving the opportunity to

supply a superior article at perhaps a premium in price. These state-

ments do not apply to the oysters which are marked by greening of

the entire body owing to the presence of certain mineral salts in the
water. This is a distinct condition not easily confused with the
well-lmovTi

‘
^ green gill .

”

The problems of oyster culture on the Pacific coast,,where an indus-

try of great possibilities is contending against peculiar natural diffi-

culties, have received recognition, although not as yet in a manner
commensurate with the actual needs. Some support has been given
to investigations being pursued in Puget Sound, and the progress

attained has been such as to justify the Bureau at the close of the

fiscal year in arranging to extend a substantially increased measure
of financial aid.

The remarkable growth of the blue-crab fishery during recent years

has made protective action seem imperative, and the Bureau has

been repeatedly importuned for counsel as to the propriety and
effectiveness of specific measures proposed and for information regard-

ing the habits and life history of the crab. Since the blue crab is

migratory, passing at different stages of its life cycle from the waters

of one State into those of another and going from the bays to the

ocean and back, the Federal Government is the only agency which
can properly and effectively complete the necessary investigations.

The result of careful attention to the matter has been to perfect before

the close of the year an arrangement under which competent services

are secured for attacking the study in a thorough manner.
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PROGRESS OF DIAMOND-BACK TERRAPIN CULTURE.

The success which has previously been attained in the experiments
in terrapin culture has been continued in the past year in even more
marked degree. It is timely to summarize some of the more impor-
tant results at the Beaufort laboratory.

(1) Perhaps the most interesting development of the year is the
fact that the three oldest broods of terrapin that were hatched in the
experimental pounds and grown in captivity have produced eggs.

The two oldest broods, one of which had been winter-fed during the
first season while the other had been permitted to hibernate, began
laying in 1915 and the eggs hatched successfully. The terrapin of

the hatch of 1911 laid eggs in 1916, before the close of the fiscal year.

These significant inferences mav be made: (a) That terrapin born
and reared in confinement develop in a normal way and will repro-

duce their kind; (h) that the reproductive cycle may be completed
in six years, even though the terrapin hibernate as in nature

; (c) that

by preventing hibernation and forcing growth through the first winter
by feeding in a heated house the maturity as well as the growth of the
terrapin may be advanced by one year, so that a new generation is

started in five years rather than in six.

(2) The adult breeding stock of terrapin has from year to year
steadily increased in productivity, and there is ground for belief that
the adult breeders have not yet reached the maxmium capacity for

reproduction. The following figures show the number of young pro-
duced by adult breeders during each of the past four years and also

the average number per female yielded by the original stock of

breeders

:

Year.

Number of
young from
all adult
breeders.

Average
number per
female of
original
breeding
stock. .

1912 1,326
1,506
1,690
2,128

12. 81

14. 52
15.23
21.43

1913
1914 ,
1915 r

Those terrapin which have been longest in captivity produced in

1915 an average of 21.43 young for each female.

(3)

The value of winter feeding during the first season is well
established by the increased rate of growth, the shortening of the time
required to attain reproductive maturity, and the very low rate of

mortality. The death rate has never been so low as during the winter
of 1915-16. Among 700 terrapin fed on fresh food the loss was about

6J per cent, while among those fed on salted food the loss was about
8J per cent. The deatii rate in hibernating stock was 13 per cent.

The cost of food for winter feeding at Beaufort varies from 3 to 15
cents per 1,000 young terrapin per day, according as salt fish, fresh

fish, or oysters are used. Assuming 10 cents as an average daily
expenditure per 1,000 terrapin, the cost of food for 1 terrapin for a
period of 5 months in the first winter would be IJ cents.
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(4) The death rate among terrapin after the first season is so small
as to be nearly negligible. It is found to be about 1 per cent in the
second year, diminishing with age to one-half per cent and less. The
principal mortahty occurs in the first season, and is then found to be
chiefly among the “runts,’’ which should probably be culled out in

ordinary practice. While the death rate has been as high as 20 to 25
per cent during the first season, it has now been reduced, partly
through improved methods of sanitation, to less than 10 per cent.

The losses are remarkably low when it is considered that deaths occur
principally when terrapin are very young and before they have
become a source of expense, and that the productivity of the terrapin

is such that even a loss of 30 per cent at this stage could readily be
compensated for by mcreasing the numbers hatched and saved for

rearing. So far as regards disease and death rate the rearing of

terrapin is a matter of much less difficulty than the raising of poultry.

(5) The history of our experiments during many years gives

strong gromids for belief that domestication of terrapin is accom-
panied by mcreasing productivity and diminishing disease and
mortality. Our experience indicates the advisability of retaining a
select brood stock for a rather indefinite period, instead of adopting
new breeders from year to year, as might be done in stock raising.

Some of the breeders have been in captivity for about 14 years. -

It'may be noted that the experiments in terrapin culture have
not the nature of small laboratory tests but are carried out upon
such a scale as to be comparable to commercial operations. It is

possible also to check our results against those obtainable in a large

local commercial venture which has adopted methods based upon
those followed in the Bureau’s work. From this it appears that the

various results gained in the Bureau’s experimental work are not to

be taken as exceptional, but that they are, in a general way, typi-

cal of what may be expected in cultural operations conducted accord-
ing to sound principles and with the exercise of proper care.

There are now about 3,000 terrapins under observation and clas-

sified in more than 25 experiments which are being directed to obtain
definite answers to practical questions that yet demand attention

and justify the continuance of the investigations. Among these

are: What is the proper proportion to maintain between males and
females, and what are the best conditions for prolificness in eggs and
for successful hatching? What are the possibilities of improving
rate of growth by selection, and what are the opportunities for pro-
moting economy through proper culling or other methods? These
are only some of the practical questions which warrant further inves-

tigations.

SURVEYS OF FISHING GROUNDS.

Some further work has been done in extending the known hmits of

the blackfish grounds off the coast of North Carolina. The Bureau
maintains a buoy on the principal grounds, which is of service to

fishermen both in locating this particular ground and as a bearing
from which to find other grounds. The fishery is not developed in

proportion to the evident possibilities, owing partly to the lack of

suitable boats and partly to the unwillingness of local fishermen to

engage in operations at any distance from the shore. One or two
crews have, however, taken advantage of the opportunities and the
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fishery was regularly followed through the winter and spring of 1915-

16 with results that were very satisfactory to the fishermen and the

vessel owners.
The survey of halibut grounds lying off the coasts of Oregon and

Washington was continued by the steamer Albatross during the first

three months of the fiscal year. The first trip of the Albatross was
to grounds off the coast of Washington from Grays Harbor to Flat-

tery Banks, but the abundance of ground and blue sharks rendered

the location unpromising for the establishment of a fishery at that

time. Two especially favorable halibut bottoms were discovered,

one 31 miles west of Grays Harbor and the other 37 miles S. by W.
from the Umatilla Lightship.

The second trip covered the same region by lines of sounding
intended to determine the possible existence of offshore banks rising

from the deep water. One such bank was located as apparently the

top of a submerged mountain, rising 6,000 feet from the floor of the

ocean. The depth ranged from 525 to over 830 fathoms. The bank
is not shoal enough for fishing, but it suggests the possible existence of

other banks that might be of greater practical importance. The
location of the bank is about 278 miles from Cape Flattery Light, the

latter bearing N. 66° Fi.

A third trip covered the region off the Columbia River and south
therefrom as far as Cape Meares. Good halibut bottom was found
S. 71° W. of Columbia River Lightship, 17 miles out. South along

the 100-fathom curve to Cascade Head good bottom was noted for

nearly the entire distance in 110 to 120 fathoms. A patch of suitable

bottom was located 22 miles northwest of Cape Meares Light in 94 fath-

oms. The largest ground discovered by the Albatross on this trip lies

between TiUamook Head and Cape Falcon, 28 to 30 miles from the

coast. The bottom-is of coarse and fine gravel, black sand, and
granular shale, and an abundance of life was noted at the surface

of the water. Important hydrographic observations were made and
reported to the Coast and Geodetic Survey and to the Navy Depart-
ment. A report of the halibut survey, with charts, will soon be
published.

OCEANOGRAPHIC STUDIES.

If we were interested to know the capacity of certain lands for

the support of particular kinds of animals; if we wished to ascertain

the causes of the natural movements of such animals
;
or if we were

to determine upon a proper policy of handling our stock in governance
of their capture, or in endeavors to increase their numbers by cultural

methods, we could not neglect to consider the character of the land
in its various parts, its yield in vegetation small and large.

Similar inquiries, roughly spealdng, when applied to the ocean
constitute the science of oceanography. However it may appear to
the eye, the ocean is not one great homogeneous body of water, but
is marked by a diversity such as we are familiar with upon the land.

Variations in depth, in saltness, in temperature, or in richness of

animal and plant life are always encounterable, whether we proceed
from the shores to the open sea, from the surface to the bottom, from
east to west or north to south, from any one geographic region to
another. There are variations from year to year, even from season
to season; there exist veritable deserts where abundant fish might



40 REPORT OF THE COMMISSIONER OF FISHERIES.

starve from want of food, contrasted with zones of plenty. There are

currents and counter currents and blendings of different waters.

In one geographic locahty, waters flowing from tropical regions and
laden with characteristic animals and plants may overhe waters
emanating from arctic domains and carrying their pecuhar types
of hving things. If we do not have knowledge of such conditions,

we can not determine whether a condition of extreme paucity of fish

Ufe such as was conspicuous on oureastern shores in the summer of1916
is an indication of exhaustion of the fisheries or is an inevitable con-

sequence of observable oceanographic abnormahties that can not be
affected by man’s operations; we will not be able to understand
what general movements of fishes or variations in local abundance
of fishes are attributable to unwise human operations and what are
properly to be expected as a reflection of normal phenomena of nature.

Oceanographic studies are not new in this or other countries; and
extensive data have been gained by the Bureau at various times
during many years, but within the past few years the Bureau has
planned for better coordination of such studies as could be conducted
within its means. Operations have been pursued intensively in re-

stricted regions, so that a completed exploration might be made and
relations estabhshed with a degree of definiteness that would make it

possible to deduce some practical conclusions.

The investigation of waters off the Atlantic coast, primarily in

the Guff of Maine and southward to the Grand Banks, has been
continued in connection with studies of the hfe history and habits of

the herring and other fishes. The schooner Grampus was detailed

to this work with an assistant from the office in active charge of the
obseiwations, while the investigation was under the fortunate direc-

tion of a skilled oceanographer whose services were available to the
Bureau. The results gained during preceding years have been made
pubhc from time to time and a final report may be expected within a
short while.

Near as the Chesapeake Bay is to the center of administration and
important as its fisheries are, we have been without systematic and
detailed knowledge of the physical and biological features of its

waters and of the effect of such conditions upon the constant move-
ments and varying abundance of important fishes. Beginning in

October, 1915, the steamer Fish Hawk was detailed to a general in-

vestigation of the Chesapeake Bay under the direction of a well-

equipped assistant. At intervals of a month or six weeks there have
been cruises over the bay, while observations of various sorts were
made and material collected for later careful study. The investiga^-

tion was by no means confined to technically oceanographic subjects,

but a number of useful inquiries were embraced in the general scope
of work and many valuable services rendered. The existence of

resources in hydroids, or “sea moss,” the basis of a possible new
industry was demonstrated; the spa^vning habits and the fife his-

tories of fishes were studied; experiments were made with the propa-
gation of certain species

;
crab fishermen were induced to experiment

successfully wdth use of pickled dogfish and shark meat as bait,

and a probable use estabhshed for a fishery product that had hitherto
been wasted. The United States National Museum, upon invitation
from this Bureau, also took advantage of an unusual opportunity
to add to its natural history collections. The survey must be ex-
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tended into the next fiscal year before it can reach a stage of com-
pletion.

Each important vessel, where engaged in other primary investiga-

tions, has taken advantage of the opportunities for recording hydro-
graphic observations as far as consistent with the economical prose-

cution of its immediate objects. Thus data of some value have been
reported by the steamer Albatross while pursuing special studies of

the western coast and by the steamer Fish Hawh while working off the
coast of North Carolina.

STUDIES OF ANADROMOUS FISHES.

Among the most highly esteemed of our food fishes are those that
spend the greater part of their lives in the ocean, but at one stage
enter the rivers for the purpose of reproduction. Such are the
salnions, the striped bass, the shad, and the sturgeons. Crowding as

they do at one particular season into certain restricted channels,
namely, the river courses of our coastal slopes, they become the more
readily an easy prey to man’s pursuit. Unless the greatest foresight

and restraint are exercised in the fishery, and the methods of arti-

ficial propagation are resorted to, such fishes are certainly doomed to

rapid diminution, if not complete disappearance. The absolute
abundance of anadromous fishes is too easily overestimated. Take
all the shad which even in past times entered our rivers and strew
them widely over both land and water of the coastal plain, and their

‘‘abundance” would be lost to view; or, as may indeed be done in

nature, scatterthem over the continental slope beneatli the ocean waters
and they become one of the rarer fishes of the sea. There is little

reason to wonder that a shad is so seldom taken in the ocean fishery

followed off the greater portion of our coast. It would have to be an
extraordinary condition, such as abundant food, perhaps, that would
bring shad together in a particular region of the sea, that would per-
mit an ocean fishery for shad to be carried on. Such, indeed, appears
to be the case of certain regions off the northeastern coast where
“sea-run shad” become a feature of the local markets. What is the
origin of such shad ? Are they a distinct race, or are these the shad
that were bred in southern rivers ? The extent and directions of

migration of the fish are questions of vital interest. To what extent
are the runs of one river affected by fishing oj)erations in another?
In what degree does artificial propagation in one stream yield returns
of value to another? These are all kindred questions or aspects of

one general problem for each anadromous species.

Notwithstanding the attention which has been devoted to the
shad during so many years, the paucity of explicit knowledge is

keenly felt. Early in the fiscal year the Bureau instituted a com-
prehensive investigation of the shad, hoping that the application of

newer methods of investigation may afford the key by which the
mysteries may be unlocked. Beginning with the St. Johns River
in Florida in January, the investigator has worked up the coast,

visiting the principal shad streams as nearly as possible at the time
when the fish are arriving from the sea. By the close of the fiscal

year he had reached New England, where studies v/ere being made
both of the native shad of Maine and the sea shad of the waters
north of Cape Cod. Many questions have received attention,
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although the primary purposes have been to determine if shad of
different rivers or of different brood regions present distinguishable
racial differences and to obtain information as to the extent of the
coastwise movements of the fish. Many data have been accumulated
and many specimens secured, all of which must form the basis of

subsequent detailed studies before exact conclusions can be drawn.
Associated with the shad and herring and having similar habits is

the glut herring, a species of considerable abundance but one which
until recently found only a limited market in the localities m w^hich
taken. The past few years have witnessed a marked increase in
value and diminution in numbers. During the past season experi-
ments were made by an assistant in cooperation with fish culturists

to ascertain the best methods of handlmg and hatching the eggs,

and the results have indicated that the artificial propagation of the
species on a large scale is feasible.

The detailed study of the life history of the salmon of the Sacra-
mento and Columbia Rivers has been continued and the field work
is practically concluded. With the study of accumulated data and
the preparation of the report during the ensuing fiscal year, it is

expected that conclusions will be reached that will guide our fish-

cultural operations to a stage of greater efficiency.' In the direction

of these studies the investigator has had not only the benefit of the
most expert counsel but the sympathy and suggestions of practical

fish culturists.

INVESTIGATIONS RELATING TO FRESH-WATER FISHES.

Tlie field of fresh-water fish investigations has been too little

touched, although the immediate opportunities of domestic fish

culture are probably greatest among fresh-water forms. No one
assumes that the great complex of streanis and abundant lakes and
ponds are productive to their maximum capacit}^, but rarely is due
care taken to conselwe in practicable ways the conditions in them
favorable to the growth and propagation of fish. This phase of the
general problem of fish procfuction is not yet adequately realized

nor are the principles satisfactorily developed.
That the streams, lakes, and ponds should be stocked and restocked

with fish is an ever growing demand which indicates the widespread
interest in such fisheries, whether they serve as a means of recrea-

tion or as a source of food. The stocking and restocking of waters
is, however, not usually the principal desideratum. In specific

instances the actual condition to be relieved may be due to an over-
abundant stock. Just as agriculture has long since passed the stage
wdiere increased production is sought primarily through the planting
of more seed in a given area, so it is incumbent to give proper atten-

tion to promoting a favorable condition for the growth of fish, look-

ing intelligently to the maintenance of suitable condition of physi-

cal environment, abundance of food, proper association of species,

and a correct proportioning of numbers and variety of fishes to the
biological capacity of the water.
The fishery problems of fresh water are undoubtedly simpler than

those of the seas, but they are certainly less directly approachable
than the problems of agriculture which have met their solutions.

It is not surprising, therefore, that, throughout the country in mat-
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ters of fish culture, there is as yet too little serious endeavor to find

real causes or to apply appropriate remedies. Year by year the

Bureau is devoting more careful and fitting attention to the prob-

lems of fresh-water fisheries, and some of its principal activities in

this field may be referred to.

The problem of fish culture, at least as referring to pond fishes,

is primarily one of food supply. Our knowledge of the food of

fishes is as yet seriously inadequate. The food taken by fishes

varies with the species, with size and age of the fish, with the season

of the year, and with the abundance of the various kinds of food
materials present in different bodies of water. A few observations

in one locality or at one season of the year afford no criterion for

the conclusions that we may seek to draw, for an appraisal of the pos-
sibilities of fish produc/tion in any body of water, for an understand-
ing of the variations in the sizes attained by a given species of fish

in different bodies of water, and for the direction of our efforts to

promote an abundent and reasonably constant supply of food under
all conditions subject to control.

One of the investigations of the food of fishes that has been pur-
sued comprises an examination of a number of perch taken from
each of two lakes in Wisconsin during each week in the year. At
the same time collateral studies have been made of the food of many
of the important fishes, their habits and interrelations. Some of the
results have been submitted for publication, while other reports are
in preparation. The accumulation of such data is not of theoretical

interest; it is indispensable to a purpose, for it must lead eventually
to intelligent conclusions as to the highest possibilities in rearing
fishes and the methods of realizing such possibilities.

At the Fairport station several special fish-food studies are being
actively pursued. In connection with the experiments in rearing
buffalofishes, examinations are systematically made to determine the
food taken at all sizes and all stages. Investigation of the food of

all small fishes in the experimental ponds are being conducted in

connection with parallel studies of the available foods in the ponds.
Systematic studies are being made of the aquatic insect life. Experi-
ments are also being directed at the problem of promoting an abund-
ant growth* of food organisms by methods of fertilizing the water or
otherwise.
The investigation of the habits and movements of fishes in the

Mississippi Kiver with especial reference to the obstruction of the
river by the dam at Keokuk has been continued throughout the fiscal

year. Only tentative conclusions have as yet been reached, but the
progress of the investigation has been such that it may be hoped to
present a full report within another year.

Within the year there has been completed a report embodying the
results of an earlier investigation of the Kangeley Lakes of Maine.
These have for many years been among the more widely known for
their game fishes, and the investigation was undertaken to gain
information that ‘might serve not only as a guide to fish-cultural
development of these particular waters but as a basis for the adop-
tion of a proper policy with regard to other lakes. The report
comprises an unusual body of information regarding the habits and
relations of many important food and game fishes.
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There is in progress and now drawing to a conclusion an investi-

gation of the habits of the common smelt, a fish which is of no little

economic importance, partly as an object of fishery itself and more
significantly as a source of food for the larger food and game fishes.

It is generally known that many species of fish are destructive to

the larvse of mosquitoes, but, where public health is involved, it

becomes of high importance to know definitely what fish are most
effective in mosquito extermination and under what conditions is

their efficiency greatest. In many cases, where the usual treatments
of waters are impracticable because of expense or other sacrifice

involved, it is convenient to rely upon the agency of small fish,

provided there can be assurance that the result sought vdll be fully

accomplished. It is possible that in particular cases partial failure

to eliminate all mosquito larvae can be turned into complete success
through the introduction of other kinds of fishes that will be adapted
to the particular condition of the pond or through measures taken
to so change those conditions that the fish will have a better chance
to obtain their prey. It is necessary then to study the comparative
efiiciency of the different species of fish and to ascertain how the
efficiency of' the more suitable species is affected by the various
conditions of depth, vegetation, and debris.

At the beginnmg of the fiscal year the Bureau issued an economic
circular giving an account of the various species of fish that play
an important part in mosquito extermination and at the same time
it entered into cooperation with the Bureau of Entomology for a
careful investigation directed to the ends just stated. The inquiry
will be continued through the next fiscal year.

In addition to its functions in mussel culture, and without hin-

drance to them, the Fairport station is being utilized effectively in

fish-cultural experimental work. Some of these experiments are

being conducted with the game fishes that are favorite objects of

cultural efforts. The purpose of these experiments is primarily to

ascertain the conditions under which the fish may be reared to a

market size in greatest numbers.
During the spring of 1915 unusual success was attaiued in the

hatching of the eggs of the buffalofish after artificial fertilization.

A munber of the fry were placed in a new station pond to be kept
under observation. Notwithstandiug the raw state of the pond and
other unfavorable conditions, more than 25 per cent of the fish,

or about 45,000, were found to have- sunuved when the pond was
drawn in the fall, and some had attained a length of over 6 inches. A
good many of the fingerlings were liberated and others were retained
for further growth. A proportion of loss was experienced during the

winter season, but the experiments are still iu progress. Not aU has
been obtaiued that would be desired, but, as the first attempt at rear-

ing buffalofish in capitivity, the success is such as to recommend the
continued experimentation vuth a fomi that is well known as a com-
mercial food fish of large size and of diniinisliing abundance.

Quite interesting results have been attained too with the channel
catfish (Tctalums 'punctatus), a form that has hitherto baffled aU
attempts at propagation. Just at the close of the fiscal year the
first successful attempt at propagation was in progress, but the fur-

ther liistory of the experiment is a matter for a later report.
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The Bureau is continually called upon for advice in the solution

of problems confronting those who are either engaging in fish culture

as a private venture or who are interested in developing the possi-

bilities of certain public waters. A station such as that at Fairport,

where the hatching and rearing of fishes to a size suitable for the
table can go hand in hand with systematic scientific observation and
experiment, renders a long needed and invaluable service in pro-

viding an experience supplemental to that gained in practical fish-

cultural work.
During the year the Bureau conducted a survey of the Bonneville

System of Utah with reference primarily to its fishery resources

and incidentally to the problems of fish protection in irrigation

ditches. This system comprises Utah Lake and Provo, Beaver,
Bear, Logan, and other rivers. Interesting and unexpected dis-

coveries were made of several new species of whitefish that appear
to be indigenous to the system, and all of which are good food fish.

Utah Lake is famous for its suckers and carp, tons of which are some-
times shipped to eastern markets, some going even to New York.
Generally speaking, however, the fish of the Bonneville System are

not plentiful enough to be of great commercial value except locally.

With the development of power plants and the growth of agriculture,

they are certain to become less numerous, unless due care is taken
to conserve the fish supply as far as may be done consistently with
the pursuit of other objects of greater economic importance.

SERVICE OF THE BIOLOGICAL LABORATORIES.

The seaside laboratories, which opened for the summer season just

before the close of the last fiscal year, were in active operation until

about the middle of September, 1915. Various investigations were
pursued chiefly through the employment of the temporary services of

specialists in several lines.

The Woods Hole, Mass., laboratory is intended to serve as a
nucleus for investigations of more direct reference to the New Eng-
land and Middle Atlantic fisheries as well as for more technical

investigations of general application. In some respects this estab-

lishment is better adapted for technical studies than any other lab-

oratory of the Bureau, and it is hoped to improve the lacilities for

biophysical and biochemical studies that form essential phases of

certain fishery investigations. The lack of a permanent scientific

staff for this station causes its scientific operations to be confined
largely to the summer season, when temporary professional services

are most readily available. The principal topics of investigation
during the past season may be cited. There have been studies of

oysters, elsewhere referred to, which related chiefly to nutrition,

greening, and propagation. The studies of nutrition had especial’

reference to the discovery of methods of fattening that might not
be open to the objections properly raised against some of the com-
mon practices. The investigation of greening, directed at a condi-
tion which has served as a serious blight on oyster culture in certain

localities, and of green gill,” an entirely distinct phenomenon, was
also associated with this laboratory. Studies of the larval develop-
ment of fishes have been followed with results narrated elsewhere.
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Other subjects of investigation were the parasites of fishes and the
effect of such parasites upon the vitality of the individuals; the
effect upon fishes of certain mineral salts which may be present either

as a normal constituent of some spring waters or as a consequence of
pollution; the metabolism of fishes and oxygen utihzation, subjects
which have a bearing upon the propagation and rearing of fishes;

the bacteriology of fishes; the biology and the utilization of sea
mussels; and the possibilities of utilization of other waste fishes.

As usual the facilities of the laboratory were extended to a few inde-

pendent investigators -whose studies were pursued without expense
to the Bureau.
The Beaufort, N. C., laboratory is a center for investigations that

look to the better development of the fisheries of the South Atlantic
coast. Allusion has been made to the study of the mullet and to

the survey of fishing grounds which has revealed opportunities for

offshore winter operation and contributed to the development of

a fishery that is as yet unduly limited. The successful experiments
in terrapin culture are also more fully described elsewhere. Special

attention is being devoted to -the breeding habits of fishes, the larval

development of fishes, and, as opportunity offers, to the possibihties

of propagation of certahi sea fishes which support important fisheries

in the South Atlantic States. Interesting observations were made
and a report was prepared dealing with the habits of certain species

of small fish that are denizens of brackish and fresh waters and
that are serviceable in* the extermination of mosquito larvae and
hence in the maintenance of public health.

Efficient study of the food of fishes and of the movements of

fishes, as directed by the search for food, or the avoidance of enemies,
demands an exact Imowledge of the forms of animal and plant fife

which may be encomitered in the local waters or wliich may be found
in the stomachs of the fishes. Careful systematic studies of certain

groups of animal and plant fife have therefore been in progress for

some time. Dming the past fiscal year there was completed for

publication a valuable report on the sharks and rays of the Beaufort
region; and another comprehensive report dealing with the decapod
Crustacea, a group that includes the crabs and other forms of most
direct economic usefulness, has also been completed and submitted
for publication. Systematic studies of certain groups of fish para-
sites have been completed. A report of the algse of the region is

nearing completion, while the diatoms and protozoa, among the
lowest forms of minute plant and animal fife, as well as the higher
fishes, are now subjects of investigation.

In the assm'ance that the development of commercial fisheries wfil

soon demand more strongly the conservation of important shellfish,

serious attention is being given to the fife history of the quahaug or
hard clam and the principal crustacean forms.
The Beaufort laboratory has also been found a favorable place

for the prosecution of certain special problems that have not a

particular regional significance. At this place there are pm-sued
investigations of the toxicity of certain chemicals to marine borers
and of the protection of wood against these disastrous pests, in which
studies the Bureau has enjoyed the cooperation of the forest products
laboratory of the Forest Service and the sympathetic interest of
railway companies and other commercial bodies.
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The enlargement of the island upon which the laboratory is located,

in consequence of the deposition of material dredged by the War
Department from nearlw channels; the recent additions to the

building authorized by Congress; and the grading and sodding of

large portions of the island have added greatly to the appearance
and to the stability of the property. The station would be of much
greater practical service to the fishing industries of the coast were it

enabled, through the provision of an adequate permanent staff, to

carry on more extensive permanent experimental work. Investi-

gations temporarily pursued serve a useful purpose in laying the basis

for practical work, but it is usually only through continuous experi-

mentation that the inevitable difficulties of new practical work are

discovered and successfully overcome, as must finally be done to

pave the way to substantial benefits. The terrapin experiments
offer a concrete example of a businesslike mode of procedure in

fishery experiment work, while other opportmiities are awaiting

with perhaps greater possibilities.

The Key West, Fla., laboratory becomes nearer to realization with
the developments of the past fiscal year, dming which the Govern-
ment has assumed title to the site and Congress has provided the
necessary additional appropriation for its construction. The pre-

liminary sketch plans were completed and at the close of the year
the final plans were in course of preparation. Bids are expected to

be sought by advertisement at no distant date. The laboratory site

is properly chosen near a base of supplies accessible by water and rail

and the seat of important commercial fisheries. Situated as it is,

entirely remote from the influence of fresh-water rivers and on the
thoroughfare from gulf to ocean, the conditions should be eminently
suitable for work with marine forms. It is hoped to employ the most
substantial method of construction, not only because the peculiar

conditions of the geographic location demand it but because it is

regarded as sound business policy to provide against the continued
necessity for repairs and unnecessary operating costs.

When this laboratory is in operation and provided with a staff of

trained investigators, the service rendered by the Bureau to the
fisheries of the Gulf and extreme South Atlantic coasts will be, of

more palpable benefit. Some of the evident opportunities are to be
found in the study of the artificial propagation of the green turtle,

the investigation of such useful forms as the spiny lobster and the
stone crab, the fostering of the struggling industry of sponge culture,

and the study of the important food fishes of the Gulf of fexico and
Straits of Florida.

The Fairport, Iowa, station, having a permanent scientific staff,

is in active operation during the entire year. During the summer
season its staff is temporarily augmented in order that particular
problems arising from the regular investigations at this station or
related to the other activities of the Bureau may be attacked by
specialists in particular lines of study. As at the marine laboratories,

the facilities of the station are extended to approved independent
investigators, who, as table occupants, pursue their researches without
cost to the Government.
The propagation of mussels, the fish-cultural experiment work,

the investigations of the food of fishes, and certain studies of condi-
tions in the Mississippi River, as elsewhere referred to, are among the
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subjects under consideration at Fairport during the year. One of the
investigations pursued at this laboratory was of particular interest

in estabhshing the fact that mussels may absorb nutritive sub-
stances in solution in the water not only through the alimentary tract

but directly through the surface cells. Other studies in progress
relate to the propagation of species of mussels not yet susceptible to
practical cultural methods, the relations of fishes and mussels in

natm’e, the possibifities of rearing mussels^ without parasitism, the
food of mussels, the copepod parasites of fishes, and the constitution
of the blood of fishes.

The equipment of the station in ponds and other facihties for the
efficient prosecution of its work has been materially increased during
the year. A bulletin descriptive of the equipment and functions
of the Fairport station has just been pubhshed.

MISCELLANEOUS INVESTIGATIONS.

The Bureau has taken advantage of an opportunity to utilize the
services of a speciahst traveling abroad to secure information regard-
ing recent significant developments in foreign pearl fisheries and
expects to have a report available within the next year.

The imperative necessity for seeking new sources of potash for use
in agricultural and commercial enterprises has led to the sudden
development of an industry of kelp harvesting, especially in the
region of San Diego, Cal. Simultaneously there arose questions as to
the possible effect of the cutting of kelp upon the fisheries. Just
before the close of the fiscal year it had been arranged to begin a
study of the kelp fields and the method of harvestiug with the view of

securing definite information as to the relations of fish and shellfish

to the kelp groves as they might be affected by the operations of

harvesting.
For two or three years the Bureau has been searchuig for suitable

supphes of hydro!ds, or the ‘‘sea moss” of commerce, which had
previously been imported from Europe in considerable quantities.

The dyed product is used for decorative and millinery purposes, and
the importations for the only year for which statistics are available

(1909) amounted to more than 300,000 pounds, valued at $47,558.
In connection with the survey of the Chesapeake Bay, considerable
quantities were located at depths of 18 to 30 fathoms, and experiments
were made to devise efficient methods of coUecting. An experienced
manufacturer accompanied the investigator on one of the cruises and
pronounced the material of excellent quafity. Further observations
must be made to determine the seasons when the moss may be found
in greatest abimdance and highest quafity.

One ot the most serious handicaps upon the halibut fishery of the
northwest coast is the occurrence of “mushy” halibut, which is

especially characteristic of certain grounds and which begins to be
noted m early summer, mcreasing in prevalence until the unmarketable
fish form so large a proportion of the catch as to compel the abandon-
ment of the fishery or the removal to other and less accessible grounds
for the remamder of the season. Through the study of material
supplied to a specialist in the employ ot the Bureau, it has been
ascertaiued that the “mushy” condition is caused by a minute
protozoan parasite which multiplies abundantly and brings about
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a degeneration of the muscle tissue. As soon as it is possible to do
so, the Bureau will undertake a more extensive investigation in the
field in order to learn the distribution of the parasite, the conditions

that bring about its occasional increase in abundance, and any pos-

sible method of remedy or control.

The cooperative work with the State Geological and Natural
History Survey of Wisconsin in an inquiry into the biological and
physical conditions of hfe in inclosed waters has been contmued.
Progress has been made upon the reports of investigations of Lake
Champlain and those of the lakes of Washington and Idaho.

In response to a widespread interest in the subject of frog culture,

evidenced by the daily receipt of inquiries for information and
advice in the matter, there is in preparation a report dealing with
the natural history of frogs. Field studies are also being conducted.
An interesting test was made in connection with an experiment in

rearing fresh-water mussels at the Fairport station. While the
commercial mussels are native to rivers and not to stOl waters, some
fishes which had been infected with the glochidia of mussels in the
way ordinarily followed in practical operations were subsequently
retained in floating crates, and others were placed in station ponds.
After two seasons of growth it was found possible to cut and finish

buttons from the shells of these artificially propagated mussels.

The rate of growth was much more rapid than had been expected.
It is not assumed that mussels can be reared commercially in such
waters, but the experiment is of interest and value as throwing
light upon the nature of the results to be expected from the practical

operation in public waters.

While the Federal Government exercises no jurisdiction over the
pollutions of waters as affecting fisheries, the Bureau can render a
very practical service hi the hivestigation of reported cases of pol-

lution where the importance of the stream and the alleged extent
of the damage done is such as to warrant its taking cognizance of

the matter. In some instances the reports are found to be without
due foundation, while the agencies complained of are exercising all

proper care. A report of the actual facts based upon a careful

and unprejudiced examination of conditions serves to allay suspi-

cions and prevent the further existence of dissatisfaction. In other
cases the conditions are observed to be as alleged, but abatement is

effected through a clear and convincing presentation of the facts to

the offending parties, coupled with suggestions as to practical reme-
dies and an appeal for cooperation. Again, there may be encoun-
tered those who are carelessly permitting industrial wastes to render
a stream unmhabitable for the more desirable fishes and who are
not amenable to reasonable suggestions. In such cases the findings

of the Bureau can still serve a useful purpose in directing public
attention to a wanton abuse and in reinforcing those who may be

*.;\^interested to seek relief by process of law. The Bureau has within
^the year conducted a number of investigations of this kind and the
'reports have been placed as promptly as possible in the hands of

the parties interested.

65199°—16^ 4
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COMMERCIAL FISHERIES.

Investigations completed by the Bureau during the year, in

addition to the work of local agents in collecting data lor important
mussel fisheries on the Atlantic and Pacific coasts, included canvasses
of the fresh-water mussel fishery of the Mississippi River and its

western tributaries from Kansas northward; the nsberies of Lakes
Pepin and Cooper in the Mississippi River, the former between
Minnesota and Wisconsin, and the latter at Keokuk, Iowa; the
crab mdustry of Maryland and Virginia; the shad and alewife

industry of Chesapeake Bay and tributaries
;
the coastal fisheries of

New York and New Jersey, exclusive of sheUfish, for 1915; and the
shad fishery of the Hudson River for 1915 and 1916. The inquiries

relating to the fresh-water mussel fishery in the region referred to,

and those relating to the shad and alewife industry, were begun the
latter part of the preceding fiscal year.

FRESH-WATER MUSSEL FISHERY.

The general canvass of the fresh-water mussel fishery, which has
been in progress for several years, was completed during the past
year. The streams covered were the Mississippi River and its

western tributaries from Kansas northward, except the Neosho
River in Kansas, which was included m the work of a previous year;
and the data collected were for the calendar year 1914. A special

bulletin giving the results of the canvass was issued and distributed.

The number of persons engaged in the mussel fishery in these streams
m 1914 was 1,873, and the hivestment in boats, fishing apparatus,
and shore and accessory property amounted to $132,267. The
products included 8,539 tons of shells, valued at $148,960, and pearls

found in the mussels to the value of $62,902, a total of $211,862. All
|

the shells were used m the manufacture of pearl buttons. The ^

principal fishing apparatus used in taking mussels is the crowfoot i

bar, the catch with this appliance in this region amounting to 6,524
'

tons of shells, valued at $120,859. The remamder of the catch was
j

taken with forks, rakes, diggers, tong’s, scoops, or basket rakes, and
by hand while wading.

j

Mississipjpi River .—The most important of these streams is the ,

Mississippi River, the products of which amounted to 6,626 tons of
j

shells, valued at $125,948, and $50,562 worth of pearls, a total of
||

$176,510 in value. This shows a decline of about 58 per cent in

quantity and 61 per cent in value of the output of shells and pearls 1

since 1903, the last previous year for which data are available. In
view of the fact that the mussel fishery has been prosecuted in the
Mississippi River for nearly 25 years, the decline m the output is i

not so surprising. Nearly 94 per cent of the river’s catch in 1914
was taken with crovdoot bars, and of the remainder 2 per cent were j
taken with forks, 2 per cent with rakes, and 2 per cent with diggers J
and tongs. Fishing with crovdoot bars is more vigorously prose- *

cuted in Lake Pepin than in any other portion of the river. In many jk

cases two rowboats or scows are coimected by a bar or pole 10 to 15 2
feet long, a gasoline boat pushing against the middle of the bar t
being used as the propeUhig power. The two small boats are pro- m
vided with 4 crowfoot bars, 3 of which are being fished while the
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fourth is having the mussels removed from it. Usually two men,
but occasionally only one man, handle such an outfit.

Mussel fishing on this river in 1914 was followed from Pine Bend,
about 20 miles below St. Paul, Minn., to the mouth of the Missouri
River, near Alton, 111., the fishing ending abruptly at that point. A
few shells have been taken as far up the river as Bemidji, Minn.,
but no sale of them has ever been made. Probably the most pro-
ductive portion of the river in 1914 was in the vicinity of Frontenac,
Minn., where, within a few miles, the 45 men engaged caught C45
tons of shells, valued at $10,570, and $2,100 worth of pearls and
slugs. The beds near Maiden Rock, Wis., were also quite profitable,

the output of 36 men amounting to 390 tons, valued at $6,630, and
$2,100 worth of pearls. Lake Pepin as a whole produced 1,932 tons
of shells, valued at $31,486, and $11,820 worth of pearls. It is said

that there were at least 1,000 men fishing for mussels in Lake Pepin
in 1911, the catch amountmg to about 4,000 tons, compared with
an output of less than 2,000 tons in 1914 taken l)y 281 fishermen.

In 1900, when the first mussel fishing was done at Red Wing, Minn.,
there were said to have been 75 boats at work on the beds there,

compared with 8 boats in 1914. The first mussel fishing at New
Albin, Iowa, was in 1899, when there were at least 20 men working
on the beds, which yielded an average day’s catch per man of

several thousand pounds, compared with 150 to 200 pounds now.
In the early days of the fishery very few shells other than nigger-

heads were saved. As recently as 1910 as many as 70 or 80 men
worked on the mussel beds opposite New Boston, 111., while in 1914
only 15 men were engaged- and small catches were made. There
were 15 or 18 mussel fishermen out of Quincy, 111., in 1900, while in

1915 there were none, this being due both to overfishing and to the
building of dams and dikes by the Government to preserve the chan-
nel of the river. Similar changes have taken place at Canton, Mo.,
where a button factory is located, but the shell supply is obtained
from various parts of the Mississippi Valley. The mussel beds in

the vicinity of Prairie du Chien a few years ago were the most pro-
lific by far of any in the entire river, but in 1914 the catch of 100
men in that vicinity amounted to only 385 tons, valued at $6,872,
and $5,500 worth of pearls and slugs.

A great decline has taken place also in the beds near Muscatine,
Iowa, where the industry was first established in 1891 . The near ex-

haustion of the beds in this vicinity has caused many of the local fisher-

men to seek imworked mussel streams in various parts of the country.
The catch of the Mississippi River as a whole was divided among

the different species approximately as follows: Niggerheads, 25 per
cent; three-ridges (including blue-points), 23 percent; wartybacks,
13 per cent; muckets, 13 per cent; pig-toes, 6 percent; washboards,

6 per cent; pocketbooks, 3 percent; yellow sand-shells, 2 per cent;
Missouri niggerheads, 2 per cent; pistol-grips, 2 per cent; and mon-
key-faces, 1 per cent. The remaining 4 per cent consist of black sand-
shells, ladj^gers, bullheads, and a few other unimportant species.

Cedar Ri'qer .—The catch of this river was apportioned among the
different forms of apparatus as follows: 54 per cent with forks, 22
per cent with hands while wading, 18 per cent with crowfoot bars,

and the remainder with rakes. Muckets predominated in the catch,
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with a percentage of 57. The remainder was divided as follows:

Three-ridges and blue-points, 18 per cent; pocketbooks, 10 per cent;
warty-backs, 3 per cent; pigtoes, 1 per cent; and a few each of pistol-

grips, black sandshells, hutterflies, maple-leaves, and other unim-
portant species.

A few pearls and slugs were taken from this river as far up as

Osage, Iowa, in 1914, but Charles City, Iowa, and vicinity was the
upper limit of shell fishing. The most productive beds were in the
.vicinity of Cedar Kapids. This was also the lowest point on the
river where shells were taken. The catch of 15 men in that locahty
amounted to 130 tons, valued at $2,020, and $975 worth of pearls

and slugs.

The first mussel shells were taken for market from this river in 1905
near Vinton, where a button factory was estabhshed about that time
and operated for several years.

Des Moines River .—More than 75 per cent of the river’s output is

taken between Ottumwa, Iowa, and about 15 miles below that city.

Forty-five tons of shells were taken from the east fork of the river

as far north as between Bert and Bancroft, this being the first year in

which work was done on that branch of the river. The lowest point
at which shells were taken was near Keosauqua, Iowa, an output of 17
tons being shown for that vicinity. The prevailing species were
three-ridges (including blue-points), warty-backs, muckets, and pig-

toes, with percentages of 45, 18, 15, and 13, respectively. The
remainder was made up of pistol-grips, maple-leaves, monkey-faces,
lady-fingers, pocketbooks, etc. About 63 per cent of the catch was
made with forks, 29 per cent with hands while wading, and the
remainder with rakes. The first record of any shells being taken
from this river was near Keosauqua in 1910.

James River .—This river, said to be the longest unnavigable river

in the United States, supported mussel fisheries from Riverside,

S. Dak., to within a few miles of its mouth—Yankton, S. Dak. The
most proUfic beds were between Milltown and Olivet, S. Dak.,
and those located a few miles above and below Yankton. The total

output of the river in 1914 amounted to 260 tons, valued at $3,498,
and $700 worth of pearls and slugs. Twenty-seven persons were
engaged in the fishery and had an investment of $1,460, including
apparatus, boats, and shore property. About 90 per cent of the
catch was taken with scoops, or basket rakes, and the remainder with
forks and by hand. The output was composed of 85 per cent three-

ridges (including blue-points), 10 per cent fat muckets, and the
remainder maple-leaves, pocketbooks, and heel-spUtters. The first

record of any mussel fishing being done in the James River was in 1912.

Pearls, however, were taken several years previously.

Osage and Marais des Cygnes Rivers .—The Osage and Marais des

Cygnes Rivers are treated as one, the latter being the name given to

that portion of the river fiowing through Kansas. Forty men, with
an investment of $1,261, were engaged in shelling on this river from
near Trading Post, Kans., as far down as Warsaw, Mo. The total

output in 1914 amounted to 204 tons of shells, with a value of $2,111,

and $380 worth of pearls. About 37 per cent of the catch was made
with forks, 26 per cent with hands while wading, 22 per cent with
crowfoot bars, and the remainder with diggers and ton^. The out-

put was apportioned among the different species as follows: Three-
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f ridges (including blue-points), 43 per cent; washboards, 17 per cent;

pig-toes, 15 per cent; muckets, 12 per cent; and a few each of warty-

backs, monkey-faces, lady-fingers, pistol-grips, maple-leaves, and but-
“ terflies. The most prohfic beds were those between Warsaw and 55

I
miles above that town, 22 men working on these beds obtaining 110

tons, with a value of $1,540, and $100 worth of pearls.

I Wapsipinicon River .
—^Mussel fishing on this river in 1914 extended

I from Independence as far down as Anamosa, Iowa. The total output

I

was 132 tons, valued at $1,797, together with $765 worth of pearls and
f slugs. The 37 .persons engaged had an investment, in apparatus,

\
boats, and shore property, of $811. More than 50 per cent of the

I
catch was made with forks, the remainder being taken by hand

? while wading, and with cro’^oot bars, and rakes. The catch was

I
divided among the different species as follows: 71 per cent muckets,

I
15 per cent blue-points and three-ridges, 10 per cent pocketbooks,

t and the remainder warty-backs, squaw-foots, pig-toes, and heel-

I

splitters. The first mussel fishing on this river of which there is

any record was in 1908.

Iowa River .—The total output of this river in 1914 was 93 tons of

shells, valued at $1,038, and $2,975 worth of pearls and slugs. The
86 persons engaged had an investment of $345 in apparatus, $500 in

boats, and $300 in shore property. More than one-half of the shells

f

were taken with hands while wading, about 25 per cent with forks,

and the remainder with crowfoot bars and rakes. The shells were
5 apportioned among the various species as follows: 42 per cent muck-

ets, 30 per cent pocketbooks, 20 per cent three-ridges (including blue-

g,
points), and the remainder divided among warty-backs, squaw-foots,

I
pistol-grips, black sand-shells, maple-leaves, pig-toes, lady-fingers,

^ heel-skitters, and butterflies. Pearls were found as far up the river as
Popej oy, but the upper limit of mussel fishing was near Eldora, from

I which place it was followed at intervals as far down the river as North
h Liberty. The first mussels for commercial use were taken from this

J river in 1908.

I Minnesota River .—Mussels were taken at intervals along this river

I
m 1914 from Montevideo, Minn., to within a short distance of its

j
mouth, the total output amounting to 118 tons of shells, valued at

^ $1,254, and $455 worth of pearls. The 13 men engaged had $120
i invested in apparatus, $280 in boats, and $145 in shore property.
§ The most important catch was made in the vicinity of New Ulm,
§ Minn. The entire output of the river was taken with crowfoot bars,

and was composed of 56 per cent three-ridges (including blue-points),

t!
27 per cent muckets, 6 per cent washboards, 5 per cent warty-backs,
and a few each of niggerheads, pig-toes, and pistol-grips. TTie first

commercial fishing in the Miimesota River was done near its mouth
in 1905 by a few fishermen from the Mississippi River, who remained
only a short time. Work was followed up more steadily from 1909.
^ Meramec River .—^Mussel shells were taken from the Meramec River
in 1914 at various localities between St. Clair and Valley Park, Mo.,
the total output amounting to 90 tons, valued at $830, and $465
worth of pearls and slugs. The 30 fishermen engaged had an invest-
ment of $280 in apparatus, boats, and shore property. Nearly nine-
tenths of the mussels were taken by hand and the remainder with

.-^crowfoot bars. Muckets composed about 43 per cent, thrbe-ridges

'Vi
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26 per cent, washboards 8 per cent, and warty-backs and pistol-grips,

or buckhoms, 7 per cent each of the catch, the balance being made
up of pig-toes, niggerheads, maple-leaves, and monkey-faces. The
first commercial fishing on this river was in 1910.

Blue River.—Some mussel fishing was done on this river near Beat-
rice, ISTebr., in 1914, a total catch of 55 tons of shells, valued at S770,
being reported.

South STcunk River.—The 5 fishermen on this river caught 43 tons
of mussel shells, valued at -$602, and S310 worth of pearls and slugs
from the South Skunk River near Oskaloosa, Iowa, in 1914. Some
shells were taken from the Skunk River proper in 1913, but none in

1914.

Shell Rode River.—Mussels were taken from this river between
Marble Rock and Shell Rock, Iowa, the total output, however, being
only 32 tons, valued at S354, and $210 worth of pearls and slugs.

Only 6 men were engaged on the entire stream in 1914. One-half of

•the catch was made with forks, and the remainder with hands, crow-
foot bars, and rakes. The different species were found in the follow-

ing proportions: Pocketbooks, 47 per cent; muckets, 43 per cent;

blue-points, or three-ridges, 8 per cent; and a few squaw-foots. No
sheUing was done on the river previous to 1908.

Cottonwood and Bourheuse Rivers.—The two remaining streams in

the region canvassed were the Cottonwood and Bourbeuse Rivers.

Shells were taken on the former river at Cottonwood Falls, Kans.,
and on the latter near St. Clair, Mo., the combined catch of the two
rivers amomitmg to 65 tons, valued at $430, and $60 worth of pearls

and slugs.

Statistics of the mussel fishery.—Complete statistics for all of the

mussel-bearing streams of the Mississippi Valley show a total of

10,331 persons engaged in the fishery, an investment of $540,608,
and a catch of 51,571 tons of shells, vMued at $825,776, together with
$376,284 worth of pearls and slugs; the total value of the products
amounting to $1,202,060. Statistics of the mussel fishery of the

^Mississippi River and its western tributaries from Kansas northward
for 1914, and of the entire Mississippi Valley in three sections for

1912, 1913, and 1914, respectively, are given m the following tables:
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Fresh-water Mussel Fishery of the Mississippi River and Its Western
Tributaries from Kansas Northward in 1914 .®

Items.

Blue River,
Nebr., and
Cottonwood
River, Kans.

Cedar
River,
Iowa.

Des Moines
River,
Iowa.

Iowa
River,
Iowa.

James
River,
S. Dak.

Meramec
and Bour-

beuse
Rivers, Mo.

Persons engaged: No.
7

Value. No.
80
10

Value. No.
31

Value. No.
86

Value. No.
27

Value. No.
32

Value.

7 90 31 86 27 32

Fishermen, classified by meth-
ods used:

25

77
6

20
85
40

4
31

3
2

25
27 60 30 86 32

Total, exclusive of dupli-
7 80 31 86 27 32

Boats:
Rowboats 7 $55 74

3
$660
265

31 $295 82 $500 13

9
$245
995

28 $130
(rasnlinft boats
House-boats

Total 7 55 77 925 31 295 82 500 22 1,240 28 130

Apparatus:
Crowfoot bars pairs.. 25

77
6

365
103

6

20
85
40

200
115
30

2 20
Forks 31

3
.44

2
2 3

Rakes
Diggers or dredgers
Tones
Scoops, or basket rakes 15 67

Total 474 46 345 70 20

Shore and accessory property..

.

10 565 375 300 220 150

Total investment 65 1,964 716 1,145 .... 1,530 300

Products:
Shells—
With crowfoot bars. .tons.

.

87
261

20

994
3,316

285

10
23
10

no
256
no

10 90
With forks do...
With rakes do.:.

211
25

2,777
325

20 240

W'ith diggers or dredgers,
tons

With tongs tons..
With scoops, or basket
rakes tons.. 232

8
3,162

96With hands do...

Total

110 1,120 117 1,331 100 1,300 50 562 90 820

110 1,120 485 5,926 336 4,402 93 1,038 260 3,498 100 910

Pearls 100 3,665 2,305 2,975 700 475

Total value of products... 1, 220 9,591 6,707 4, 013 4, 198 .... 1,385

o Not including the Neosho River, shown in another table.
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Fresh-water Mussel Fishery op the Mississippi River and Its Western
Tributaries from Kansas Northward in 1914 o—Continued.

Items.
Minnesota
River,
Minn.

Mississippi
River.

Osage and
Marais des
Cygnes

River^ Mo.
and Knns.

Shell Rock
and South
Skunk
Rivers,
Iowa.

Wapsipin-
icon

River,
Iowa.

Total.

>

Persons engaged:
Fishermen

No.
13

Value. No.
1,383

115

Value. No.
39
1

Value. No.
11

1

Value. No.
35
2

Value. No.
1,744

129

Value.

Shoresmen

Total 13 1,498 40 12 37 1,873

Fishermen, classified by
methods used:

Crowfoot bars 13 1,364
48
33
9

- 14

8
25

3
10
5

15
35
2

1,452
313
89
11

24
25

268

Forks
Rakes
Diggers or dredgers 2

10Ton^s
Scoops, or basket rakes.

.

Waders 17 5 29

Total, exclusive of
duplication 13 1,383 39 11 35 1,744

Boats:
Rowboats 9

3

$95
185

734
731
55

$12,360
72, 755

6,595

32
2

$205
650

10 $80 35
1

$235
100

1,055
749
55

$14,860
74,950
6,595

Gasoline boats
House-boats

Total 12 280 1,520 91,710 34 855 10 80 36 335 1,859 96,405

Apparatus:
Crovi foot bars pairs.

.

Forks
10 120 1,405

48
23
32
14

16,816
103
51

164
70

8
25

80
31

3

10
5

39
13
4

15

35
2

200
44
2

1,488
313
79
34
14
15

17,840
456
95
174
70
67

Rakes
Diggers or dredgers 2 10
Tongs
Scoops, or basket rakes.

.

Total 120 17, 204 121 56 246 18,702

Shore and accessory prop-
erty 145 14, 795 285 85 230 17,160

Total investment.... 545 123,709 1,261 221 811 132, 267

Products:
Shells—
With crowfoot bars,
tons 118 1,254 6, 216

149
132

85
44

117, 238

3, 308
3,049

1,393
960

45
75

630
730

13
41

11

168
526
150

25
72
8

375
985
100

6,524
852
206

105
54

232
566

120,859
12, 138

4,019

1,673
1,100

3, 162
6,009

With forks tons.

.

With rakes do. .

.

With diggers or dredg-
ers tons.

.

20
10

280
140With tongs do

With scoops, or basket
rakes tons.

.

With hands do. .

.

54 331 10 112 27 337

Total 118 1,254 6,626 125,948 204 2,111 75 956 132 1,797 8, .539 148,960

Pearls 455 50,562 — 380 520 765 2,902

Total value of prod-
ucts 1,709 176,510 2,491 .... 1,476 .... 2,562 211,862

oNot including the Neosho River, shown in another table.
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Fresh-water Mussel Fishery of the Mississippi Valley.

Items.

Streams tribu-
tary to Gulf of

Mexico from Ohio
River southward

in 1912.a

Streams tribu-
tary to Great

Lakes and Ohio
and Mississippi
I ivers north of

the Ohio and east
of the Mississippi
River in 1913.«>

Mississippi River
and its western
tributaries from
Kansas north-
ward in 1914.

c

Total .d

Persons engaged: No. Value. No. Value. No. Value. No. Value.
4,665 3,337 1,744 9,746

91 91

Shoresmen 110 .. 255 129 494

c4,866 /3,592 1,873 10,331

Fisbermen, class! fled by
methods used:

2, 793 2,216 1,4.52 6,461
364 1,116 313 1,793

1,232 513 24 1,769
140 11 151

43 63 106
21 93 89 203

25 25
13 13

1,051 944 268 2,263

Total, exclusive of du-
4,665 3,337 1,744 9,746

Boats and vessels:

Rowboats and barges 4,276 $26,631 2,199 $16, 712 1,055 $14,860 7,530 $58,203
Gasoline boats 446 59, 545 1,031 87,320 749 74,9.50 2,226 221,815
House-boats 579 46, 990 115 14,610 55 6,595 749 68, 195
Vessels transporting 25 56,265 25 56,265

Total 5,326 189,431 3,345 118,642 1,859 96, 405 10, 530 404,478

Apparatus:
Crowfoot bars pairs.

.

2, 795 31,896 2,212 24,395 1,488 17,840 6,495 74, 131

Forks 364 427 1,103 1,441 313 456 1,780 2,324
Tongs 1,245 7,321 513 2, 796 14 70 1,772 10, 187
Diggers 102 658 34 174 136 832
Dredges 19 1,500 36 63 55 1,563
Rakes 21 58 85 119 79 95 185 272
Scoops, or basket rakes 15 67 15 67
Miscellaneous apparatus 9 9

Total 41,202 29, 481 18, 702 89,385

Shore and accessory property. 10, 853 18, 732 17, 160 46, 745

Total investment 241,486 166,855 132, 267 540,608

Products:
Shells—

•

With crowfoot bars.tons.

.

14,531 210,521 15,258 245,477 6,524 120,859 36,313 576,857
With forks do

—

1,277 15,283 3,292 55, 757 852 12, 138 5,421 83,178
With tongs do

—

3,201 55,568 790 13,559 54 1,100 4,045 70,227
With diggers do 1,733 28, 200 105 1,673 1,838 29, 873With dredges do 303 5,091 225 4, 500 528 9, 591

With rakes do 24 379 161 2,856 206 4,019 391 7,254
With scoops, or basket
rakes tons.

.

232 3, 162 232 3, 162
With miscellaneous ap-
paratus.' tons.

.

34 453
'

34 453
With hands do 379 7,764 1,824 31,408 566 6,009 2,769 45, 181

Total 19, 715 294,606 23,317 382,210 8,539 148,960 51,571 825, 776

Pearls 149, 121 164,261. 62,902 376,284

Total value of products 443, 727 546,471 211,862 1,202,060

a From Statistical Bulletin 305. This includes Neosho River, Kans.
b From Statistical Bulletin 314. This does not include tributaries of the Ohio River in Ohio, data for

which were shown in Statistical Bulletin 305.
cFrom Statistical Bulletin 343. This does not include the Neosho River, Kans., data for which were

shown in Statistical Bulletin 305.
d Obtained by combining statistics for the three sections of the Mississippi Valley for 1912, 1913, and 1914,

respectively.
e Includes 56 women.
/Includes 253 women.
g Includes 118 women.
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FISHERIES OF LAKE PEPIN AND LAKE COOPER.

Lake Pepin.—Lake Pepin, an expansion of the Mississippi E-iver

between Minnesota and Wisconsin, is nearly 25 miles long and 3
miles wide at its greatest breadth. It supports quite extensive
fisheries. Pepin, Wis., is the most important town in the extent of

its fisheries along the lake. Maiden Eock, Wis., also supports impor-
tant fisheries.

In 1914 there were 137 fishermen engaged in the industry, their

total investment amounting to $43,599. The investment included 28
gasoline boats, worth $7,625; 53 rowboats, valued at $1,300; 1 house-
boat, valued at $100; 295 fyke nets, valued at $24,995; 14 seines,

valued at $3,340; 664 anchored gill nets, valued at $4^421; 8 trap nets,

with a value of $480; $3 worth of lines, and $1,335 worth of shore and
accessory property. The total output of the lake amounted to

758,670 pounds of fish, with a value to the fishermen of $33,719.
Buffalofish, German carp, fresh-water drum, and catfish made up 94
per cent of the value of the entire catch. The most important appa-
ratus used was the fyke net, known locally as hoop net. The catch
therewith amounted to 337,446 pounds of fish, valued at $18,973. The
leading species included in the catch were buffalofish, fresh-water
drum, German carp, suckers, and quillbacks, or white carp. Seines
ranked next in importance with a catch of 291,216 pounds of fish,

having a value of $8,219. German carp and buffalofish were the two
leading species taken, the value of the two being more than three-
fourths that of the entire seine catch. The catch by anchored gill

nets amounted to 126,198 pounds, valued at $6,432. As in the case
of seines, the principal species taken were the buffalofish and German
carp. Trap nets and lines were also used, but the combined catch of
the two amounted to only 3,810 pounds, with a value of $95.
The fishery conditions on Lake Pepin have improved very much

within the past 15 years by the opening up of the New York market
during the winter season. Previously there was only a local demand
for the fish. A considerable portion of the winter fishing is done
through the ice. Comparatively few fish are handled during warm
weather, as the demand is then very light. There is a close season
along the lake in both Minnesota and Wisconsin from April 15 to

June 15.

Lake Cooper.—Lake Cooper, which is merely a widening of the
Mississippi Eiver formed by back water from the dam at Keokuk,
Iowa, has a length of about 50 miles.

There was a total of 105 men engaged in the fisheries of this lake

during 1914. These men had an investment of $16,190, and caught
661,135 pounds of fish, valued at $23,300. Buffalofish, German carp,

and catfish contributed 94 per cent of the value of the total catch.

The most important form of apparatus used was the fyke net, known
locally as bait net. The catch by this form of net amounted to

488,005 pounds, valued at $16,210. The remainder of the catch was
taken with lines and trammel nets. The most important species

taken both in fyke nets and trammel nets were German carp and
buffalofish. Catfish and German carp constituted the principal

species taken on lines.

The form of fyke net in general use on Lake Cooper is much smaller
than those used on Lake Pepin, having neither leader, wings, nor

I

i

I

1

I
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heart, as have most of those 'on the latter lake. The Lake Cooper
fyke nets have from 4 to 7 hoops, feet in diameter. There was
one set in the lake opposite Sandusky, Iowa, in 1914, however, which
had 9 hoops, the largest being 11 and the smallest 7 feet in diameter.
The total length of this net was 57 feet.

Fisheries of Lake Pepin and Lake Cooper (Mississippi River) in 1914.

Items.

Persons engaged:
Fishermen
Shoresmen

Total

Boats, apparatus, and other property:
Gasoline boats
Rowboats
House-boats
Fyke nets
Seines
Anchored gill nets
Trammel nets
Trap nets
Trot and hand lines
Shore and accessory property

Total

Products by apparatus:
With seines—
Buffalofish
Catfish
Fresh-water drum .

German carp
Mooneye, fresh
Mooneye, smoked
Quillback, or white carp
Spoonbill cat, or paddlefish
Sturgeon, lake
Suckers

Total

With fyke nets—
Buffalofish
Catfish
Crappie
Dogfish
Fresh-water drum
German carp
Mooneye, fresh
Mooneye, smoked
Quillback, or white carp
Spoonbill cat, or paddlefish
Sturgeon, lake
Suckers
Sunfish

Total

With anchored gill nets—
Buffalofish
Catfish
Fresh-water drum
German carp
Quillback, or white carp
Spoonbill cat, or paddlefish
Sturgeon, lake

Total

With trammel nets—
Black bass
Buffalofish
Catfish
Crappie
Fresh-water drum
German carp
Sturgeon, lake

Lake Pepin. Lake Cooper.

Number.
135

2

137

28
53
1

295
14

664

.pounds.
do...
do...
do...
do...
do...
do...
do...
do...
do...

.pounds.
do...
do...

....do...—do...
do...
do...—do...
do...—do...—do...—do...—do...

pounds.
do...
do...
do...
do...
do...—do...

pounds.
do...
do...

....do...
do...
do...—do...

43, 550
11,785
42, 150

137, 920
3,000
365

45,775
2,205
616

3,850

291,216

173, 450
10,975

1,534
85, 000
30,547
6,300
1,100

13,305
340
405

14,490

337,446

44,250
3, 760
1, 235

69,050
1,525
6,332

126, 198

Value. Number.
105

105

87,625
1,300

100
24,995
3,3^0
4,421

36
8t
10

1,378

480
3

1,335

43,599

2,354
738
400

3,967
25
16

459
138
73
49

8, 219

14,068
743

232,585
18,415

50
16

1,964
1,228

63
54

378
19
50

390

21,455
209, 715

1,095
4,340

50

18,973 488,005

3,306
244
21

2,428
27

400

6,432

15
15,230
1,055

20
3,065
61,885

675

81,945

Value.

.83,870

1,250
1,075
5,693

304

1.53

3,815

16, 190

8,615
1,258

3

642
5,456

164
3

16,210

1

543
69
1

108

1, 408
40

2,170Total.
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Fisheries of Lake Pepin and Lake Cooper (Mississippi River) in 1914—Con.

Items. Lake Pepin. Lake Cooper.

Products by apparatus—Continued.
With trap nets—

Catfish pounds.

.

Number.
' 235
3,400

Value.
$15
65

Number. Value.

Total 3,635 80

With trot and hand Jines—
2,085

52,065
3,800
2,340

30, 765

$94
3,528
250
77

959

Catfish do
Eels do

75 5

Pike ; do 50 5
Sturgeon, lake do 130 12
Sunfish do 50 5

Total 175 15 91,185 4,920

Grand total 758, 670 33,719 661,135 23,300

Product by species:
Rlark bass pounds.- 15

249,900
71,53.5

70

1

9,252
4,855

4

BuSalofish t . .do
Cainsn do
Crappie do

261.250
26,830

19,728.
1,745

Dogfish do 1,534 16
Eels - do 3,800

26, 860
302,365

250
827

7,823
Fresh-water drum do
German carp do
Mooneye, fresh do

131,785
237,517

9, 300
1,465

50
60,605
8,877
1,067

18,340
50

2,450
7, 623

88
70
5

864
5,i7

129
439

5

Mooneye, smoked do
Pike do
Quillback, or white carp do. . .

.

Rpoonhil’i cat, or paddlefish do
Stiu-geon, lake do
Suckers do
Sunfish do

Total

1,900
4,640

50

121
164
3

758, 670 33,719 661,135
j

23,300

CRAB INDUSTRY OF ^lARYLAXD AND VIRGIXL\.

The blue crab is one of the most valuable fishery resources of

Chesapeake Bay. In no other body of water is this species so abun-
dant and important. The increasing magnitude of the fishery has
occasioned much concern among those sohcitous for its future wel-

fare, and there has been much discussion of the necessity for restric-

tive measures in Maryland and Virginia. The Bureau desired to

give the States fuU and reliable data on which to base any needed
action; and accordingly it placed its agents in the field on November
15, 1915, and on December 21,^1915, was able to issue a printed bul-

letin containing detailed statistics of the industry for the calendar

year 1915. This bulletin, which was very favorably received because
of its timely appearance and valuable contents, was distributed to

State legislators and fishery officials, to crab fishermen, dealers, and
canners, and to aU other interested persons.

In Maryland the growth of the hard-crab industry has been quite

marked during the past few years, owing to the increasing number of

firms engaged in shipping crab meat. The soft-crab fishery h^
scarcely more than held its ovm. The crab industry of this State in

1915 gave employment to 7,312 persons, of whom 4,053 were engaged
in the shore or boat fisheries, 41 on fishing and transporting vessels,

and 3,218 in the wholesale trade and canning industry. The invest-
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ment in vessels, boats, fishing apparatus, and shore and accessory-

property was $485,627. The wages paid in the wholesale and can-
ning trades amounted to $191,840. The catch aggregated 90,281,646
crabs in number, or 30,093,882 poimds, valued at $664,651. This
includes 22,491,675 pounds of hard crabs, valued at $335,375, and
7,602,207 pounds of soft crabs, valued at $329,276. The hard crabs
were taken chiefly with trot lines, and smaller quantities with scrapes
and scoop nets. The greater part of the catch of soft crabs was
taken with scrapes and scoop nets, and the remainder with trot lines

and semes.
Crisfield still remains the center of both soft and hard crab indus-

tries, about three-fourths of the entire crab catch of the State being
handled and shipped from that place in a live condition or as crab
meat.' Many soft crabs are also brought here for shipment in the
early spring from the western shore of Virginia. In 1915 there were
47 firms in Crisfield and immediate vicinity handling soft crabs only,

17 firms handling hard crabs only, 2 firms handling both soft and
hard crabs, and 1 firm which canned soft crabs. Several of the soft-

crab firms had branch houses at various localities throughout Som-
erset and Dorchester Counties, Md., and Accomac County, Va., their

products being brought to Crisfield for shipment. Most of the crabs
caught on the western shore of Maryland are also brought by gasoline

boats to Crisfield for shipment. With the exception oi a few shipped
by steamer for consumption in Baltimore, practically all of the soft

crabs are sent by express from Crisfield.

Somerset County leads all other counties in the production of

crabs, the value of its output to the fishermen in 1915 amounting to

$365,498, as compared with $130,136 for Dorchester, $106,480 for

Talbot, $18,695 for Queen Anne, $14,210 for Anne Arundel, $12,385
for Kent, $4,900 for Calvert, $3,425 for St. Mary, $1,850 for Wi-
comico, $1,670 for Charles, and $1,000 for' Baltimore. The value of

the hard-crab mdustry far exceeds that of the soft-crab industry in

all of the above counties except Somerset, where the conditions are
reversed. * All of the soft crabs except a few used for canning at
Crisfield are shipped alive, while most of the hard crabs are utilized

m the extraction of the meat, which is ^packed and shipped in tin

buckets. There were only 3 firms in the State canning crabs in 1915, ‘

2 of these handling hard and 1 soft crabs; the combined output of
these firms was 179,976 cans, including a few glass jars, having a
value of $33,759.
The crab industry of Virgmia employed 2,978 persons and $367,150

in invested capital. The catch amounted to 60,748,158 crabs in
number, or 20,249,386 pounds, valued at $317,156; of these, 18,765,148
pounds, valued at $242,754, were hard crabs, and the remainder,
1,484,23S pounds, valued at $74,402, were soft crabs. The most
important apparatus used for crabs in Virginia is the trot line, which
took 14,042,861 pounds, valued at $135,817; dredges are next, with
a catch of 4,196,000 pounds, valued at $94,928; the remaining hard
crabs were taken by means of scrapes and scoop nets. Scoop nets
constitute the most important apparatus used in the soft-crab
fishery, the catch with these amounted to 867,797 pounds, valued at

$47,362; scrapes are next in importance with 616,441 pounds, valued
at $27,040.
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Considering the relative importance of this industry by counties,

Elizabeth City County ranks first with 5,040,840 pounds, valued at

$78,533; Accomac County is next with 4,352,612 pounds, valued at

$96,130. The former county has an excess of 688,228 pounds over
the latter, hut the value is $17,597 less. This is explained by the
fact that Accomac County has quite an important soft-crab fishery,

while Elizabeth City County has only hard crabs. The third in
importance is York County, with 2,204,800 pounds, valued at $27,504;
the fourth is Mathews County, with 1,997,760 pounds, valued at

$18,221; the fifth is Norfolk County, with 1,959,000 pounds, valued
at $21,772; the sixth is Northampton County, with 1,050,264 pounds,
valued at $24,587. The remaining counties have less than 1,000,000
pounds each. Accomac County leads in the production of soft crabs,

the catch this year being 1,150,996 pounds, valued at $50,645. North-
umberland County leads the western-shore counties in the produc-
tion of soft crabs, the catch amounting to 166,390 pounds, valued at

$12,564; Lancaster County, the next in point ol importance, shows
a catch amounting to 78,720 pounds, valued at $5,928. Great Wi-
comico Kiver region in the former county, and Corrotoman Kiver, a
branch of Kappahannock River, in the latter county, are regarded
as quite productive and remunerative soft-crab waters, rendered more
remunerative, probably, because of the fact that the soft crabs appear
here earlier than on the eastern shore, in the Tangier Sound region,

and the Crisfield dealers send boats over in the early spring for the
catch.

! Crab fishing usually starts in Northumberland and Lancaster Coun-
ties about the 15th or 20th of April, while the soft-crab season about
Crisfield does not begin until about the middle of May. The catch,

as well as the demand, diminishes about the early part of June, and
many of the fishermen then seek other employment, although the
Crisfield boats continue the trips practically throughout the season.

These boats also call at other points on the western shore to make crab
collections. Trot-line fishing is carried on with more or less impor-
tance in every county along both the eastern and western shores, but
'at many points on the latter side the fishermen lack good shipping
facilities, the only outlet being to Baltimore by steamer, and crabs
thus shipped from some places one morning do not reach their desti-

nation until the following morning. Many of the York County fish-

ermen go to the lower part of the bay, where they consider the fishiug

grounds to be more productive, and seU their catch to Hampton.
Some little trot-line fishing is carried on by Princess Anne County
fishermen living about Lynnhaven Inlet. They start in Lynnhaven
River in early spring, before the crabs begin moving about, and get

good prices for their early catch, but when the Hampton fishermen
begin fishing the price usually drops, and as the Lynnhaven fisher-

men are handicapped for want of convenient market they have about
all abandoned crab fishing by early June. Hampton is, by far, the

most important locality in the State for the crab industry, 33 of the

56 vessels hailing from this region. There are 15 wholesale dealers

here, 2 of whom handle canned crab meat. These dealers take prac-

tically the entire catch of the dredge boats in addition to the trot-line

catch of this (Elizabeth City) and other coimties.
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Crabs are canned only during the summer months, and the crabs

used for this purpose are consequently taken by trot lines. The line

fishing begins as soon as the water becomes warm enough to cause the

crabs to move from the mud in which they have been bedded for the

winter for protection from the cold, usually some time in April or

early May, and continues through the summer until the cold forces

the crabs to again seek the mud bottom. In some sections, however,
the line fishing slackens during the extremely hot summer months,
this being especially true of those places where the shipping facilities

are not favorable. The dredging season usually opens some time
during November, usually about the middle of the month, as soon
as the crabs have bedded, and extends throughout the winter until

the water warms sufficiently to start the crabs from their winter beds.

Dredging is mostly done in the lower part of the bay, and sometimes
outside the capes when the sea is not too rough. The entire winter
catch is picked and sold as fresh meat. Crab meat weighs 5 pounds
to the gallon, and an average of 7 crabs will yield 1 pound of meat.
A table showing the details of the industry in Maryland and Vir-

ginia follows. There are given also comparative statistics of the catch
for a number of years, beginning with 1880. The output in 1915
was the largest for any year for which data are available, and the
value then was 50 per cent more than in 1908, the last previous year
for which the Bureau had collected complete returns. The informa-
tion at hand, however, points to a catch in 1915 much short of that
a few years before, and the climax of the fishery seems to have been
reached about 1912.

Crab Industry op Maryland and Virginia, 1915.

Items. Maryland. Virginia. Total.

Persons engaged:
On vessels fishing

Number.
33
8

4,053
3,218

Value. Number.
189

Value. Number.
222

8
5,975
4,085

Value.

On vessels transporting
In shore or boat fisheries 1,922

867Shoresmen

Total 7,312 2,978 10,290

Vessels, boats, apparatus, and other

Vesse?s fishing 16
.94

4
26

1,304
3,053

$5,450 56
497

$139, 100 72
591
4
26

1,587
4,746

182
99

30
2,734
2,411
2,664

29

$144,550
Net tonnage

Vessels transporting 4,200 4,200
Net tonnage .

Gasoline boats 181,475
119,245

283

1,693

182
18

30
250
641

1,139

61,160
28, 774

4,511
54

720
710
317

7,449

242, 635
148,019

4,511
237

720
8,162
1,191

16, 190
111

282,251

Sail and row boats
Apparatus vessel fisheries.:

Dredges
Scrapes 71 183

Apparatus shore fisheries:

Dredges
Scrapes 2,484

1,770
1,525

29

7,452
874

8,741
111

157,896

Scoop nets
Trot lines

Seines
Shore and accessory property 124,355

Total 485, 627 367, 150 852, 777

Products:
Vessel fisheries—
With dredges—Hard crabs,
pounds 3,596,400

11,804
52,332

81,246

265
2,355

3,596,400

38, 766
138, 104

81,246

842
6,230

With scrapes

—

Hard crabs pounds.

.

Soft crabs do

Total

26,962
85, 772

577
3,875

112,734 4,452 3,660,536 83,866 3,773,270 88,318
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Crab Industry of Maryland and Virginia, 1915—Continued.

Items. Maryland. Virginia. Total.

Products—Continued,
Shore fisheries

—

With dredges—Hard crabs,
pounds

Number. Value. Number.
599,600

219,086
564, 109

295,397
867, 797

14,042,861

Value.

$13,682

5,063
24,685

6,681
47,362

135,817

Number.
599,600

1,663,521
4,165,503

1,395,819
4,398,695

33,962,717
364,877
19,266

Value.

$13,682

30,253
177,311

27,589
204,386

424,517
14,266
1,485

With scrapes

—

Hard crabs pounds.

.

Soft crabs do
With scoop nets

—

Hard crabs do
Soft crabs do

With trot lines

—

Hard crabs do
Soft crabs do

1,444,435
3,601,394

1,100,422
3,530,898

19,919,856
364,877
19,266

$25,190
152,626

20,908
157,024

288,700
14,266
1,485With seines—Soft crabs. . .do

Total :.... 29,981,148 660,199 16,588,850 233,290 46,569,998 893,489

Grand total 030,093,882 664,651 *>20,249,386 317,156 f50,343,268 981,807

Wholesale and canning trade:
Wages 191,840

104,529

67,012

38,553.

258,852

143,082
91,465

Barrels, boxes, cans, and- packing
materials used

Crabs canned cans.

.

478, 104

o 90,281,646 in number. b 60,748,158 in number. c 151,029,804 in number.

Comparative Statistics of the Crab Product of Maryland and Virginia
FOR Various Years from 1880 to 1915.

Maryland.

1880..
1887..
1888..
1890..
1891..

1897..
1901..

1904..

1908 6

1915..

Years.

Crabs, bard. Crabs, soft. Total.

Pounds. Value. Pounds. Value. Pounds.
1,166,667
2,757,638
2,674,675
2,388,099
2,776,898
5,333,316
9,824,793
12,665,282
12,786,000
22,491,675

846,850
36,969
37,438
31,723
37,460
39,949
85,884
168,996
124,000
335,375

1,636,530
2,208,829
4,056,110
4,828,872
4,115, 879

4, 303, 582
5,732,865
7,587,000
7,602,207

(«)

8133,788
161,331
228,690
266, 256
177,637
202,563
189,851
195,000
329, 276

1,166,667
4, 394, 168

4,883,504
6,444,209
7,605,770
9,449, 195

14,128,375
18,398,147
20,373,000
30,093,882

Value.
$46,850
170,757
198,769
260,413
303,716
217,586
288,447
358,847
319,000
664,651

Years.

Virginia.

Grand total.

Crabs, hard. Crabs, soft. Total.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.
1880 2, 139,200 $32,088 («) (“) 2, 139,200 $32,088 3,305,867 $78,938
1887 626,820 15,479 («) - (“) 626,820 15,479 5,020,988 186,236
1888 956,843 24,669 (a) («) 956,843 24,669 5,840,347 223,438
1890 2,584,794 28,210 440,310 $26,054 3,025, 104 54,264 9,469,313 314,677
1891 2,208,071 32,683 585, 956 29,379 2,794,027 62,062 10,399,797 365,778
1897 5,331,398 28,331 1,068,116 39,914 6,399,514 68,245 15,848,709 285,831
1901 6,113,277 52,863 1,288,424 65,972 7,401,701 118,835 21,530,076 407,282
1904 10,356,052 179,575 1,910,654 92,909 12, 266,706 272,484 30,664,853 631,331
1908 b 23,001,000 239,000 2,082,000 87,000 25,083,000 326,000 45,456,000 645,000
1915 18, 765, 148 242,754 1,484,238 74, 402 20,249,386 317, 156 50,343,268 981,807

a Statistics not available.
b The statistics for 1908 are from data published by the Bureau of the Census.
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SHAD AND ALEWIFE INDUSTRY OF CHESAPEAKE BAY AND TRIBUTARIES.

In view of the large interests dependent on the perpetuation of the
supply of shad and alewives, or river herring, in the Chesapeake Basin,
the Bureau in 1915 made a complete canvass of the industries con-
nected with these fishes, for the purpose of being in position to sub-
stantiate the often expressed opinion that radical action was demanded
of the States in order to prevent commercial extermination. The
results of the canvass were promptly published in a statistical bul-
letin, which was at once sent to the governors and legislators of Mary-
land and Virginia, accompanied by three large charts showing the
actual location of each pound net and gill net set for shad in 1915 on
certain sections of the western shore of Virginia. The data thus
supplied are thought to have influenced the Virginia Legislature, in

its closing hours, to pass an act, effective in 1917, which will have the
effect of permitting a larger portion of the run of spawning fish to
reach their spawning grounds. This act, if its object is realized, will

supplement in an effective way the protection that has heretofore
been afforded to the migrating fish by the War Department through
the insistence that certain lanes for navigational purposes shall be left

in the maze of set nets on the shores of Chesapeake Bay and its major
tributaries.

The fishery for alewives is closely connected with that for shad,
the same apparatus being used and the seasons being coincident. The
canvass therefore included the alewives as weU as the shad, and the
published bulletin, herein reprinted, gives the statistics of both
fisheries.

The catch of shad in Maryland in 1915, compared with that of 1909,
the latest previous year for which statistics are available, declined
more than 50 per cent in quantity and about 29 per cent in value,
and the catch of alewives decreased nearly 47 per cent in quantity
and about 15 per cent in value. Chesapeake Bay, in Maryland,
showed a decline of about 45 per cent in the shad catch and 31 per
cent in the alewife catch. A still larger decrease occurred in some
of the more important rivers. In the Susquehanna River, in Mary-
land and Pennsylvania, there was a decrease of 88 per cent in the
shad and 88 per cent in the alewife catch. In the Choptank River
and tributaries there was a decrease of 83 per cent in the catch of

shad and 84 per cent in that of alewives. In the Potomac River the
shad catch decreased 11 per cent and the alewife catch 74 per cent.
In the Northeast River, which was the only one of importance which
Mid not show a decided decline in these species, the catch of shad fell

off less than 10 per cent and that of alewives increased 47 per cent.
The catch of shad in the Patuxent River in 1915 amounted to 1,118

in number, compared with 7,485 in 1909, 9,577 in 1904, 43,000 in

1901, and 52,354 in 1896, the only years for which statistics are
available. The alewife catch fell off from 796,300 in 1909 to 20,400
in 1915.

The Elk River has never been a prolific shad stream, hut has always
furnished large quantities of alewives. The largest output of shad
was in 1904, when 8,850 were taken. The catch of alewives in this

river was 6,736,000 in 1909 and 3,608,950 in 1915.

65199°~16 5
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The decreased run of shad and alewives in the Chesapeake Bay
basin of Maryland, Delaware, and Pennsylvania in 1915 resulted in
a noticeable decline in the amount of all forms of apparatus used for
their capture. ,

In Virginia the catch of shad in 1915, compared with 1909, de-
creased 1,316,066 pounds, or 21.82 per cent in quantity, but increased
SI 69,674, or 34.74 per cent, in value, and the catch of alewives
decreased 11,733,850 pounds, or 42.22 per cent in quantity, and
increased 837,575, or 29.26 per cent, in value.

The pound nets fished in Virginia in these waters during the season
of 1915, compared with 1909, show a decrease of 31, but the number
of gill nets increased from 7,121 in 1909 to 16,793 in 1915. The total

catch of shad in Virginia durmg the year was 1,629,872 in number, or

4,714,134 pounds, valued at $658,010, and that of alewives was
40,135,328 in number, or 16,054,130 pounds, valued at $165,950.

In the Potomac Kiver there were but two seines fished during the
season of 1915 for herring and shad—one on the Maryland side at

Chapmans Point and the other on the Virginia side at Stony Point.
There are very few pound nets along the Maryland side of this river,

but quite a number of large traps on the Virginia side off Northum-
berland County near the mouth. The alewife fisheries of Westmore-
land County were quite extensive up to a few years ago, and it was in

this county that the canning of the roe originated. Several large

packing houses were located in this county as recently as 1909, but
now there is but one, and that very small. There are a number of

large packing houses in that part of Northumberland County bor-
dering on the Potomac, or rather in Coan Kiver and Yeocomico River,
winch are tributary to the Potomac. Both alewives and roe are

packed in large quantities at these points. Drift gill nets are not
fished for shad below Maryland Pomt, and from this place they are

used in various locations up to Jones Point, a short distance below
Alexandria. The gill-net catch of 1915 was reported by fishermen
as the hghtest they had ever taken, and many of them made httle

more than expenses. Some fishermen of Northumberland County
along the Potomac reported the herring and shad catch for 1915 as

very gratifying and thought that it was the best they have had for

several seasons.

The total number of pound nets fished in Virginia during the year
was 2,012, valued at $408,675. Of these, 527, or about 26 per cent,

valued at $107,200, were fished by Mathews County fishermen.

Elizabeth City County ranks second in the number of pound nets,

having 317, valued at $73,900; Accomac County third, ^vith 273 nets,

valued at $48,150; followed by Northumberland County with 269,

valued at $73,250, and Gloucester County with 204, valued at $33,100.

The catch for 1915 showed a great many more bucks than for the

average year, and many of these were smaller than usual. This
seemed to be the case on aU parts of the bay.

In the James River stake giU nets are the leadiug form of apparatus
used for shad fishing. The only driftmg grounds remaining are

located quite a distance up the river, and the catch with drift nets

was neghgible in the 1915 season. During the summer of 1909, when
a canvass of the shad fisheries was made on this river, very few stake

nets were found above Ferguson’s Wharf, now called Rushmere,
located in Isle of Wight Coimty about 12 miles above Newport News.
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Such nets are now found at various points up as far as Tar Bay, near
Coggins Point, within a short distance of the mouth of Appomattox
River. The shad run appeared in 1915 about March 15 to 20, though
a few stray fish were seen earlier, and the gill-net fishing was prac-

tically over by the third or fourth week in May. Gill nets can not
be used after the water is warm enough to start the crabs, as these

hang in the nets and interfere too much with the handling of them.
The run was much lighter than usual, but the greater part of the gill-

net catch was roe fish, and the high price received partly made up
for the decrease in the catch.

The apparatus used in the Chickahominy River consists entirely of

seines and drift gill nets, and the catch includes shad and other
species. Pound nets are not permitted in this river.

In the Rappahannock River stake gill nets having 2J-inch mesh
are fished during the winter for perch and discontinued when the
shad season opens. The shad nets are then used on the same stands,

being the same length as the perch nets hut of a larger mesh. Herring
do not usually figure in the catch of the perch nets, but there was an
early run of branch herring in 1915 and some of the nets made fairly

good catches. The fishermen received as high as $20 per thousand
for these early herring. Some herring are caught also in the small
pound nets in this river, and the average price for these was about
$10 per thousand.
The number of persons engaged in the shad and alewife industries

of Chesapeake Bay and tributaries in 1915 was 8,839, of whom 6,612
were fishermen and 2,227 were employed in shore industries. The
investment in boats, fishing apparatus, shore and accessory property,
and cash capital amounted to $1,528,824. The products of these
fisheries aggregated 2,129,486 shad in number, or 6,225,549 pounds,
valued at $857,771, and 71,571,278 alewives in number, or 28,628,510
pounds, valued at $297,899, a total value for both species of

$1,155,670. Compared with the returns for 1909, there was a de-

crease of 258 in the number of pound nets and an increase of 7,968
in the number of gill nets operated. The catch of shad decreased

3,114,219 pounds, but increased $88,322 in value, and the catch of

alewives decreased 22,803,590 pounds and increased $13,855 in value.

Statistics by States of the shad and alewife industry of Chesapeake
Bay and tributaries in 1915, and also comparative statistics for Mary-
land and Virginia for various years from 1880 to 1915, and by waters
for certain years from 1896 to 1915, are given in detail in the following
tables.
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Number of Pound Nets, the Catch of Shad and Alewives, and the Average
Catch of Each Species per Net for Certain Sections of Chesapeake Bay
AND Potomac Eiver, 1915.

Locality.

Num-
ber of
poimd
nets.

Number
of shad.

Number
of

alewives.

Average
number
of shad
to net.

Average
number
of ale-

wives to
net.

From Cape Henry to Tue Point (lower side of York
River mouth) 496 268,374 1,974,490 541 3,980

From York Spit (inclusive) to Stingray Point 623 491, 196 4,437,345 772 7,122
From Rappahannock Spit (inclusive) to Smith Point.
Potomac River

276 291,266 21,667,166 1,054 78,504
211 147,271 7,336,000 697 34,760

COASTAL FISHERIES OF NEW YORK AND NEW JERSEY.

Following a conference with the fishery authorities of the States
of New York and New Jersey in January, 1916, regarding the con-
dition of the coastal fisheries of those States and the measures neces-
sary for their conseiwation, the, Bureau undertook, by request,- the
canvass of those fisheries so that their actual extent might be known.
The field work was completed in June and the results of the canvass
were communicated to those interested. The figures related to the
calendar year 1915 and covered only fishes proper.

In New York the number of persons engaged in the coastal fisheries

was 2,504, and the investment in vessels, boats, fishing apparatus,
and shore and accessory property was $1,771,166. The products
amounted to 34,047,775 pounds of fish, valued at $1,121,641. Some
of the more important species taken were bluefish, 6,107,113 pounds,
valued at $492,928; butterfish, 1,244,475 pounds, valued at $51,636;
cod, 1,259,160 pounds, valued at $59,400; eels, 426,330 pounds,
valued at $34,387; flounders, 3,440,053 pounds, valued at $96,337;
mackerel, 342,489 pounds, valued at $25,620; menhaden, 14,518,812
pounds, valued at $100,935; scup, 1,026,736 pounds, valued at

$44,447; sea bass, 973,686 pounds, valued at $44,894; and sque-
teague, 1,859,143 pounds, valued at $98,324.

In New Jersey there were 2,303 persons employed in the coastal

fisheries, and the investment amounted to $1,192,057. The products
aggregated 47,856,176 pounds of fish, valued at $1,348,667. The
species taken in largest quantities were bluefish, 2,728,779 pounds,
valued at $177,906; butterfish, 5,462,917 pounds, valued at $151,677;
cod, 679,133 pounds, valued at $31,896; croaker, 2,084,719 pounds,
valued at $47,366

;
eels, 377,698 pounds, valued at $28,257

;
flounders,

1,531,376 pounds, valued at $58,443; mackerel, 367,307 pounds,
valued at $26,161; menhaden, 4,354,789 pounds, valued at $36,602;
scup, 3,279,693 pounds, valued at $94,776

;
sea bass, 6,171,922 pounds,

valued at $203,163; squeteague, 14,121,330 pounds, valued at

$358,977; and whiting, 2,407,217 pounds, valued at $36,367.

The statistics of these fisheries, by counties, are given in detail in

the following table

:
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Statistics of Coastal Fisheries.of New York and New Jersey, by Counties,
* Exclusive of Shellfish, 1915.

NEW YORK.

Items.
Kings, New York,
Queens, and Rich-
mond Counties.

Nassau County. Suffolk Countv, Total.

Persons engaged
Vessels fishing

Tonnage
Outfit

Vessels trans-
porting
Tonnage
Outfit

Sail, row, and
house boats

Gasoline boats...
Pound nets
Seines
Gill nets
Fyke nets
Lines
Otter trawls
Eelpots
Other apparatus.
Shore and acces-
sory property .

.

Number.
841
57

2, bn

11

4

4

20
100

*

250

Total.

Products:
Albacore and
horse
mackerel...

Alewives
Bluefish
Bonito
Butterfish
Carp
Cod
Croaker
Eel
Flounders
Haddock
Hake
Hog choker .

.

Kingfish
Mackerel
Menhaden
Mullet, fresh.
Mummichog..
Pike
Pollock
Scup,or porgy
Sea bass
Sea robins
Shad
Sharks
Skates
Smelt
Spanishmack-

erel
Spot
Squeteague. .

.

Squid
Striped bass..
Sturgeon
S turgeon
caviar

Swellfish
Swordfish
Tautog
Tilefish
Tomcod
White bait. .

.

White perch

.

Whiting
Other fish

Pounds.
430

11,000
5,790, 205

1,054
60,000

723,375
14,949
5, 630

28, 123

34,041
2,044

9,360
2,632, 100

16, 170
511,476
270, 263
2,657
5,250

20,975
7,700

529

592,254
1,200

a 183, 484

1,000

Value.

$306,395

i45,’225

Number.
119

4

32

225
2,850
2, 800
17,900
1.100

4.500

275

650

390

481,920

Value.
$25
140

466,522
100

1.800

Pounds.

500
27,200

300

32, 855
336
532
838

1,238
63

201,000

32, 900
115,000
2,000
8,500

18

968
19,307

6,800
6,000

529
20.574
14,398

29
785
84
77

8,000

”36,066'

’

156.’ 666

162

2,300

50

22,477
12

56,950

'*2,’266'

38
7,748

100

10

Total. 10,926,239 591,665 649, 800 27, 076

Value.

$5’ 856

620

Number.
1,544

84

2,371

21
266

14, 750

1,173
3,375

635

474
282

117
469

5,373

430
2,276

1,050

156

5,055

31,049

Value,

$10
2,690

30

9,550

3,395

3, 240
100
200

630
60

40

’966'

’2*566'

350

10

3,022
’

”344’

Pounds.
4, 450

52b, mb
289, 708

11, 795

1, 184, 475
102,300
334, 785

10, 000

387, 800

3, 296, 930
49, 550
52, 725
7,200

31,005
326,329

11,880,712
5,113

138,250
800

35, 540
515,260
553,423
97,905
14,705
19.225

204,463
4,450

20
1,500

1,209,939
556,425
14, 700
3,826

241
50.225
7,362

98, 100

70, 157

28,200
19,400

328,925
213

22,471,736

Value.

$763, 896

”49,’ 256'

52, 720

Number.
2,504

145
4,979

21
266

2,240

16, 160

112,025
114,215
37,010
11,670
24, 152

1,838
3,815
5, 503

112

63,585

524
320
464
160
653

5,373

156
5,695

1, 258, 197

Value.
$129
7,214

23, 716

1,157

49, 836
7,592

16. 995
350

30, 460

92, 259

2, 573

1,238
60

3,170
24, 022
81, 568

203
1,023

96
1,465

23, 873
27. 996
1,251
1,365

192

1,360
1,320

2
60

72,825
8, 306
2,460

673

248
370
756

2,716
2,220
2,038
3,742

12

Pounds.
4, 880

535, 105

6, 107, 113

13, 149

1, 244, 475
102, 300

1, 259, 160

24, 949
426, 330

3, 440, 053
85, 591

63, 269
7,200

31,094
342, 489

14,518,812
5,113

146,250
800

81,710
1,026,736

973, 686
100,562
19,955

' 40,200
212, 163

6,750

599
1,500

1, 859, 143

557, 625
16,900
3,826

241
50,225
7,362

99,081
183, 484
70, 157

28,200
19,400

329,925
213

502,900 34,047,775

Value.

$1,076,141

’”i95,’i6i

52, 720

2, 240

17, 275
129,625
117,015
56, 083
16, 145
24, 152

6, 973
3,815
6, 208
2,388

65, 285

1.771.:

Value.
$154

7,364
492, 928

1,287
51, 636
7,592

59, 400
686

34, 387
96, 337
3,911
1,501

60
3, 188

25,620
100,935

203
1,063

96
2,894
44,447
44,894
1,280
2, 150

276
1,437
1,670

174
60

98,324
8,318
2,804

673

248
370
756

4,032
7,748
2,716
2,220
2,038
3,752

12

1,121,641

a Landed by New York vessels and does not include tilefish landed at New York bv vessels from other
ports.
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Statistics of Coastal Fisheries of New York and New Jersey, by Counties,
Exclusive of Shellfish, 1915—Continued.

NEW JERSEY.

Items. Atlantic County.
Bergen and
Hudson

Counties.®
Cape May County. Middlesex

County.

Number.
298

Value. Number.
43

Value. Number.
680

Value. Number.
54

Value.

Vessels fishing 19 $71,485 25 $74,690
349 330

Outfit.^. 25, 130
3,500

32, 725
Vessels transporting

—

2 1 50
15 10

45
Sail, row, and house

63 1,720 16 $742
900

38 480 21 $900
2,40034 12' 250 4 130 69,600

128,325
3,988
15,912

8
3 1^950 58 1 600
42 1!722 5 215 21 10 4,175

Gill nets 45 • i:785 10 1,315 192
11 460 26 400 48 2,050 4 200
15 375

624 10 3,186
50 45 4 6 202 325 98 98

75
Shore and accessory

2,420 1,436 38,840 550

Total 123,511
'

5,099 370, 171 8,923

Products:
Albacore and horse
mackerel

Pounds.
800

Value.
$11

Pounds. Value. Pounds.
10,220
29,500

Value.
$172
474

Pounds. Value.

Alewives 13,862
, 163, 664

329 300 $30 7,500 $100
915Bluefish 12,004

48
874,335
17, 469

55,620 18,900
Bonito 800 857
Butterfish 49,205 1,041 2,166,453 61,712
Carp.. 10,650 1,157 12,500 1,100
Cod\ 201,000 9,330

6, 488
261, 870 12,842

Croaker 297,278
480

1,063,735 24,515
Drum 5 5,550

42, 885
318,044

200

63
Eel 5,875

68, 744
419 8,025 670 4,669

11,748
1,800
4,400

127
Flounders 2,728 197
Haddock 10
Hake 200 3 1,249 37
Kingfish 24,068

152, 125
1,200,000

5,500

2,150
10, 860
14,000

17,429 1,925
10,509

598
Mackerel 148, 232
Menhaden 101,381

34,750
500

112, 569 236
Mullet, fresh 103 990
Mullet, salted 50
Pollock 325 4

Scup, or porgy 840, 400
1,522, 238

25, 109
49, 280

1,887,117
3,943,624

170

53,090
123, 796

20
Sea bass
Shad 115 19 20,104 2,674 1,705 312
Sharks 10,198

89, 180
143

Skates 1,200 11 911
Smelt 6,000 1,200
Spanish mackerel. 270 39
Spot 4,175

1, 634, 099
132 13,085

4,331, 759
304 2,000

88,200
60

Squeteague 42,613 122, 331 3,013
Squid 500 6 289, 826 3,617
Striped bass 7,080 1,384 200 25
Sturgeon 65 4
Suckers 3, 550 226 15,000 1,645
Tautog 600 12 760 19
White perch 27, 159 2,373 1,575 145 75

j

6
AVhiting 2,000 33
Yellow perch 165 15 450 22
Other fish 1,200 83 5,035 495 180 19

Total 6,226,082 180, 782 59,114 6,671
1

15,664,386 491, 288 255,849 7,291

a Includes men. boats, apparatus, and shore property employed and catch of fish taken in Upper New
York Bay and Hackensack River, and also men, boats, apparatus, and shore property employed and
catch of shad taken in Hudson River.
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Statistics of Coastal Fisheries of New York and New Jersey, by Counties,
Exclusive of Shellfish, 1915—Continued,

NEW JERSEY—Continued

Items. Monmouth County.
Ocean and Burling-

ton Counties.
Total.

Number.
582

Value. Number.
646

Value. Number.
2,303

48

Value,

3 $7, 300 $1,500 $154,975
38 6 723

Outfit.. 3,900 80 61,835
14, 5502 11,000 5

21 46

Outfit 1,450 1,495
Sail, row, and house boats 67 1,655 206 10,436

55, 100

411 15,933
218, 400

341,765
Gasoline boats 179 78, 150 154 509

65 83,090
2,440

47 127,800
2,410

10, 626

174

8 46 132 14, 950
37,688
10, 200

2, 275

Gill nets 155 8,050
1,430

1,359 1,761
970Fyke nets 103 778 5,660

1,90075 90
2,327 725 6,872

20Otter trawls 1 20 1

Eelpots 1,424 1,822 3,461 2,685 5,239 4,981
7 30 112

118, 725 144,035 306,006

Total 321,346 363,007 1,192,057

Products:
Albacore and horse mackerel

Pounds.
14, 255

214, 270

Value.
$654

2, 153

Pounds.
44, 987

351, 865

Value.
$1,095
3,779

21, 670

Pounds.
70, 262

617, 297

Value.
$1,932
6,865

177, 906Bluefish i 1, 402' 898 87,m
1,908

268,982
75,878

2,535,378

2,728, 779

117, 322Bonito 23, 175 6, 291 9, 104

Butterfish : 711,881 22, 297 66, 627 5,462,917
23, 150

151, 677
Carp 2,257
Cod 122, 908 5,697

7,178
86

93,355
435,626

4,027 679, 133
2, 084, 719

31,896
47, 366Croaker 288, 080

8,600
131, 238

9, 185
Drum 14, 630 154

Eel 9, 161

15, 297
187,875
766, 773

13, 211

28,473
377, 698 28, 257

58,443
125

Flounders 373,415
40,000

1,531,376
40, 000Goosefish 125

Haddock 200 10

Hake 727, 493 9,305
165

439, 683 4,638 1,168,625
3,500

60, 597
367,307

4,354.789
63,000

500

13,983
165Hickory shad 3,500

5,910TCingfish 904 13, 190
16,775
175,009

2,188
1,302

7,167
26, 161Mackerel 50, 175 3,490

20, 142Menhaden 2, 765, 830
22,750

1,626 36, 602
2,003

50
Mullet, fresh 910
Mullet, salted
Pollock 3,500

35,432
164,950
327, 800
35, 500
12,813

111 8,999 267 12, 824
35, 432

3, 279, 693
6,171,922

382
Round herring.. 717 717

94,776
203, 163

Ronp, or porgv.

.

5,992
16,339

425

387,226
378,260
41,375
7,230
17,800
150,716

10,585
13,748

620
Sea bass
Sea robins 76, 875

42, 137
1,045
6.268
1,066
3,379
1,200

Shad 2,183
748

1,060
175Sharks. - 84,550

272,470
112,548

Skates 1,600 857 513,566
6,000
1,055

Smelt
Spanish mackerel 164 34 621 109 182
Spot 18,950

3,055,048
157,370

220

431 28,450
5,012,224

525,975
7, 148
500

740 66,660
14,121,330

1,667
358,977
12,830
3, 223
489

Squeteague 86,973
2,125

44

104,047
7,082
1,770

Squid 973, 671
14,648
3,353

270

Striped bass
Sturgeon 2,788

270
435 50

Sturgeon caviar 272 272
Suckers 8,700

3,000
586 27, 250

45,010
2,457
1,908

3

Tautog 40, 650
30

1,772 105
Tilefish 3 30
Toadfish 5,800

750
80 5,800

750
80

'White bait 33 33
15,405
36,367

37

White perch 136, 130
650, 222

12,881
9, 698

164,939
2,407,217

615
Whiting 1,754,995 26,636
Yellow perch
Other fish 365 2i 6,780 618

Total 12,880,428 334, 122 12, 770,317 328,513 47,856,176 1,348,667
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SHAD FISHERY OF THE HUDSON RIVER.

In connection with the canvass of the coastal fisheries of New York
and New Jersey the shad fishery of the Hudson River was covered for

the years 1915 and 1916. The statistics are given in the following
table, showing for the latter year 119 fishermen, 79 gill nets, 3 seines,

and a catch of 9,287 shad, valued at $5,465. The Hudson was at one
time one of the great shad streams, its annual output nmning into
the hundreds of thousands. Thus, in 1896 the number of shad taken
was 588,898, valued at $83,237. The present condition of the shad
fishery is most deplorable.

Shad Fishery oe the Hudson River, 1915 and 1916.^

1915.

Items. New York. New Jersey. Total.

Fishermen
No.
133
81
2

79
2

Lbs. Value. No.
27
7
2
7

Lbs. Value. No.
160
88
4

86
2

Lbs. Value.

Sail and row boats $2, 975
225

3,984
190
528

$430
600

1,035

$3,405
825

5,019
190

1,758

Gasoline boats
Gill nets
Seines
Shore and accessory property. 1,230

Total 7,902 3,295 11, 197

Shad caught:
With gill nets 11,333

62

211

47, 333
298

933

5,834
33

102

4,249 20, 104 2,674 15,582
62

211

67,437
298

933

8,508
33

102

With seines
With other apparatus in-

cidentally

Total 11,606 48, 564 5, 969 4,249 20, 104 2, 674 15, 855 68,668 8,643

1916.

Fishermen 108 11 119 i

Sail and row boats 64 $2, 240
225

3 $195
350

67 $2, 435
575Gasoline boats 2 1 3

Gill nets 76 2,937
350

3 480 79 3,417
350Seines 3 3

Shore and accessory property

.

528 540 1,068

Total 6,280 1, 565 7,845

Shad caught:
With gill nets 7, 536 31,670 4,399

99
1,500 7,250 925 9,036 38,920

1,008

245

5,324
99With seines 191 1,008

245

191
With other apparatus in-

cidentally 60 42 60 42

Total 7, 787 32, 923 4,540 1,500 7,250 925 9,287 40, 173 5, 465

a Includes Albany, Columbia, Dutchess, Green, Orange, Rennselaer, Rockland, Schuyler, Ulster, and
Weschester Counties in New York, and Bergen and Hudson Counties in New Jersey.

NEW ENGLAND VESSEL FISHERIES.

Statistics of the extensive offshore vessel fisheries centering at
Boston and Gloucester, Mass., have been collected during the year
by the local agents, and published in monthly and annu^ bulletins

showing, by species and fishing grounds, the quantities and values of

the fishery products landed by the American fisliing vessels at these
ports.

The fleet in 1915 was composed of 410 sail, steam, and gasoline
screw vessels. These vessels landed at Boston 3,772 trips, aggregating
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97,899,487 pounds of fish, valued at $2,911,314, and at Gloucester
3,472 trips, aggregating 73,696,241 pounds, valued at $1,826,603.
The total for the two ports was 7,244 trips, aggregating '171,595,728
pounds of fresh and salted fish, having a value to the fishermen of

$4,737,917. Compared with the previous year there was a decrease
of 354 trips, but an increased production amounting to 9,006,508
pounds in quantity and $342,887 in value. There was a small de-
crease in the catch of cod, but an increase in that of practically all the
other important species. The value of haddock and cusk was sUghtly
less than that of the previous year. The halibut product increased
491,100 pounds in quantity and $46,946 in value. The mackerel
catch increased 6,688,850 pounds, or over 63 per cent, in quantity,
and $259,354, or 73 per cent, in value. There was some decrease in

the take of Newfoundland herring, but an increase in the value.

Swordfish increased 739,123 pounds in quantity and $43,890 in value.

The following tables present in detail (1) by fishing grounds and
(2) by months the products of the vessel fisheries of Boston and
Gloucester during the calendar year 1915. The weights of fresh and
salted fish given in these statistics represent the fish as landed from the

vessels, and the values are those received by the fishermen. The
grades, or sizes, given for certain species are those recognized in the
trade.
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Newfoundland,

2,3(58,150

pounds

frozen,

$68,945,

and

8,930,800
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salted,

$18(5,'
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The fish landed at Boston and Gloucester, Mass., by American
fishing vessels are taken piincipally from fishing groimds lying off the
coast of the United States. In 1915

,
71.78 per cent of the quantity

and 70.74 per cent of the value of the catch landed by the American
fishmg fleet at these ports were obtained from these grounds. Of the
remainder, 9.41 per cent of the quantity and 9.70 per cent of the
value were taken from fishing banks off the coast of Newfoundland,
18.73 per cent of the quantity and 19.35 per cent of the value from
grounds off the Canadian Provinces, and less than 1 per cent of both
the quantity and value from the coast of Labrador. Newfoundland
herrmg constituted 6.58 per cent of the quantity and 5.39 per cent
of the value of the products landed at these ports during the year.
The herrmg were taken on the treaty coasts of Nevffoundland, but cod
and other species from that region were obtained chiefly from fishmg
banks on the high seas. AU the fish caught by American fishing ves-
sels off the Canadian Provinces were from offshore fishing grounds.
The catch from each of these fishing regions is given in detail m the
following table:

Quantity and Value of Fish Landed by American Fishing Vessels at Boston
AND Gloucester, Mass., in 1915, from Grounds Off the Coa.st of the United
States, Newfoundland, and Canadla.n Provinces.

Species. United States. Newfovmdland .«> Canadian Provinces. Total.

Cod: Pounds.
j

Value. : Pounds. Value. Pounds. Value. Pounds. Value.
Fresh 23,695,413

1,876,888
\

$689,361
71,419

i 484, 815
3,009, 390

1

$9,962
105, 146

9,907,896
6,081,495

$189,529
207,543

34,088, 124

10,967,773
$888,852
384, 108Salted

Haddock:
1

Fresh 51,712,661
69, 675

j

1,185,386
1,235

100 1 6, 100,289
46,844

120,065
880

57, 813,050
130,594

1,305,452
2,361Salt^ 14,075

,

246
Hake:

Fresh 11,248,569
24,713

232,237
428

54,860
91,200

704 3,285,886
'184,712

44,529 14,589,315
1 300,625

277, 470
SaltM 1,450 3,129

1

5,007
Pollock:

Fresh 12,762,282
180,005

246,213 665 12 198,366
46,770

2,963
819

1 12,%1,313
234,640

249, 188
4,070Salted 3,113 7,865 138

Cusk:
Fresh 4,550,491

41, 146
71,946
1,012

3,345
5,387

52 1,681,965
48,410

24,005
1,202

6,235,801
94,943

96.003
Salted 133 2,347

Halibut:
Fresh 699,496 84,225 1, 149,408 84,014 1,735,271 133,548

'

;

3,584,175 301,787
Salted 305 21 145,665 11,304 140,540 10,184 286,510 21,509

Mackerel:
Frp<;h

j

6,5ai,400
2,668,485

321 , 778 810, 174

905,343
61,258
40,077

7,344,574
3,573,828

383,016
231,063Salted ' 190,986

Herring: i

Frp.<;h ' 1,977,620 20,381 2.368, 150

8,930,800
08,945
186,783

4,345,770
8,930,800

89,326
186, 783Salted ‘

Swordfish:
Fresh

;

1,307,317 145,155 868 68 930,782 76,336 2,238,967 221,559
Miscellaneous:

Fresh '

Salted
3,830,532 87,084 2,000

750
30
36

41,644 866 3,874, 176
750

87,980
33

1

'

Total....
j

123^179,998
1

|3, 351, 980 16,269,343 469,024 32,146.387 916,913 171,595,728 4,737,917

a Includes 17,975 pounds of salted cod, valued at S617, and 102,151 pounds of salted halibut, valued at

$8,673, from the Labrador coast.

Cod .—In 1915 there were 33 vessels employed in the salt-bank

fishery and 102 in the market fishery landmg their fares at Boston and
Gloucester. Considerable cod was landed also by vessels operatmg
on shore grounds. There were landed at these ports 45

,
055,897

pounds of fresh and salted cod, 34
,
088,124 pounds of the former and

10
,
967,773 pounds of the latter, valued at $ 1

,
272

,
960

,
against

47
,
529,625 pounds m 1914

,
of which 36

,
079,873 pounds were freA and
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11,449,752 pounds salted, valued at $1,359,416. There was, there-

fore, a decrease in the quantity in 1915, as compared with the previ-

ous year, of 1,991,749 pounds in the fresh and 481,979 pounds hi the

salted cod landed.

Several large fares of cod were caught during the season of 1915.

A trip amounting to 359,483 pounds taken on trawl lines was landed
at Gloucester in July, and one of the dory hand-line fleet brought in

478,365 pounds in September, this being the largest fare taken since

1909, when the same vessel weighed off 479,433 pounds.
H^dock .—The haddock fishery in 1915 was carried on with about

the same success as in the previous year. The quantity of haddock
landed was 57,943,644 pounds, valued at $1,307,813, an increase over
the previous year of 189,516 pounds in quantity and a decrease of

$73,343 in value. The catch of haddock by line trawlers landed at

Boston amounted to 30,776,733 pounds, of which 16.57 per cent were
‘^scrod.’’ The greater part of the scrod haddock brought in by line

trawlers came from the inshore grounds, the offshore banks supplying
a greater proportion of large haddock. On the inshore grounds the
amount oi scrod haddock taken varied from 18 to 22 per cent of the
total catch and on the offshore grounds from 2 to 8 per cent.

Pollock .—The pollock fishery, which in recent years has supported
a considerable fleet of small craft employing purse seines as a means of

capture, was carried on with greater success than in 1914. The total

catch of pollock landed at Boston and Gloucester, includmg those
taken on hand and trawl lines and in gill nets, was 13,195,953 pounds,
having a value of $253,258, an increase of 741,230 pounds in quantity
and $53,522 in value compared with 1914. As in previous years,

most of the pollock landed by purse seiners and gill netters were
caught in spring and fall months.

Halibut .—In the last few years the halibut fishery on the Atlantic
coast has fluctuated but little. The yield of fresh and salted hahbut
in 1915 was 3,870,685 pounds, 3,584,175 pounds of the former and
286,510 pounds of the latter, valued at $323,296, an increase of

491,100 pounds and $46,946 over 1914. The largest catches of this

species were made on Georges, Browns, La Have, Quereau, Western,
and Grand Banks, the last-mentioned bank supplying the greatest
amount. The fishery was conducted throughout the year, but the
bulk of the catch was taken during the early spring and summer
months. The vessels regularly employed in this fishery numbered 33
sail, although many of the cod hand-line and trawl-line fishermen fre-

quently caught halibut in considerable quantities. The usual activity
was displayed in this fishery in the spring of 1916. At the end of

May the fleet engaged numbered 26 vessels, and a considerable num-
ber of fairly large fares were landed.

The otter-trawl fishery .—This method of fishing, as in 1914, was
carried on by 12 steamers. With the exception of several trips

landed at Portland and an occasional trip disposed of at Gloucester
during such times when there was a glut of fresh haddock in the
market, the bulk of fish caught by otter trawlers was landed at
Boston. The yeaPs catch was 21,116,300 pounds, representing 380
trips, an increase of 8 trips. There were landed from Georges 105
trips, from South Channel 248, Western Bank 26, and Browns Bank 1.

As in the previous year. Western Bank was resorted to in March,
April, and May, when haddock were less plentiful on Georges and
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in the South Channel than during the winter months. Of the total

quantity of fish landed at Boston by this class of vessels, 17,062,732
pounds were haddock, of which 39.28 per cent were ‘‘scrod.” The
great disparity in the landings of small fish by this method as com-
pared with line trawls is confined wholly to haddock, the large and
small fish of other species caught by the two methods, such as cod,
cusk, and hake, being more equally divided.

On July 20, 1915, the otter trawler East Hampton landed at
Gloucester 310,000 pounds of fresh fish, most of which were had-
dock. The largest trip previously brought in was 300,000 pounds,
caught by the otter trawler Long Island. These were the largest

fares ever taken by American otter trawlers.

Mackerel .—The amount of salted mackerel taken in 1915 was
19,691 barrels, exceeding the catch of the previous year by 4,170
barrels. The catch off the New England coast was 15,480 barrels

and on the Cape Shore, including a few fares from the Gulf of St.

Lawrence, 4,211 barrels, or 750 barrels less than was taken in those
regions in 1914. The total catch of fresh mackerel by the fleet was
71,564 barrels, compared with 68,582 barrels the previous season.

The number of fresh mackerel taken on the Cape Shore was 781,000,
w'hich exceeded the catch of 1914 by over 200,000 fish. In the fall

of 1915 several vessels of the seining fleet made phenomenal catches
in Massachusetts Bay, one vessel making a stock of S6,548 in three
weeks, at which time it was reported that a much larger body of

mackerel was on the coast than had been observed for several years. •

The mackerel fishery in the spring of 1916 showed a marked
improvement over that of 1915, the catch up to May 15 being nearly
double the amount recorded the previous season on the same date.

Three vessels of the seining fleet stocked over $9,000 each and one
$11,246, the last-mentioned stock being $2,361 more than the highest
made by a single vessel to the end of May, 1915. There were engaged
in the southern mackerel fishery 24 seiners and 58 netters. Fifteen
of the latter sailed from Gloucester and 43 from other ports. The
number of seiners was one less than in 1915, but there was an increase

of 41 netters. A portion of the seining fleet sailed on March 24,

but none of the netters sailed until April 25. The first mackerel of

the season of 1916, amounting to 7 barrels, were caught on April 5
about 80 miles east by south from Cape Henlopen, or practically

in the same locality where the first fish were encountered the previous
season. The fish were landed at Lewes, Del., from which place they
were shipped to New York by rail. Other small trips were caught
in the same region within a few days, but the first fare of any con-
siderable size was landed at New York on April 26, one vessel bringing
in 41,800 fish, followed the next day by the arrival of 6 vessels with
trips ranging from 6,000 to 40,000 fish. From this time until the
middle of May the supply of mackerel in the New York market was
about equal to the demand. For the week ended May 3 the amount
of fresh mackerel landed was 553,000 in number, mostly large and
medium, compared with 268,576 fish last year, which were mostly
small. Many of the large mackerel in April sold for 40 cents each.
The average price ranged from 12 to 20 cents for large and medium,
while tinkers brought from 3 to 6 cents a pound.
On May 31 there were 1,200 mackerel landed at Boston, the first

fare of the season. Four vessels of the seining fleet sailed for the
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Cape Shore May 25, and on June 6 the numl)er had increased to 24

sail. The first mackerel of the season from this region were landed at

Boston on June 9, the trip consisting of 10,000 large and 35,000

medium fresh mackerel and 170 barrels salted. On June 10 there

were 3 other arrivals from the Cape Shore with fares taken off Halifax

and Liverpool, the combined catch amounting to 125,000 of mixed
fresh mackerel and 230 barrels salted. At that time there were 15

other seiners on the ground, all of which captured schools of mackerel.

Mackerel were reported plentiful on the Cape Shore until June 21, and
many large trips were taken. The highest stock made by a single

vessel in this region was $6,343, which is the largest recorded for one
trip in recent years. Fish were also abundant during the month on
grounds in the vicinity of No Mans Land, the entire fleet of seiners

and netters fishing in that locality doing well.

Swordfish .—This species was more plentiful in 1915 than in the

previous year, and 2,238,967 pounds, having a value of $221,559,
were landed at Boston and Gloucester, an increase of 739,123 pounds
and $43,860 over 1914. There were 42 vessels engaged in the fishery,

operating mostly on the more eastern grounds, although some good
catches were made on Georges, Nantucket Shoals, and adjacent
grounds. On July 20, 17 vessels landed at the Boston Fish Pier

1,126 swordfish that had been taken on Georges. This was probably
the greatest number of swordfish ever landed at an American port
in one day.

Winter gill-net fishery .—The winter gill-net fishery practically

ceased at the end of May. A fleet of 30 vessels was employed at

Gloucester during the season, and there were a few vessels that oper-
ated out of other ports. Fishing was conducted on the inshore
grounds along the New England coast from Cape Ann to Portland.
As in previous years, the principal species taken by this method
were cod, haddock, and pollock. While the fleet as a whole did not
meet with the same degree of success as in some years past, the
fishery was an improvement over the previous season. Several
good stocks were made, one vessel making $30,000, with a share of

$1,500 to each member of the crew. This was probably the highest
record ever attained in one season by a vessel engaged in the winter
gill-net fishery.

Italian fishing boats .—The number of Italian motor boats fishing

out of Boston and landing their catch at that port has increased in the
last few years. At the present time there are approximately 200
boats of this class engaged in the shore fisheries, all of which are too
small for registration, being under 5 tons, and in consequence their

catch is not recorded in the Boston and Gloucester bulletins. These
boats take a variety of species and operate several kinds of fishing

gear, namely, trawl lines, hand lines, and drag seines.

Some ten years ago the catch of this class of boats consisted largely
of flounders, but in the last few years greater efforts have been made
to capture other species of ground fish, such as cod, haddock, cusk,
hake, etc. Mackerel also have been taken to some extent. In 1915
the Italian catch landed at Boston, and sold through the New England
Fish Exchange, was over 3,500,000 pounds of fish, valued at $135,000.
The catch consisted largely of cod, haddock, pollock, hake, and cusk.
The amount of flounders landed was about 36,000 pounds.
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PACIFIC HALIBUT AND COD FISHERIES.

The halibut banks off Oregon and Washington, recently surveyed
by the steamer Albatross, were resorted to during the month of June,
1915, by a portion of the halibut fleet sailing out of Seattle, from which
grounds 26 trips of halibut were taken in that month, comprising
1,318,000 pounds, valued at $64,623. As halibut were scarce on these
grounds in the summer months, the remainder of the catch of that
species landed at Seattle from June to December was taken from
banks farther north, extending from Flattery Bank, off the coast of

Washington, to Portlock Bank, Alaska. This amounted to 13,876,970
pounds, having a market value of $820,585. In the first half of the
calendar year 1916, 25 fares were brought from the banks off Oregon
and Washington, amounting to 931,692 pounds, valued at $77,819.
The total quantity of halibut landed at Seattle during that period,

including the catch from banks farther north, was 7,391,384 pounds,
valued at $608,947, taken in 274 trips.

According to the Pacific Fisherman, the total catch of halibut on
the Pacific coast by American vessels in 1915 was 50,238,390 pounds,
of which 33,133,313 pounds were landed at Seattle, 11,323,500
pounds in Canadian ports, and 5,781,577 pounds in Alaska, against

48,902,575 pounds the preceding year, a gain of 1,335,815 pounds.
The American fleet engaged in this fishery consisted of 100 sail, known
as ‘‘independent” and “company” vessels, there being 89 of the
former and 11 of the latter, ranging in size from 7 to 196 tons. The
Canadian fleet comprised 27 vessels, the catch of which amounted to

16,031,265 pounds, an increase of 1,074,465 pounds over 1914.

The fleet employed in the cod fishery of the Pacific coast numbered
20 sail, including 2 vessels engaged in transporting cured fish from the

shore stations in Alaska. Three regions were represented in the
fishery—San Francisco by 9 vessels, Puget Sound by 8 vessels, and
Alaska by 3 vessels. One of the Alaskan vessels was lost in the early

part of the season. The fleet met with very good success and made
a catch of 3,798,071 fish, equivalent to 19,092,319 pounds, the fish

being reckoned at 4J pounds each. The catch fell short of that of

1914 by 122,831 fish, or 552,739 pounds.
The work of collecting statistics of the quantity and value of

fishery products landed at Seattle, Wash., by Arnerican fishing

vessels was reestabhshed in June, 1915, by the appointment of a

local agent at that port. The products landed from July, 1915, to

June, 1916, comprised 513 trips, including 19,580,163 pounds of

halibut, valued at $1,330,609, and 948,024 pounds of other species,

valued at $23,285; a total of 20,528,187 pounds, valued at $1,353,894.
The monthly receipts by species are shown in the following table:
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Quantities and Values op Certain Fishery Products Landed at Seattle,
Wash., by American Fishing Vessels During the Fiscal Year 1916.

Month.
Number
of trips.

Halibut. Cod. Black cod.

1915
July
August
September
October
November
December

1916,

Jamiary
February
March
A pril

May
June

Total

Pounds.
2, 700, 430
1,698, 288
2,172,000
1,644, 792
2,312,527
1,660, 742

923,055
706,931
815, 209

1,207,372
2,024,105
1,714, 712

Value.
$152, 859

92, 253
132,426
103, 952
147, 994
92, 108

68,049
47, 669
82, 226

130, 438
129, 672
150, 893

Pounds.

645
1,312

60

513 a 19, 580, 163 1,330,609 2,017

Value.

$10
20

Pounds.
39,300
8, 860

332, 000
130, 545
17.000
26.000

18,000
16,232
16,175
10,566
84,955

200,233

31 899, 866

Value.
$855
217

8,300
3,164

425
650

360
443
484
318

2,124
4,883

22,223

1

Month. Ling cod. Rock cod. Total.

1915.

July
Pounds.

1

Value. Pounds. Value. Pounds.
2, 739, 7.30

1, 708, 793
2,505,312
1, 785, 337
2,329,527
1,686, 742

941,0.55

723, 163
831,444

1,235,357
2, 109,060
1,932,667

Value.
$153, 714

92, 495
140, 816
107, 366
148,419
92,758

68,409
48, 112
82,711

131, 169
131, 796
156, 129

/ ugust [ 1,000 $15
September
October ! 10,000 250
November
December

1916.

January
February
March
A pril

.

6,006 $120 11,413 293
May
June 11, 732 230 5,990 123

Total 17, 738 350 28,403 681 20,528, 187 1,353, 894

a Includes 5,000 pounds of salt halibut, worth $125, landed in August. The remainder of the catch was
sold fresh.

PROMOTION OF AMERICAN CAVIAR.

One of the most valuable of all fishery joroducts is caviar, which
is prepared from the roe of sturgeon primarily, but also from that of

the paddlefish of the Mississippi Valley, and sometimes, under appro-
priate descriptive names, from the eggs of carp, whitefish, and other
species. The product has always been imported extensively, while it

is known that suitable material in this country is often wasted through
ignorance of the fishermen as to the methods of preservation to
employ. After a suitable investigation of the matter, the Bureau
issued an economic circular describing in simple language the methods
which may be efficiently employed by any fisherman. The paper had
the twofold object of preventing unnecessary waste through ignorance
or neglect and of awakening a more effective interest in the protection
of the sturgeon and the paddlefish.

65199°—16 7
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INTRODUCTION OF NEW AQUATIC FOODS.

One of the most useful ways in which the Bureau of Fisheries can
serve the fishermen and the general fish-eating public is to make
knoAvn new sources of aquatic foods and to assist in estabhshing fish-

eries and markets therefor. The conspicuous success achieved in the
case of the sea mussel has been referred to in previous reports. This
excellent, abundant, accessible, cheap, and widely distributed shell-

fish, formerly neglected, has now become a staple in certain important
markets. Various other water products of great prospective value,
but now largely unutilized, should be exploited as speedily as possible,

but the limited funds and facilities at the disposal of the Bureau for
such work make it impossible to conduct an active campaign with
more than one or two such articles at one time. In the fiscal year
1916 one hitherto neglected fish has been given a permanent and im-
portant place in the fisheries and fish trade by the Bureau’s efforts, and
a campaign of great prospective consequence has been inaugurated
with reference to several others.

In October, 1915, the Bureau imdertook to popularize the tilefish in
the behef that it is a fish of great prospective food value. Its utih-
zation had been advocated years ago, but the efforts to introduce it

were not sufficiently comprehensive or sustained to bring success, and
the fish in reahty came into some disrepute because of the failures that
attended the attempts to give it a commercial status. The task con-
fronting the Bureau was to induce fishermen to catch the fish, dealers
to handle the fish, and the public to consume the fish, and to bring all

this about simultaneously. The effective methods pursued made it

possible for the Government to withdraw from the campaign within
one month and to intrust futirre developments to private enterprise.

The essential feature of the exploit was the chartering of a regular
fishing vessel with practical fishermen as its crew. The auxiliary
schooner Stranger, of Gloucester, carrying 12 men, was the vessel

selected for the purpose. The Bureau had guaranteed the Stranger

$1,500 for one month’s service, but in 27 days she caught 38,383
pounds of tilefish, which, after deducting commissions, sold for

$2,036.63
;
and not only was the Bureau at no expense whatever for the

fishing operations, but the proceeds, taking no account of several thou-
sand pounds gratuitously distributed for advertising purposes, yielded
a substantial bonus to the crew over their regular remuneration.
When the wholesale trade of New York was requested to cooperate

in the proposed campaign, the unfortunate past stood in the way of

immediate acquiescence. There is no demand for the fish,” said

the dealers, but the Bureau explained that getting the fish and creating

a demand were its part of the work and that all that was desired of the

trade was a cheerful willingness to handle the fish to satisfy such de-

mand as might develop. When the first fare was landed in New York
on October 22, four or five dealers in Fulton Market rather reluctantly

agreed to handle the fish, some of which were given away and the re-

mainder sold for 5 cents per pound. When the fourth trip arrived but
20 days later, 15 dealers were competing for the fish, which sold for 7

cents. In the interval a demand had arisen which no large wholesale
or commission house could afford to ignore. This demand was created

solely by an advertising campaign which kept the fish constantly be-
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fore the public and concentrated attention on its points of interest

and excellence. Newspapers were furnished items recounting the

unusual history of the fish—its discovery, practical extermination,

and reappearance; incidents in the campaign were exploited; fish

were more or less conspicuously supplied to prominent persons; lead-

ing hotels and restaurants were induced to give the tilefish prominence
on their menus; a great motion-picture company placed a camera
man on the Stranger and exhibited motion pictures of the fishery as a
feature of its weekly news reel; and the Bureau's own advertising

matter was distributed freely.

The propaganda conducted in behalf of this fishery covered practi-

cally the entire field. The fishing grounds were found and pointed
out to fishermen; a regular commercial fishing vessel was engaged
to demonstrate the financial yield of this fishery under regular indus-

trial conditions; the wholesale trade was enlisted in the distribution

of the fish; the retailer was furnished with attractive display adver-
tising matter calling his customers' attention to the fact that the fish

was on sale; and the consumer was told about the tilefish and how
to cook it, and his curiosity and interest were stimulated to the point
where he wished to try it and asked his dealer for it. As a conse-
quence, when the Bureau ceased its fishing operations, other vessels

were already at work, and within 10 days of the landing of the last fare

by the Stranger eight schooners were either in the fishery or about to

enter it and by the end of the month had landed in New York about
156.000 pounds of tilefish.

The progress of this fishery has far exceeded expectations. While
New York continues to be the center of the industry, Boston, At-
lantic City, Newport, and other places have become practically inter-

ested by putting vessels in the fishery. At the end of June, 1916, the
New York fleet consisted of 13 vessels making regular trips to the
fishing grounds, although earlier in the season a number of other ves-
sels were engaged. The catch has varied from month to month, but
has shown a general upward trend as increased fares were brought in
to meet the growing demand, and the yield in June exceeded that
of any preceding month, aggregating over 1,221,000 pounds landed
at New York in 28 fares. A new record was made in July, 1916, when
2.200.000 pounds were landed at New York, 230,000 at Boston, and
various minor fares at other ports.

By the end of the fiscal year 1916, when the fishery was only eight
months old, upward of 4,388,500 pounds of tilefish, which brought
the fishermen over $210,000, were caught and sold. The monthly
receipts at New York were as follows:

Months. Pounds. Months. Pounds.

November, 1915 156,500
170,200
398.000
469. 000
615.000

April, 1916 626,000
620,000

1,221,000
December, 1915 May, 1916
January, 1916 June, 1916
Ffihrna.ry 1Q16

TotalMarch, 19i6 4, 275, 700

The tilefish grounds extend along the edge of the continental shelf

from a point south of Nantucket to an area east of Atlantic City.
Few fish have been taken in depths over 100 fathoms, and the best
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fisli are in from 60 to 65 fathoms of water. Tilefish are not particular
as to the kind and quahty of bait offered them. While squid, blue-
backs, menhaden, clams, etc., are very acceptable, they wiU bite
freely on inferior kinds of bait, making the bait question compara-
tively easy to solve.

The fishery has proved a great deal more remunerative than was at
first expected by most fishermen and is now considered by them as
being weU established. The prices received by the fishermen have at
times been as high as 7 cents a pound and as low as 1^ cents, the
average being about 5 cents. The fish bears shipment perhaps better
than any other staple fish of the Atlantic coast and now reaches con-
sumers aU over the eastern half of the country. Some large ship-
ments have gone as far west as Kansas City. The catch in recent
months has been at the rate of 20,000,000 pounds per annum.

Following long consideration and much discussion, the present
Congress has passed an act, approved June 21, 1916, which provides
a way of alleviating the losses sustained by the fishermen, more
especially those of the Atlantic coast, from the ravages of dogfishes.

The act carries an appropriation of $25,000 to enable the Commis-
sioner of Fisheries to conduct investigations and experiments to this

end, and the method of procedure, as recommended by the Bureau
and understood by Congress, is to make the dogfishes useful. Mistaken
economic and biological conceptions as to the possibihty of bringing
about the extermination of dogfishes have been abandoned, and all

persons now interested in the welfare of the fishermen and the ad-
vancement of the fisheries are united in the efforts that will be made,
under authority of law, to convert an injurious and hitherto useless

article into a valuable asset. While the dogfishes and other sharks
yield by-products, such as oil, gelatin, and leather, of undoubted
economic importance, their principal utility comes through their

known value as food. The task before the Bureau is to overcome the
deep-seated prejudice that exists against these fishes and to determine
the ways and means for creating a demand for fresh and preserved
dogfish that will react on the fishermen and enable them to market
their catch at a profit.

,

ALASKA FISHERIES SERVICE.

EXTENT OF THE ALASKAN FISHERIES.

The enormous fishing industry in Alaska over which the Bureau
exercises administrative jurisdiction was in some respects more
extensive in the calendar year 1915 than ever before. The number
of persons engaged in all branches was 22,462, an increase of more
than 1,200 over 1914; the investment was $37,316,560, an increase of

upward of a quarter of a milhon dollars over the previous year; and
the value of the output as placed on the market was $20,999,343, a
decrease of nearly a quarter of a million dollars compared with 1914,

which year registered the highest value attained by the industry.

The quantity of fishery products taken in 1915 was greater than in

any previous season, but lower prices prevailed for several grades of

sahnon taken in large numbers.
The salmons continue to overshadow all other fishes in Alaska, and

the industry they support represents 86 per cent of the capital
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invested and nearly 80 per cent of the persons employed, while the

salmon output is worth more than 91 per cent of the total value of

all fisheries. The sahent features of the salmon industry in 1915
were the extraordinary abundance of humpbacks in southeast Alaska,

the large run of cohos in central and west Alaska, the lighter run of

redfish in west and southeast Alaska, and the increased abundance in

central Alaska. The value of all salmons as prepared for sale was
$19,214,145, of which $18,653,015 represented canned fish. The
number of salmon taken was 63,537,244, of which 30,896,394 were
humpbacks and 25,878,811 were redfish. The canned-salmon pack
was the largest in the history of the Territory, amounting to 4,500,293
cases of 48 1-pound cans, an increase of 443,640 cases over 1914,

which was the previous record. The canneries operated numbered
85, against 81 in 1914. •

^

Other fishes in the order of importance were the hahbut, with an
'

output of $781,011; the cod, valued at $390,199; and the herring,

which, as food, fertilizer, and oil, brought $155,579. The products of

the whale fishery were valued at $381,750. The whale fishery was
conducted from two shore stations, which handled 470 whales of four
species.

ENFORCEMENT OF LAW.

Congress has shown a disposition to provide adequate facilities for

enforcing the fishing laws along the extensive Alaskan littoral, but
the need for more men and boats is great, and satisfactory results can
not be accomphshed until the need is met. The available vessel

service in 1915 was supplemented by the charter of power boats
during the active fishing season, and the patrol covered upward of

10,000 miles of coast.

It is a pleasure to be able to state that the fishery laws are now
more generally observed in both spirit and letter than was the case a
few years ago, and comparatively few violations were reported in 1915.
These are noted in full in the special report on ^‘Alaska fisheries and
fur industries in 1915,” which forms an appendix to the report of

the Commissioner of Fisheries for that year. Some convictions have
been secured, some . defendants have been discharged, and some
indictments are still pending. In one case, involving fishing during
the Sunday close time, the defendant pleaded guilty and the jury
found him not guilty.

WATERS CLOSED TO COMMERCIAL FISHING.

On October 1, 1915, a hearing was held in Seattle to give all per-
sons interested an oportunity to present their views on the desirability

of closing to commercial fishing certain w^aters in southeast Alaska to
be preserved for natural salmon breeding. The hearing confirmed
the view that the waters should be closed, and, accordingly, on the
recommendation of the Bureau, the Secretary issued an order, dated
October 25, 1915, and effective January 1, 1916, prohibiting all

fishing for salmon or for other fishes if salmon are taken or injured
thereby in the following waters

:

1. AU waters tributary to Barnes Lake, Prince of Wales Island.
2. Hetta Creek, its tributary waters, and the region within 500

yards of the mouth of said creek.
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3. Sockeye Creek, its tributary Boca de Quadra hatchery waters,
and the region within 500 yards of the mouth of said creek.

COMMERCIAL FISHING WITHIN RESERVATIONS.

Permits have been issued by the Department, on the recommenda-
tion of the Bureau, to conduct certain fishing operations within the
limits of the Aleutian Islands Eeservation, established by executive
order of March 3, 1913. In January, 1916, the company known as

the Pacific-American Fisheries was authorized to construct and
operate on Unalaska Island a plant for canning or salting salmon or

other food fishes. This is the first permit of this character granted,
as former permits have covered only minor fishing. The matter of

granting a permit for a cannery within the reservation came about
as the result of a petition signed by 109 natives of Unalaska Island,

who set forth that the construction of a cannery on Unalaska Island
would afford them a most advantageous means of employment and
at the same time the operations of the cannery would not make such
a heavy demand upon the runs of salmon that there would not be
enough left for the food requirements of the natives. The permit
was granted under the condition that all work except that requiring
skilled mechanics and operators in connection with the taking of

fish and their subsequent preparation for market should be per-

formed by the Aleuts or Indians resident upon the said reservation.

Other conditions were that the weekly close season should be ob-
served, that fishing would not be conducted with fixed appliances,

and that no fishing would be carried on within any salmon stream or
within 100 yards outside of the mouth of any such stream. Failure
to observe the stipulations of the permit will automatically result in

its termination. The permit is not transferable and is revocable at

any time at the pleasure of the Secretary of Commerce.
In January, 1916, a private individual of Unalaska was authorized

to conduct certain specified fishing within the reservation, with a
stipulation as to the employment of native help. In June, 1916, the
Union Fish Co., of San Francisco, was granted permission to engage
in cod-fishing operations from Tigalda Island.

On the Afognak Reservation 79 licenses were issued to natives to

take salmon for commercial purposes under restrictions imposed
by the Department. The catch, which was disposed of to a cannery
located outside the reservation, comprised 134,692 salmon of the
red, coho, and humpback species and yielded the natives about $4,500.
By the terms of a presidential proclamation issued April 28, 1916,

the waters within 3,000 feet of Annette Island and several small
adjacent islands in southeast Alaska were set apart as a fishing

reserve for the exclusive benefit of Alaskan natives living thereon,

to be used by them mider the fishery laws and regulations of the
Territory as administered by the Department of Commerce.

SALMON CENSUS IN WOOD RIVER.

The Wood River has been closed to fishing for many years and is

resorted to for breeding purposes by red salmon escaping the nets in

Nushagak Bay. The counting of the salmon was first undertaken in

1908 and has been continued annually since that time except in 1914.
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The counting is made possible by throwing a rack across the stream
and compelling the fish to pass through a narrow gate where they
are easily visible to persons immediately above. Agents of the

Bureau in relays are kept on duty day and night for the entire period

of the run, and the tally is kept by an automatic counting device
manipulated by hand. In 1915 the counting began on June 14,

when 161 fish passed, and 'Continued till August 2, when the run had
dwindled to 70. The maximum was reached in the seven days from
July 7 to 13, 26,901 fish being observed on July 7 and 25,554 on July
12. The total count was 259,341 redfish.

It was noted that many of the fish bore scars, abrasions, and
mutilations produced by gill nets from which they had managed to

escape. The number of netted fish usually ranged from 12 to 26
per hundred and sometimes from 30 to 42 per hundred, averaging
about 18 per cent of those specially enumerated. On the other hand,
in one count of 1,103 fish there were only 2 injured. It is estimated
that fully 90 per cent of the fish that liberated themselves from the

gill nets died before spawning as a result of the injuries received.

As on previous occasions, the Bureau was rendered invaluable
assistance in conducting this interesting work by the Alaska Packers
Association and the Alaska-Portland Packers Association.

.

INSPECTION OF HATCHERIES.

The five private salmon hatcheries operated in Alaska in 1915
were inspected from time to time by agents of the Bmeau. Cog-
nizance was taken of the number of eggs received and hatched, the
number of fry planted, and the hatchery records and methods.
The output of these plants in the fiscal year ending June 30, 1916,

was 79,619,500 red-salmon fry. Under the law the operators were
entitled to a tax rebate of 40 cents for every thousand fry hatched
and liberated; and affidavits having been made in the manner pre-
scribed by law, the operators became entitled to receive rebate cer-

tificates aggregating $31,847.80, which amount is applied to the tax
of 4 cents per case on canned salmon.

In June, 1916, a communication was received from the Alaska
Packers Association announcing that, in view of certain unfavorable
conditions at the hatchery belonging to that company at Karluk, it

had been decided to close the plant at the end of the fiscal year 1916
or as soon as the fry then on hand could be liberated. This is the
oldest hatchery in Alaska, having been built in 1896. During the
period of its operation, which was continuous, it has handled over
627,000,000 red-salmon eggs.

ALASKA FISHERY LEGISLATION.

The necessity for revising the present fishery laws of Alaska has
been appreciated for some years. The matter took definite shape in
January, 1916, when Hon. J. W. Alexander, of Missouri, introduced
in the House of Representatives a bill for th(^rotection, regulation,
and conservation oi the fisheries of Alaska. The bill was referred to
the Committee on the Merchant Marine and Fisheries, of which he
was chairman, and numerous hearings thereon were held during the
latter part of the fiscal year. The bill has the approval of the De-
partment, was prepared after protracted conferences with repre-
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sentatives of the fishing industry, and is designed to meet the new
conditions that have arisen since the law of June 26, 1906, was
passed. It is believed that the essential features of the bill, if

enacted into law, will insure the perpetuation of the Alaskan fisheries

at their maximum productivity and will yield to Federal and Terri-

torial Governments a handsome revenue. Up to the close of the
fiscal year the measure had not been acted on by the committee, but
this was subsequently done, and a favorable report was ordered on
a revised bill introduced by ^Ir. Alexander on August 18.

The halibut fishery, which ranks next to the salmon industry in

importance and is capable of still further expansion, is reported to
be injuriously affected as an Alaskan industry by the unusual course
followed by the Canadian Government for the promotion of the
interests of the Grand Trunk Pacific Railroad and its western ter-

minus, Prince Rupert. The matter has had the attention of the
Department of Commerce, in cooperation with other executive depart-

" ments, and the decision has been reached that legislative action is

required to prevent the diversion of the Alaskan halibut fishery,

whose output goes only to the American market, from Alaska to
British Columbia. The Bureau has, therefore, approved a measure,
introduced in Congress, which is intended to meet the peculiar geo-

,

graphic and economic conditions surrounding the fishery. Under
the terms of the proposed bill, fresh halibut (and salmon) from the
Pacific Ocean and its tributaries coming into the United States through
a foreign country must be shipped in bond from an American port.

On June 3, 1916, the Senate passed a bill for the protection and
conservation of the halibut fishery of the Pacific Ocean, which in-

cludes the establishment of a close season for halibut fishing in cer-

tain waters and places restrictions on the landing of halibut during
that time. The chief feature of the bill is the fixing of a close season
during the months of December and January, when all fishing for

halibut in any of the waters of the Pacific Ocean or its tributaries

over which the United States has jurisdiction is prohibited. The
bill also provides for a reserved area off the coast of southeast Alaska,
in which fishing for halibut is prohibited at all times. This area is

defined definitely in the bill, but, briefly, it may be described as a

rectangular area of water about 19 miles long and averaging 15 miles
in width extending offshore between Cape Lynch and Cape Adding-
ton. Its area is approxmiately 290 square nautical miles. The
bill provides that it shall take effect as soon as possible after the
enactment of concurrent or essentially similar regulations by Canada,
and that if at any time after due investigation it is the opinion of the
Secretary of Commerce that the regulations adopted by Canada are

inadequate either as to their provisions or enforcement he is author-
ized and directed to suspend the operations of the act until such time
as he may be satisfied that such provisions and their enforcement
have been made adequate for the protection of the halibut fishery.

Violations of the measure are punishable by a fine not exceeding
81,000 or by imprisonment for not more than 90 days. Vessels and
their catch may be seized and held subject to the payment of fines.

This bffl embodies the Bureau’s views, and its passage will, it is be-

lieved, meet with general favor alike with the American and Canadian
halibut fishing interests, which have advocated most of the principles

set forth in the bill.
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ALASKA FUR-SEAL SERVICE.

SEAL HERD.

The fur seals resorting to the Pribilof Islands, having enjoyed con-
tinued immunity from indiscriminate killing at sea through the opera-
tion of an international agreement, have increased in a manner that
has justified optimistic predictions.

The regular census of the herd taken in 1915, under the direction

of G. Dallas Hanna, showed a noteworthy increase over 1914. The
actual number of pups born was 103,527, as compared with 93,250 in

1914, 92,269 in 1913, and 81,984 in 1912. The total number of seals

computed to be in the herd was 363,872, as compared with 294,687
in 1914, 268,305 in 1913, and 215,738 in 1912. The classes of seals

which are susceptible of actual enumeration are pups, harem bulls,

and idle bulls. The number of breeding cows, since each gives birth

to but one pup a season, is, of course, equal to the number of pups.
The numbers of animals in the remaining classes must be obtained
from estimates of death rates, fortified by incomplete counts, etc.

In 1915, in view of the increased knowledge of the herd, the enumera-
tor felt it desirable to change the percentages heretofore used in esti-

mating the losses for the first three years of the seal’s life. This
makes the total of the number of seals determined to be in the herd
of 1915 not exactly comparable with the totals of previous censuses.

The details of the 1915 count are as follows:

Pups 103,527
Breeding cows 103, 527
Harem bulls 2, 151
Idle bulls 673
Yearlings 60,613
2-year-olds 47,980

3-

year-old males 18, 282

4-

year-old males 15, 848

5-

year-old males 11, 271

Total 363,872

In 1912, 5,228 pups of the season were branded on the Pribilof

Islands. Subsequent observations made on these branded animals
have been productive of valuable additional knowledge in regard to
the natural history and growth of the seals. Some of these animals
were observed in 1913, and in 1914 they were noted in large numbers.
The number which returned in 1915 was so large, in comparison with
the total number of seals under observation, as to indicate a lower
mortality in the first three years of the seal’s life than had ordinarily
been assumed. In 1915, from January 1 to August 10, inclusive, 53
of these branded seals were killed on St. Paul Island and 49 on St.

George Island, the skins of which were shipped to' St. Louis that year.
One hundred of these were graded in accordance with the London
trade classification, with the following result

:

Small pups 7
Middling pups 42
Large pups 42
Smalls : 8
Middling and smalls 1

Total 100

At the same time the skins of 15 of 18 branded seals killed in 1914,
and therefore 2 years old, were graded as follows, the remaining 3
not being accessible at the time

:

Extra small pups 3
Small pups 8
Middfing pups 4
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The census for 1916, taken under the same conditions as in 1915
and with the same basis for computing the various elements of the
herd, gave a total of 417,329, as follows:

Pups 116,977 ' Yearlings, both sexes 67,291
Breeding cows 116,977 2-year-olds, both sexes 48,460
Harem bulls 3,500 : Bachelors and young bulls 61,492
Idle bulls 2, 632 1

These figures indicate a large surplus of male seals, as was to have
been expected from the operation of the existmg close-time law,
which restricts the kilhng of seals to the limited needs of the natives.
The conditions, biological and economic, arising from the presence
of large numbers of mature and adolescent males far beyond the
requh'ements of the herd, demand the serious attention of the
Department and of Congress, and the conditions will be much more
acute by the expiration of the close-time law in August, 1917.

SEALS taet:n for natives’ food.

The killing of seals on the Pribilof Islands has been limited to that
number necessary for the food purposes of the natives. In the cal-

endar year 1915 the quota of surplus male seals that could be taken
was fixed at 5,500. The number actually taken was 2,666 on St.

Paul and 1,281 on St. George, a total of 3,947. For 1916 the
maximum number that could be taken was fixed at 7,500. Improved
facilities for caring for seal meat make it possible for the natives to

properly utilize a larger number of seals than formerly, and a saving
wiU, therefore, be effected in the amoimt of meats that would other-

wise have to be sent from the States.

The sealskms shipped from the islands in 1915 numbered 3,000,
. which were consigned to St. Louis for sale. No skins were disposed
of during the past fiscal year. The condition of the market did not

, warrant the offerhig of the skins on hand resulting from the food kill-

mgs for natives in 1914 and previously, and trade considerations

made it desirable to postpone beyond the fiscal year 1916 the mar-
keting of those pelts and the additional ones shipped to St. Louis in

the faU of 1915. Congress passed a joint resolution, approved June 22,

1916, givmg to the Secretary of Commerce authority to dispose of

sealskhis in such market, at such times, and in such mamier as he
may deem most advantageous, and the sale was, accordingly, post--

poned until the fall 'of 1916.

ESTABLISmiENT OF THE FLU-SEAL TRADE IN AMERICA.

The aimounced purpose of the Department to market its Alaskan
fur-seal and other skins in America, instead of sendhig them abroad
as heretofore, was given definite form in 1915 by the making of a

contract with Messrs. Funsten Bros. & Co., of St. Louis, imder which
the sale of fur-seal and fox skins belonging to the Government will

for a term of years take place at public auction in St. Louis. In
connection with this contract, the Department has been instrumental
in securing the estabhshment in ,St. Louis, through Messrs. Funsten
Bros. & Co., of a plant for the dressing and dyemg of sealskins in

accordance with the most approved methods knovTi to the trade,

and arrangements have been made under which all or part of the
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take of Alaskan fur-seal skins may be dressed and dyed before being
offered for sale. The actual treatment of fur-seal skins for this pur-
pose was begun in St. Louis in December, 1915, and the results ob-
tained indicate that the work wiU be highly successful. A limited

offering of such skins was made at the public auction held in St.

Louis in September, 1916, and the Department has reason to be
pleased with the outcome. The interests of the trade and the Gov-
ernment are favored by the offermg of dressed instead of raw skins,

and general satisfaction has been expressed over this important
innovation.

SUPPORT OF THE NATIVES.

The native inhabitants of the Pribilof Islands on June 30, 1915,
numbered 314, of whom 193 were on St. Paul and 121 on St. George.
The population remains^ fairly uniform from year to year.

The physical condition of these people is excellent, aU things con-
sidered. Improved sanitary measures have been enforced, and the
promiscuous making and use of intoxicating liquors, once prevalent
and sanctioned by the Government, has been entirely suppressed.
Congress has recently provided new housing facilities, which, with
additional improvements that are contemplated, will conduce still

further to the comfort, contentment, and advancement of the natives. •

The teaching staff on the islands has performed efficient service,

and the native schools are in a satisfactory condition. Stress is

being laid on manual training and on the use of the English language
instead of Aleut or Russian.
Owing to the delay in making the steamer Roosevelt available for

carrying supplies to the islands other arrangements had to be made,
a navy coUier being availed of in the fall of 1915 and a private ves-
sel in the summer of 1916. The very' satisfactory and economical
method of purchasmg supplies, as mentioned in last year’s report,
has been followed.

In 1911 small numbers of reindeer were placed on both St. Paul
and St. George Islands to serve as a nucleus for herds which would
contribute materially to the support and welfare of the natives.
The herds have thrived and have shown satisfactory increases from
year to year. In 1915 the number of fawns born was 45 and the
total number of all ages was 154. The natives, however, have not
thus far shown the interest in the reindeer that was hoped for, and
it will probably be necessary for the Bureau’s officers on the islands
to direct most of the activities in respect to these herds for a number
of years to come. Early in 1916 comprehensive plans were prepared
in connection with this work. These plans, in addition to the man-
agement of the herd itself, contemplate that the inhabitants of the
islands shall be trained to make economic use of the skins, horns,
and other parts by manufacturing them into articles of clothing and
household furnishings for local use and perhaps export for sale for
the natives’ benefit.

BLUE FOXES.

The herds of blue foxes which inhabit the Pribilof Islands continue
productive of revenue to the natives and the Government. The
taking of foxes in the season of 1915-16 was begun in November on
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St. George Island and early in December on St. Paul Island. The
take for the season consisted of 211 blue-fox pelts and 18 white-fox
pelts on St. Paul Island and 209 blues and 2 whites on St. George
Island, a total for both islands of 420 blues and 20 whites. These
skins were consigned to Messrs. Fimsten Bros. & Co., St. Louis, for

sale in September, 1916. In the calendar year 1915 there were
shipped from the Pribilof Islands 253 blue-fox skins and 40 white-
fox skins. These skins represented the take for the 1914-15 season
and, together with 256 blue-fox skins and 25 white-fox skins shipped
from the islands in 1914, were sold at public auction on October 21,
1915. The net proceeds of this sale amounted to over $56,000. The
sale was very successful and many pelts brought unusually good
prices. Five lots consisting of four blues each brought $1,092, $1,020,

$1,012, $1,000, and $980, respectively. The white-fox pelts brought
from $17 to $30 per pelt.

The number of foxes that the island will support under existing

conditions is limited, and the trapping of a certain number each sea-

son, under the strict supervision of the agents, is beneficial to the
herd. The natives are credited with supphes valued at $5 for each
fox skin taken.

COAST-GUARD PATROL AND THE NAVAL RADIO SERVICE.

The usual efficient patrol of the North Pacific Ocean and Bering Sea
was maintained by the Coast Guard Service in the seasons of 1915
and 1916 for the purpose of preventing pelagic sealing. The vessels

of this patrol rendered invaluable assistance in carrying persons,
mails, and supphes, to and from the Pribilof Islands. The agent on
St. Paul Island in 1915 reported some evidences of illegal seal hunting,
but no proof of such operatidns could be obtained.
The North Pacific Sealing Convention of eTuly 7, 1911, and the act

of Congress giving effect to that convention, approved August 24,

1912, permit certain Indians, Aleuts, or other aborigines dw^ling on
the Pacific coast of America north of latitude 30° to kiU seals under
certain restricted conditions. As far as is known, no seals were taken
in accordance with these provisions in 1915. In 1916 several hun-
dred skins were taken by Indians of the State of Washington, but
complete details in regard to these skins are not yet available. By
far the larger proportion of the seals so killed are females.

The Department is under obhgations to the Navy Department for

the continuous service which the latter has rendered in connection
with the two radio stations on the islands. These stations make it

possible to keep in prompt touch with conditions on the islands at

all times of the year and permit the agents to send fuU reports of

conditions and needs. Formerly the islands were cut off from com-
munication with the entire world through the long winter season,

when navigation in Bering Sea is closed.

MINOR FUR-BEARING ANIMALS OF ALASKA.

The laws and regulations for the protection of the minor fur-

bearing animals of Alaska have been enforced by a corps of wardens,
who have been constantly in the field, supplemented by members of

the Alaska fishery service at such times as their regular duties would
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permit. ' In October, 1915, Reginald F. Irwin, a warden, while en-

gaged in patrol work in southeast Alaska, lost his life. Accompanied
by two men in a hired boat he left Ketchikan on October 9, and
several days later his wrecked boat was discovered in the Chickamin
River. Prolonged and systematic search was at once instituted, but
no trace of Mr. Irwin and his companions was found and no explana-
tion of the disaster has been possible.

Under date of May 24, 1915, revised regulations for the protection

of fur-bearing animals in Alaska were issued in Department Circular

No. 246, third edition. These have proved generally satisfactory.

No special restrictions are put upon the shipping of live fur-bearing
animals from Alaska or upon the taking of live animals at any time
for use for breeding purposes. The law does not clearly authorize the
Department to make the necessary regulations restricting the shipping
of live animals from the Territory; and owing, apparently, to the
decreased outside demand for fur-bearing animals for use for breeding
purposes, particularly foxes, but few were shipped from Alaska in

the calendar year 1915. This cessation of demand for live Alaska
fur bearers may be only temporary, and it is very important that the
Department have authority to make proper regulations in regard to

the exportation of these animals. It is felt that legitimate fur
farmers should be permitted to secure breeding animals from wild
stock in the close season, at least until breeding stock may be obtained
from other farms. The inabihty to regulate this matter results in

abuses which meet with disapproval throughout Alaska.
The marked decrease in the abundance of martens has necessi-

tated further measures for their protection. The Department has,

therefore, issued a regulation, effective March 15, 1916, making the
killing of this valuable animal illegal until November 15, 1921. This
regulation has met with general approval from persons familiar with
the facts. It is covered in Department Circular No. 246, fourth
edition, issued under date of February 1, 1916.

The value of the furs shipped from Alaska in the year ended
November 15, 1915, exclusive of Pribilof Islands skins, aggregated
$400,532. All shipments, are required to be reported to the Bureau,
and the returns are believed to be quite complete, owing to the
effective cooperation given by postmasters, agents of commercial
companies, and individual shippers.

In the fiscal year 1916 no additional islands were leased for the
breeding of fur-bearing animals. The islands now under lease are
Carlson, Middleton, Simeonof, and Little Koniuji. Shortly after the
close of the fiscal year there was accepted an offer for the leasing of

Marmot Island, near Afognak, for a period of five years at an annual
rental of $200.

It is regretted that Congress has not yet taken action to relieve the
Bureau of custody over the terrestrial fur bearers of Alaska. A bill

to accomplish this purpose was introduced in the House on January
29, 1916, and referred to the Committee on Territories. No hearings
have been held thereon, but it is strongly urged that prompt steps

be taken to terminate the existing arrangement.



110 REPORT OF THE COMMISSIONER OF FISHERIES.

MISCELLANEOUS MATTERS.

NEW ESTABLISHMENTS AND CONSTRUCTIONS.

The site for the fish-cultural station in Utah authorized in 1914
was selected near SpringviUe, and title to 24.3 acres of land was
acquired by deed dated August 24, 1915, together with rights to 15
second-feet of water so disposed as to furnish a gravity supply.
SpringviUe is in Utah County on the Denver & Rio Grande Railroad,
and the property immediately adjoins the town, being about 1 mile
distant from the business center. Water is obtained from springs
which flow about 5,000 gaUons per minute. A topographical survey of

the property has been made; plans of buildings, water supply, and
drainage systems have been prepared; and construction work has
been begun. The hatchery is a one-story frame structure, built on a
cement foundation, and contains hatching room, office, storeroom,
boiler room, etc., on the first floor and two bedrooms and workroom
in the attic. The building is 32 by 95 feet and is intended to accom-
modate 120 troughs.

The site selected for the marine biological station on the Gulf coast

of Florida was acquired by a deed dated July 10, 1915. It is about
3 miles distant from the city of Key West at the extreme eastern end
of the island. The act authorizing the estabhshment of this station

required that the land be donated, and the Key West Realty Co., from
which the property was obtained, not only donated 4 acres of land,

but, without cost to the Government, constructed a sea waU along
the water front of the property and excavated a channel 30 feet wide
and 6 feet deep from near Cow Key to the selected site. The full

amount authorized in the original act, namely, $50,000, has now been
provided, and the preparation of plans and specifications for the
laboratory building is under way.
The hatchery authorized for Rhode Island will be located on Block

Island and will be devoted to the commercial species of that region.

The site has been selected and surveyed, but title to the property has
not yet been secured.

The special appropriation of $10,000 for the Orangeburg, S. C., sta-

tion has been used chiefly in making improvements to the water sup-
ply and drainage systems and in constructing six brood ponds and six

concrete rearing ponds.
The appropriation of $20,000 for the completion of the Louisville,

Ky., station has been expended in part in improving the extensive

grounds, providing a fish-culturisFs cottage, and constructing 20 con-

crete retaining tanks under cover.

With the sum of $18,000 provided for the Saratoga, Wyo., station, in

addition to the amount previouslyprovided, there have been completed
the hatchery, superintendent’s residence, fish-culturist’s cottage, tool

house, ice house, one stock pond, six concrete rearing ponds, and con-

crete distributing cistern and reservoir. A hydraulic ram has been
installed and the main water-supply pipe lines have been laid. The
hatchery building is 32 by 64 feet and accommodates 36 troughs.

An additional tract of land containing 6^ acres, adjoining the Cold
Spring, Ga., station, was acquired by deed dated July 24, 1915, for the

sum of $5,000. The property includes a dwelling, which has been
repaired and is utihzed to good advantage, and the possession of this
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land enables the Bureau to protect the water supply and construct
additional ponds.
At the Clackamas, Oreg., station, a one-story six-room frame build-

ing, with attic and cellar, has been completed as a superintendent’s
residence.

The special appropriation of $4,500 for reconstruction of the hatch-
ery building and barn at the Baker Lake, Wash., station, which were
destroyed by fire, has been expended in accordance with the terms of

the appropriation. Substantial new buildings constructed by the
station force were completed early in the summer of 1915 and were
ready for the salmon operations that year.

It is a pleasure to record the donation of a fish hatchery by a private
individual. Mary A. ScuUy, widow of John S. ScuUy, has transferred

to the Government the property known as the Berkshire Trout Hatch-
ery, in the Berkshire Hills, Mass., comprising about 135 acres of land,

with buildings, ponds, etc. The hatchery was run for a number of

years by Mr. Scully, and Mrs. Scully’s object in making this notewor-
thy bequest was to insure the perpetual maintenance of the property
for the purpose to which her husband had dedicated it. The accept-
ance of the gift was authorized by joint resolution of Congress ap-
proved July 28, and the property has now passed into the custody of

the Bureau of Fisheries. The necessary permanent personnel has been
provided for in the 1918 estimates submitted to Congress.

MOVEMENTS, REPAIR, AND CONSTRUCTION OF VESSELS.

The special fishery and other work with which certain vessels have
been connected has been noted elsewhere. There may be given under
this head some data that pertain more particularly to the mere move-
ments and the repairs of some of the seagoing craft.

On July 1, 1915, the Albatross was being prepared to take up again
the halibut investigations off the coasts of Washington and Oregon,
and on July 6 the vessel sailed from Sausalito, Cal., arriving off the
mouth of the Columbia River July 9. The work was continued until

September 9, and the ship then proceeded to San Francisco, arriving

two days later. Until October 11 she was anchored off Sausalito and
was then taken to docks at Alameda. From that time until March 7,

1916, the crew was kept busy overhauling the ship and machinery,
repainting, etc. The vessel was docked on March 7. This long period

of inactivity was owing to lack of funds sufficient for cruising expenses.
The deficiency act approved February 28, 1916, appropriated $7,500
for maintenance of vessels for the Bureau, and with this sum an inves-

tigation of the tuna fisheries off the coasts of southern and lower Cali-

fornia was undertaken, an investigation which had been in contem-
plation for a number of years. The cruise was begun April *4, and the
work was in progress at the close of the fiscal year. During the year
the Albatross cruised some six months, covering 9,850 miles and con-
suming 950 tons of coal. On July 1, 1915, Lieut. L. B. Porterfield,

U. S. Navy, was detached from the command of the vessel and was
succeeded on the same day by Lieut. Commander J. J. Hannigan,
U. S. Navy.
During the early part of the summer of 1915 the steamer Fish Hawk

was utilized in connection with the Beaufort laboratory and on August
10 was assigned to special investigations in Long Island Sound, with
which she was occupied until October 7. On October 21 the biolog-
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ical and physical investigation of the waters of Chesapeake Bay was
undertaken and arrangements were made for periodical trips, five of
which were made prior to July 1. Between March 21 and April 15,

1916, the vessel was used in experimental shad hatching on the Cape
Fear River. Some minor repairs were made at the Norfolk Navy
Yard during November and December, 1915. During the year the
vessel cruised 5,811 miles and consumed 703 tons of coal. On Sep-
tember 6, 1915, Boatswain James J. O’Brien, U. S. Navy,'was suc-
ceeded in command by Chief Boatswain James Mahoney, U. S. Navy.
The Phalarope has been attached to the Woods Hole station, as

heretofore, and has rendered service in both fish-cultural and biolog-

ical work at that place. When the shad-hatching season began on the
Potomac River in the spring of 1916, the vessel was detailed to that
field.

The Curlew has been employed on the Mississippi River, in connec-
tion with the rescue of fishes from the overflowed lands and with the
operations of the Fairport laboratory.

The steamer Osprey has been employed in southeast Alaska on
fishery-patrol work.
The auxihary schooner Grampus, having headquarters at Glouces-

ter, Mass., was used in oceanographic and herring investigations in
the Gulf of Maine from July 1 to October 27, 1915. From November
to May the vessel was laid up and her crew was assigned to fish-cul-

tural work at the Gloucester hatchery. From May 9 to Jime 30 the
vessel was at Gloucester, with the crew engaged in scraping, painting,

overhauling rigging, and general cleaning, in preparation for cruising

after the new fiscal year began.
The alterations originally contemplated on the steamer Roosevelt

proceeded satisfactorily and were completed at the Norfolk Navy
Yard. The vessel was inspected by a board, of which the superin-
tendent of naval construction. Bureau of Lighthouses, was the senior

member, and on April 5 this board advised certain additional work
before the ship was sent to sea. This was authorized as soon as funds
permitted, and all was practically completed in August, 1916, except
for the installation of a new tail shaft, a forging for which was difficult

to obtain owing to the excessive demands on the steel mills for mate-
rial. The Roosevelt has cost the Government somewhat over 872,000.
The original cost of this vessel was about 8150,000, and it is estimated
that it would have cost not less than 8100,000 to build a vessel of

similar dimensions which would fill the Bureau’s requirements.
A contract for the construction of a new vessel for use on the Maine

coast, for which there was an appropriation of 845,000, was awarded,
in March, 1916, to the Townsend Marine Railway & Construction Co.,

of Boothbay Harbor, Me., for 844,217. The vessel was designed for use
not only in connection with the operations of the marine hatchery but
for oceanographic and fishery investigations as well. She is a single-

screw steam-propelled wooden vessel, 108 feet 6 inches over all, with
22 feet beam and 8 feet di'aft. She is equipped with a 320-horsepower
engine and an Almy water-tube boiler, with a mast fitted for dredging.

On the main deck are quarters for the officers and investigators, with
laboratory and cabin. Below decks are the crew’s quarters, water
tanks, machinery, storerooms, etc., and an arrangement for transport-

iug live fishes. It is expected the vessel will be completed during the

coming winter.
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PUBLICATIONS.

During the fiscal year the following publications were issued and
distributed, chiefly through the Superintendent of Documents, on
special mailing lists

:

REPORT OP THE COMMISSIONER AND APPENDIXES THERETO.

Report of the Commissioner of Fisheries to the Secretary of Commerce for the fiscal

year ended June 30, 1915. 83 p.

Alaska fisheries and fur industries in 1914. By Ward T. Bower and Henry H.
Aller. Appendix ix to Report of Commissioner for 1914. 89 p.

The distribution of fish and fish eggs dm’ing the fiscal year 1915. Appendix i to

Report of Commissioner for 1915. 138 p.
Fish ponds on farms. By Robert S. Johnson and M. F. Stapleton. Appendix ii to

Report of Commissioner for 1915. 28 p., 18 pi.

BULLETIN OF THE BUREAU OF FISHERIES.

An ecological reconnoissance of the fishes of Douglas Lake, Cheboygan County,
Mich., in midsummer. By Jacob Reighard. Bulletin, vol. xxxiii, 1913, p. 215-250,

4 text fig. 1915.

The Potamogetons in relation to pond cultiue. By Emmeline Moore. Bulletin, vol.

XXXIII, 1913, p. 251-292, pi. xxii-xxxix.
Changes in shade, color, and patterns in fishes, and their bearing on the problems

of adaptation and behavior, with especial reference to the flounders Paralichthys and
Ancylopsetta. By S. 0. Mast. Bulletin, vol. xxxiv, 1914, p. 173-238, pi. xix-
xxxvn, 3 text fig.

The sharks and rays of Beaufort, N. C. By Lewis Radcliffe. Bulletin, vol. xxxiv,
1914, p. 239-284, pi. xxxviii-xlix, 26 text fig.

Cojiepod parasites of fresh-water fishes and their economic relations to mussel
glochidia. By Charles Branch Wilson. Bulletin, vol. xxxiv, 1914, p. 331-374,
pi. Lx-Lxxrv.
The fishes of the streams tributary to Tomales Bay, Cal. By John Otterbein Snyder.

Bulletin, vol. xxxiv, 1914, p. 375-382, 1 text fig.

The Fairport fisheries biological station: Its equipment, organization, and func-
tions. By Robert E. Coker. Bulletin, vol. xxxiv, 1914, p. 383-406, 6 text fig., pi.

LXXV-LXXXI.
Notes on the embryology and larval development of five species of teleostean fishes.

By Albert Kuntz. Bulletin, vol. xxxiv, p. 407-429, 68 text fig.

SPECIAL PUBLICATIONS.

The Bureau of Fisheries and its station at Woods Hole, Mass. 11 p., illus.

The Bureau of Fisheries and its biological station at Beaufort, N. C. 11 p., illus.

ECONOMIC CIRCULARS.

Fishes destructive to the eggs and larvae of mosquitoes. 19 p., 28 text fig.

Oysters: The food that has not “gone up”. A little of then history and how to
cook them. 16 p.
The tilefish: A new deep-sea food fish. 6 p., 2 text fig.

Caviar: What it is and how to prepare it. 8 p., 3 text fig.

Information concerning parasitic worms in fish. 4 p.

STATISTICAL BULLETINS.

Monthly and annual statements of the quantities and values of certain fishery prod-
ucts landed by American fishing vessels at the ports of Gloucester and Boston, Mass.,
Portland, Me., and Seattle, Wash.
Crab industry of Maryland and Virginia in 1915.

IVesh-water mussel fishery of the Mississippi River and its western tributaries from
Kansas northward in 1914.

Coastal fisheries of New York and New Jersey, exclusive of shellfish, in 1915, with
shad fishery of the Hudson River in 1915 and 1916.

Shad and alewife industry of Chesapeake Bay and tributaries in 1915.

65199°—16 8



114 KEPOKT OF . THE COMMISSIONER OF FISHERIES.

The Fisheries Service Bulletin has proved of great interest through-
out the Bureau and also to State fishery authorities, technical pubh-
cations, etc. In order to meet the demand the monthly editions
have had to be enlarged from time to time, and the number of pages
has been increased from four to eight.

APPROPRIATIONS

.

The appropriations for the Bureau of Fisheries for the fiscal year
1916 aggregated $1,075,340, as follows:

Salaries $393, 840
Miscellaneous expenses:

Administration 10, 000
Propagation of food fishes 350, 000
^Maintenance of vessels 60, 000
Inquiry respecting food fishes ? 40, 000
Statistical inquiry 7, 500
Protecting sponge fisheries 2, 500

Protecting seal and salmon fisheries of Alaska 75, 000
Pay of crew of vessel, Alaska serwce 16, 000
Purchase or construction of vessels for Boothbay Harbor station 45, 000
Purchase or construction of a steel distribution car 20, 000
Cold-storage plant fur-seal isiands 3, 000
Completion of and improvements at fish-cultural stations:

Orangeburg, S. C 10,000
Louisville, Ky 20, 000
Saratoga, \Vyo 18, 000
Baker Lake, Wash 4, 500

Respectfully,

To Hon. William C. Redfield,
Secretary of Commerce,

H. M. Smith,
Commissioner.

o

THF LIBRARY OF THE

DEC 7-1940
ONIVERSITY Of ILLINOIS
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THE DISTRIBUTION OF FISH AND FISH EGGS DURING THE
FISCAL YEAR 1916.

CHARACTER OF WORK.

‘ The fish-cultural operations of the Bureau of Fisheries are directed

to the restoration and maintenance of the commercial fisheries of the

!
country and to the development and extension of the fish-producing

area of its interior waters. The needs of the great fisheries mdus-
tries, which embrace large investments of capital and contribute

important food supplies of salmon, shad, codfish, lobster, etc., are

;
paramount. The work of assemblmg and hatching the eggs of the

I commercial species and the liberating of the resulting fry in suitable

[ waters has been unremittingly prosecuted by the Bureau, and there

J
has been no relaxation of the efforts of past years to discover and

I develop new fields. A glance at the appended tabulation will disclose

I
the magnitude of the distributions and the wide extent of territory

I
covered. With an output of the size indicated it may readily be

I
understood that it is necessary to Uberate the greater portion of the

I hsh during the very early stages of their existence.

J The fishes furnished for the stockmg of the streams, lakes, and

f ponds of the interior durmg the fiscal year 1916 were largely of the

li fingerling sizes. Of trout, grayling, and salmon it has been possible

I to produce requisite numbers with facility, but the species applicable

to the needs of a considerable portion of the country—the so-called

^ warm-water fishes—are m a different category, and the Bureau has

been unable to supply them hi numbers sufficient to meet the rapidly

3 growhig demands. The egg’s of fishes of this class, owing to adhe-

? siveness or other deterrent qualities, are not adapted to hatchery

I
processes and resultant multiplication on a large scale. Their pro-

I
duction is therefore limited to such numbers as the brood fishes

r themselves are able to bring off their nests in ponds where partial

protection is afforded, and while the output of the pond fish-cultural

' stations is annually expanding, it is far from being adequate to satisfy

,

public requirements.

;

To make up for the deficiency so far as practicable, recourse is had
to collections of the young of black bass and kindred species which

abound in the temporary lagoons existmg at times in the high-water

zones of the Mississippi and Illinois Rivers.

3
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Early in the year these rivers overflow their banks and spread

out over miles of territory, and in the warm shallows thus formed

many varieties of the native game and food fishes deposit their eggs.

The young fish hatched therefrom are imprisoned in immense num-
bers, with the subsidence of the floods m the thousands of depressions

rangiug m depths from a few niches to several feet, and here they are

preyed upon for several months by game birds and the alligator gar.

Finally aU that escape these enemies must perish incident to the dry-

iug of the pools m the fall. From depressions of this character the

Bureau rescues many thousands of fish annually, returnmg by far the

greater portion of them to the original streams, but cufling out choice

specimens to supplement its stock for distribution to applicants.

This great resource is capable of being turned to highly successful

account when fmids are available for the extension of the rescue

operations.

While only about 5 per cent of the Bureau’s total output is applied

to the interior waters of the country, the benefits accruing therefrom

have been widely disseminated, and with the increasmg cost of food

materials this branch of the work is attaming greater significance.

In its prosecution the Bureau has received valuable assistance from

certain State fisheries authorities, club representatives, and public-

spirited individuals, not only in formulating plans for but in the

actual distributions of fish. One highly important and beneficial

effect of such cooperation has been the development and growth of a

sentiment opposed to the ruthless and destructive fishing methods in

vogue in many localities.

METHOD OF DISTRIBUTION.

The fry hatched from the shad, whitefish, salmons, lake trout, lake

herrmg, pilve perch, white perch, yellow perch, striped bass, cod,

lobster, pollock, flatfish, and haddock—constituting the commercial

species—are planted on the spawning grounds from which the eggs are

derived, or utilized for the stocking of new and suitable waters in an

eflort to extend the fisheries.

With respect to the game and food fishes of the interior, which

are propagated in comparatively small numbers, provision is made
for the return of a sufficient number of young fish to the waters where

eggs are collected for the maintenance of the supply therein; the

remainder of the stock is then assigned to suitable lakes or streams for

which apphcations have been submitted by responsible individuals.

This class includes the various trouts, basses, sunfishes, and cat-

fishes.

Blanks upon which formal apphcations for fish can be made are

furnished by the Bureau on request. Upon the receipt of apphcations
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properly executed and bearing the indorsement of a United States

Senator or Representative, an assignment of fish is made, suitable for

the waters described and to the Bureau's facilities to supply, and the

delivery is arranged for as soon as possible thereafter. Applicants

should confine their choice of fish to species that are indigenous to the

region of the waters to be stocked. Nonindigenous species of fish are

assigned only upon the recommendation of the State fisheries authori-

ties, and not then unless such recommendation conforms to the

Bureau’s judgment.

The Bureau refuses requests for such predaceous fishes as the black

bass, sunfish, and kindred species for introduction into waters in

California, Oregon, Washington, Idaho, Nevada, Wyoming, or western

Montana, as it is believed their presence in such waters might prove

harmful to the trout and salmon fisheries of that region.

Each species of fish spawns at a specific time durmg the year—the

brook trout and the domesticated rainbow trout of eastern waters in

the fall or early winter; the blackspotted trout, steelhead trout, and
the wild rainbow trout of western waters during the spring

;
while aU

of the pond fishes reproduce in the spring or early summer.
The product of each season is distributed as the fish attain proper

size for shipment, and after the exhaustion of the stock of one season

no more are available until the same season the following year.

The distribution of trout in the Eastern States begins in March and
is completed by the last of June, while trout shipments to applicants

in the Middle States extend from about May 1 imtil well along in

July. In the Rocky Mountain States the trout distributions occur

somewhat later, the work usually starting by September 1 and
continuing into the early winter.

The black basses produced at the Bureau’s pond-cultural stations

are distributed between May and August, while the miscellaneous

fishes rescued from overflowed lands and the output of rock bass,

crappie, sunfish, and catfish from these stations are shipped simul-

taneously, the distribution usually extending from August to

December.

It is the pohcy of the Bureau to fill applications in the order of their

receipt so far as practicable, but it is impossible to state definitely,

in advance, when the fish requested by an applicant can be furnished,

the approximate time of deliver}^ depending upon transportation

facilities, which are not always available on a given date, and, in the

case of the pond or river fishes, upon the degree of success attained

in the collections.

The number of fish assigned on an application must necessarily be

governed by the available supply of the species requested and the

time of year scheduled for the delivery, it being obvious that very young
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fishes which have not been fed can be furnished in much larger num-
bers than those which have been held at considerable expense at the

Bureau’s stations until thev have attained the size of fingerlings.

It is the aim of the Bureau hi aU cases to allot a sufficient number of

a given species to form a brood stock for the water area described,

and those mterested in the lake or stream so stocked are reUed upon
to see that the fish are afforded proper protection, by the restriction

or prohibition of fishing, until a sufficient length of time has elapsed

for them to reproduce, a period which will vary from two to three

years, accordmg to the species furnished.

Fry or very young fish can be shipped m much larger numbers"

than those of the fingerfing sizes. A 10-gallon transportation can

will safely carry from 2,000 to 3,000 fry of the trouts or black basses,

from 500 to 1,000 one-inch fish of these species, and of those 2 inches

long, from 100 to 300. It has been calculated that the varying num-
bers of the different sizes stated have practically equal value for stock

purposes, as the losses m open waters from natural causes are in

about the ratios indicated.

Some of the commercial species propagated—wliitefish, pike perch,

white perch, and shad, which are distributed only as fry—are so

small that as many as 100,000 can be carried to a 10-gaUon can.

Fish intended for applicants are carried to destination in specially-

equipped railroad cars belonging to the Bureau, or in the regular

baggage cars attached to passenger trains, an experienced messenger

accompanying them for the purpose of aerating the water en route.

The only expense the applicant is put to in connection %vith the trans-

action is that of transporting the fish from the railroad station des-

ignated in the application to the waters m which they are to be

liberated. Some days in advance of an intended delivery the con-

signee is notified and given detailed instructions regarding the

reception and care of the fish after they are turned over to him. He
is notified again by wire a few hours before the arrival, in order that

he may meet the train and receive the consignment, which will be

handed to him from the car by the messenger.

Durmg the fiscal year ended June 30, 1916, the Bureau received

12,487 applications from individuals and associations for fish to stock

pubfic and private waters. Requests for blanks upon which to sub-

mit applications for fish should be addressed to the Commissioner of

Fisheries, 'Washington, D. C.
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SPECIES CULTIVATED.

During the fiscal year 1916 the Bureau handled some 50 species

of fish, the fresh-water mussel, and the lobster. Of these the following

were produced at its regular propagating stations:

The catfishes (Silurid.e):

Horned pout, bullhead, yellow cat {Ameiurus nehulosus).

Marbled cat {Ameiurus nehulosus marmoratus).

The suckers and buffalofishes (Catostomid^):

Smallmouth buffalofish {Ictiobus huhalus).

Common buffalofish {Ictiobus cyprinella).

Black buffalofish {Ictiobus urus).

Yellow sucker {Catostomus commersonii)

.

The shads and herrings (Clupeida:):

Shad {Alosa sapidissima)

.

Glut herring, blueback {Pomolobus sestivalis).

The salmons, trouts, whitefishes, etc. (Salmonid^):

Common whitefish {Coregonus albus and C. clupenformis)

.

Lake herring, cisco {Leucichthys artedi).

Chinook salmon, king salmon, quinnat salmon {Oncorhynchus tschawytscha).

Silver salmon, coho {Oncorhynchus hisutch).

Blueback salmon, redfish, sockeye {Oncorhynchus nerha).

Humpback salmon {Oncorhynchus gorbuscha).

Dog salmon {Oncorhynchus Iceta).

Steelhead trout, hardhead {Salmo gairdneri).

Rainbow trout {Salmo irideus).

Atlantic salmon {Salmo salar).

Landlocked salmon {Salmo sebago).

Blackspotted trouts: Yellowstone Lake trout or cutthroat trout {Salmo lewisi);

Tahoe trout {Salmo henshawi).

Scotch sea trout {Salmo Irutta). Introduced species.

Loch Level! trout {Salmo trutta levenensis). Introduced species, propagated in

limited numbers for observation.

Lake trout, Mackinaw trout, longe, togue {Cristivomer namaycush).

Brook trout, speckled trout (Salvelinus fontinalis).

The smelts (Argentinid^):

American smelt {Osmerus mordax).

,

The graylings (Thymallid^):

Montana grayling ( Thymallus m.ontanus).

The mackerels (ScoMBRiDiE):

Common mackerel {Scomber scombrus).

The butterfishes (Stromateid.e):

Butterfish, dollarfish, harvestfish {Poronotus triacanthus).

The basses, sunfishes, and crappies (Centrarchida:):

Crappie {Pomoxis annularis )

.

Strawberry bass, calico bass {Pomoxis sparoides).

Rock bass, red-eye, goggle-eye {Ambloplites rupestris).

Warmouth, goggle-eye {Chxnohnjttus gulosus).

Smallmouth black bass {Micropterus dolomieu).

Largemouth black bass {Micropterus salmoides).

Bluegill bream, bluegill sunfish {Lepomis incisor).

Other sunfishes, chiefly Eupomotis gibbosus.
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The perches (Percid^):

Pike perch, wall-eyed pike, yellow pike, blue pike {Stizostedion vitreum).

Yellow perch, ring perch {Perea flavescens).

The sea basses (Serranid.e):

Striped bass, rockfish {Roccus Uneatus).

WTiite perch ( Morone americana).

The cods (Gadid.e);

Cod {Gadus callarias).

Haddock {Melanograminus xglijinus).

Pollock {Pollachius mrens).

The flounders (Pleuronectid.e):

Winter flounder, American flatfish {Pseudopleuronectes americanus).

Crustaceans:

American lobster {Homarus americanus).

The fishes rescued from overfiowed lands in the Mississippi Basin

and returned to the original streams were as follows:

The catfishes (Silurid.f:):

Spotted cat, blue cat, channel cat {Ictalurus punctatus).

Horned pout, buUhead, yellow cat {Ameiurus nebulosus)

.

The suckers and buffalofishes (Catostomid.e) :

Smallmouth buffalofish {Ictiobus bubalus).

Common buffalofish {Ictiobus cyprinella) '.

Black buffalofish {Ictiobus urus).

The minnows and carps (Cyprinid.®) :

Carp {Cyprinus carpio).

The pikes and pickerels (Esocid.e):

Pike {Esox Indus).

Pickerel {Esox reticulatus).

The basses, sunfishes, and crappies (Centrarchid^):

Crappie {Pomoxis annularis).

Bock bass, red-eye, goggle-eye {Ambloplites rupestris).

Warmouth, goggle-eye {Chacnobryttus gulosus).

Largemouth black bass {Micropterus salmoides).

Smallmouth black bass {Micropterus dolomieu).

Bluegill bream, bluegill sunfish {Lepomis incisor).

Other sunfishes, chiefly Eupomotis gibbosus.

The perches (Percid.e):

Yellow perch, ring perch {Perea flavescens).

The sea basses (Serraned^):

YTiite bass {Roccus chrysops).

SUMMARIZED STATEMENT OF DISTRIBUTION.

The following table shows the number of fish and eggs actually

distributed during the fiscal year 1916, or, in other words, the output

of the hatcheries, with all losses in transportation deducted:
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Summary, by Species, op the Distribution op Fish and Eggs during the Fiscal

Year ended June 30, 1916.

Species. Fggs. Fry.
Fingerlings,
yearlings,

and adults.
Total.

Catfish
Carp
Buflfalofish.

Shad
Alewife
Whitefish
Lake herring
Silver salmon
Chinook salmon
Blueback salmon.

.

Humpback salmon.
Dog salmon
Steelhead trout
Rainbow trout
Atlantic salmon
Landlocked salmon
Scotch sea trout

1
,
097, 000

74
,
180,000

198, 500
20

,
622,340

3
,
000,000

1
,
079, 000

1
,
489,900

486, 000

77
,
644,545
200, 000

316
,
975,000

76
,
000,000

8
,
684,334

57
,
250

,
714

57
,
964,920

19
,
179, 124

21
,
500,944
870, 600
243

,
800

1
,
709,815
357,968

Blackspotted trout.
Loch Leven trout .

.

Lake trout
Brook trout
Grayling
Smelt
Mackerel
Butterfish

1
,
427,000

7
,
326,054
635, 000

3
,
500, 000

36
,
000,000

1
,
370,310

36
,
414, 323

5
, 057, 650

1,868,000
15

,
000, 000

1
,
946, 000
392, 000

Crappie
Rock bass
Smallmouth black bass,

Largemouth black bass.
Sunfish
Pike and pickerel

762, 710
471,300
33, 000

Pike perch . .

.

Yellow perch
Striped bass.
White perch

.

White bass...
Cod
Pollock
Haddock
Flatfish
Lobster

222
,
160, 000

27
,
500, 000

25
,
000,000

214
,
533

,
280

195
,
491,000

10
.
071.000

97
. 350. 000

318
,
681,000

1
.
107

.
460. 000

22
, 170,000

1
.
532

.
947.000

128
, 700, 000

2
,
545, 777

4
,
336

,
832

563
,
815

1
,
469, 507

22
,
982,655

32
,
442,748

3
,
144,584

1,000,000
3

,
811,058

2
,
831,747

105, 777
509

2
,
481,228
105, 500
278, 100

7
,
576, 817

3
,
122, 332
165, 149

65, 169
1

, 357, 768
1

,
635,881
43,436
3

,
460

183,111

4,950

3, 525

2
, 545, 777

4
,
336, 832
563,815

78
,
741,545
200,000

391
. 155. 000

76
.
000

.

000
10

, 352,341
100

,
855

,
709

93
, 407, 668

22
,
323

,
708

22
,
500,944

5
, 760,658

4
,
565, 447

1
,
709

,
815

949,745
609

5
,
278, 538
105,500

44
,
018,477

13
,
269, 467

5
.
368.000

51
.
000

.

000
1

.
946.000
392,000

3
, 122,332
165, 149
827, 879

1
, 829,068

1
,
668,881
43, 436

436
,
696

,
740

223
,
174

,
111

10
. 071.000

122
.
350.000

4,950
318

. 681. 000
1

.
107

.
460. 000

22
. 170. 000

1
.
532

. 947.000
128

,
703,525

Total 425
,
700, 794 4

,
339

,
300,337 92

,
261, 435 4

,
847

,
262,566

Allotments op Fish and Eggs to State Fish Commissions, Fiscal Year 1916.

State and species.
Eggs and

fry.o

Finger-
lings,

yearlings,
and

adults.

State and species.
Eggs and

fry.o

Finger-
lings,

yearlings,
and

adults.

Alabama: Black bass 1,000 Kentucky:
Pike perch *9

,
600,000California: Chinook sal-

mon 19
,
622,340

160, 000

Rainbow trout 16,000
Colorado:
Blackspotted trout

Small&outh black bass.
Maine:
Brook trout

*7,500

100, 000
50, 000

300. 000
50. 000

25
,
000

,
000

1
, 097, 000

15
.
000

.

000

3
,
000

,
000

25
,
000

26
,
235, 000

10
.
000

.

000

200. 000
25. 000
250,000

Brook trout 1,500

375
Delaware:
Black bass

Lake trout
Landlocked salmon

Shad *400, 000 Maryland: Brook trout. .

.

Massachusetts:
Pike perch

Rlinois:
Black bass 5,040

300
249, 000
62, 900
35, 390

560

Brook trout 25,000 Shad
Carp Yellow perch
Catfish Michigan:

Lake troutCrappie
Pickerel Landlocked salmon
Pike perch 20

,
000, 000
50, 000

Pike perch
Rainbow trout 9,750

6,240
1,600

Smelt 1

Sunfish Minnesota:
Lake troutYellow perch

Indiana: Pike perch 15
.
000

,
000

25
.
000

,
000

I>andlocked salmon.
Iowa: Pike perch Steelhead trout

a Fry are indicated l>y an asterisk, thus all others are eggs.



10 DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Allotments of Fish and Eggs to State Fish Commissions, Fiscal Year 1916—Con.

State and species.

Montana:
Blackspotted trout
Brook trout
Catfish
Graylinji
Pickerel
Rainbow trout
Sunfish
Yellow perch

Nebraska: Pike perch
New Hampshire:
Brook trout
Lake trout
Landlocked salmon
Rainbow trout
Steelhead trout

New Jersey:
Landlocked salmon
Rainbow trout

|

Smallmouth black bass. I

Steelhead trout '

Yellow perch
New York: Landlocked

salmon
North Dakota:
Pike perch
Steelhead trout

Ohio: '

Pike perch
Whitefish

Oregon

:

Blackspotted trout
Blueback salmon
Chinook salmon
Silver salmon
Steelhead trout

Eggs and
fry.o

200,000
50,000

2,300,000

320,000

1,500,000

50.000
100,000
25.000

100,000
93.000

10.000
50,000

93.000
10, 000, 000

25.000

0,000,000
93.000

68. 425. 000
08.640.000

200,000

3.000.

000
1

.
000

.

000
196, 000

*500, 000

Finger-
linRs,

yearlings,
and

adults.

State and species.
Eggs and

fry.o

Finger-
lings,

yearlings,
and

adults.

Pennsylvania:
Lake trout 160,000

3, 000, 000Pike perch
940 South Dakota:

Brook trout 50.000
30.000565 Loch Leven trout

Pike perch 25,000,000

100,000
50,000

625
1

475
Utah:
Brook trout 6, 000
Lake trout

-

Vermont:
Catfish 150

j Lake trout 201, 054
50, 000

15, 000, 000
150.000

50, 000
432. 000
100.000

3,500,000
5,000,000

200,000
50.000

400, 000
25.000

100, 000
200,000

Landlocked salmon .'

Smelt
j

Steelhead trout
1

1

Washington:
Brook trout
Blackspotted trout

1

159 Rainbow trout
Wisconsin:
Lake trout

1

Whitefish
Wyoming:
Blackspotted trout
Brook trout
Graylmg
T^ake trout
Rainbow trout
Steelhead trout

Total... / 377,367,394

\ *10,507,500 }
478,569

a Fry are indicated by an asterisk, thus (*); all others are eggs.

Shipments of Fish and Eggs to Insular Possessions and Foreign Countries
DURING Fiscal Year 1916.

Country and species. Eggs.
Fingerlings,
yearlings,
and adults.

Japan: Lobster 200

600
1,500
1,500

Porto Rico:
Black bass
Catfish
Simfish

Portugal: Rainbow trout 50,000

Total .50,000

1

3, 800

m

DETAILS OF OUTPUT FOR 1916.

The following table shows the work of the different stations in

1916, the periods of operations, and the eggs and fish furnished by
each station for distribution. It wiU be noted that transfers of fish

and eggs from station to station are frequent. Such transfers are

made in the interest of economy and convenience where the ship-

ments consist of eggs, and give advantageous distribution centers in

the case of young fish.
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Stations Operated and the Output of Each for the Fiscal Year 1916.

station and period of

operation.

Afognak, Alaska:
Entire year.

.

Baird, Cal.:
Entire year.

.

Battle Creek, Cal.—
Dec.-Apr

Hornbrook, Cal.o—
Oct.-May

Mill Creek, Cal.a—
Dec.-Apr

Baker Lake, Wash.:
Entire year

Birdsview, 'Wash.o

—

Entire year

Brinnon, Wash.o

—

Oct.-June

Barrington, Wash.o

—

Oct.-Apr

Day Creek, Wash.a

—

Sept.-June

Duckabush, Wash.—
Sept.-June

Illabott Creek, Wash.a—
Sept.-June

Quilcene, Wash.—
Sept .-June

Sultan, Wash.f>—
Sept.-June

Battery, Md.:
Apr.-May

Species. Eggs.

1

Fry.
Fingerlings,
yearlings,

alid adults.

9.307.500
6.736.500

8, 900, 440

Brook trout 42,000
2,029,354435,000

14,000

6, 155, 950Chinook salmon 7.50,000

15, 872, 340

3,508,870

Chinook salmon
2,169,050

3.350.000

1.875.000
277, 164

371,310
22, 420

Chinook salmon 3,000,000 6,400,000

Blueback salmon

Blackspotted trout
Blueback salmon 520

694,795
2, 515, 000
1,455,490
800,000

Silver salmon 2, 500
629,000Steelhead trout 207. 000

1.28.5.000

608.000
100,000

70,000
431.000

2.278.000
580.000

300.000
106.000

Dog salmon
Silver salmon
Steelhead trout

Chinook salmon
Dog salmon
Humpback salmon
Silver salmon

Humpback salmon
Silver salmon

Chinook salmon 108, 000
1,000,000
400,000

Dog salmon 11,662,444
1,165,000
620,000

Humpback salmon
Silver salmon
Steelliead trout 91,000

Chinook salmon 27,950
757, 500
21,800

5,130
8. 122. 500
1. 428. 500
389,220

108.400
177.400

3.387. 500
34,600

5,210,000
96.500.000
33.400.000

Humpback salmon
Silver salmon

Chinook salmon
Dog salmon
Humpback salmon
Silver salmon

Chinook salmon
Humpback salmon
Silver salmon
Steelhead trout

Shad
White perch 25,000,000

25,500,000Yellow perch

Total.

18,207, 040

6,736,500

42.000
2,464,354

14.000

10,414,820

15, 872,340
2,169,050

12,750,000

1.875.000
277, 164

371,310
22,940

694, 795
2.515.000
1,4.57,990

1.636.000

1.285.000
608,000
100,000

70,000
431.000

2, 278,000
580.000

300. 000
106. 000

108,000
12,662, 444
1,565,000

620, 000
91,000

27, 950
757, .500

21,800

5, 130

8,122,000
1.428.500

329, 220

108.400
177. 400

3.387.500
34, 600

5,210,000
121,500,000
58,900,000

a For convenience in handling, transfers were made as follows:
Hornbrook to Baird, 18,380 rainbow trout eggs.
Mill Creek to Baird, 2,500,000 Chinook salmon eggs.
Birdsview to Craig Brook, 3,500,000; to Green Lake, 3,475,000; to Central Station, 25,000 humpback sal-

mon eggs; to St. Johnsbury, 161,000; to Neosho, 2,000; to Leadville, 98,000; to Seattle, 150,000 steelhead
trout eggs.
Brinnon to Duckabush, 113,200 Chinook salmon eggs, 607,000 humpback salmon eggs, 9,655,000 dog salmon

eggs, 530,000 steelhead trout eggs, 620,000 silver salmon eggs; to Quilcene, 1,500,000 humpback salmon eggs,
2,000,000 dog salmon eggs, 635,000 steelhead trout eggs.
Barrington to Birdsview, 4,000,000 humpback salmon eggs.
Day Cfeek to Birdsview, 2,519,400 humpback salmon eggs, 82,400 Chinook salmon eggs, 492,000 silver

salmon eggs, 265,000 steelhead trout eggs.
Illabott Creek to Birdsview, 1,710,000 humpback salmon eggs, 271,000 steelhead trout eggs.
b For convenience in handling, transfers were made as follows;
Sultan to Birdsview, 200,000 Chinook salmon eggs.
Bozeman to Northville, 25,000; to Leadville, 100,000 grayling eggs.
Yellowstone to Birdsview, 403,000; to Leadville, 1,926,000; Spearflsh, 771,000 blackspotted trout eggs,
Bryans Point to Central Station, 3,670,000 yellow perch eggs; 979,000 shad eggs.
Clackamas to Upper Clackamas, 2,000,000 cUimok salmon eggs.
Applegate to Saratoga, 10,000; to Bozeman, 20,000; to Duluth, 50,000; to Rogue River, 418,480.
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Stations Operated and the Output of Each for the Fiscal Year 1916

—

Continued.

Station and period of
\

operation. i

Species.

Boothbay Harbor, Me.
Entire year

Bozeman, Mont.: a
Entire year

Yellowstone, Wyo.c
July-June

Bryans Point, Md.: a

Apr.-May

Cape Vincent, N. Y.:
Entire year

Central Station, "Washing-
ton, D. C.:

Entire year

Clackamas, Oreg.:o
Entire year

Applegate, Oreg. <

Apr.-Jime

Cod
Flatfish

.

Lobster

.

Pollock.

Blackspotted trout.
Brook trout
Grayling
Rainbow trout
Steelhead trout

Eggs. Try.
Fingerlmgs
yearlings,
and adults

50,000
3,500,000
320,000

j

5,516,000
583.707.000
128.500.000
19,800,000

835,000

'i,S43,666

Blackspotted trout.

Alewife
Shad
Yellow perch.

1, 427, 000

Brook trout
Lake herring
Lake trout
Landlocked salmon.
Pike perch
Rainbow troulT
\Vhite^sh
Yellow perch

Brook trout
Humpback salmon.
Lake trout
Pike perch
Rainbow trout
Shad
Yellow perch

Brook trout
Chinook salmon.
Rainbow trout.

.

SteeUiead trout..

1,097,000

BigWhite Salmon,
Wash.—

Oct.-May
Little White Salmon
Wash.b—
Oct.-May

Rogue Riyer, Oreg.

—

Entire year

Upper Clackamas,
|

Oreg.b-
Entire year I

Willamette, Oreg.—
Jiily-June

Chinook salmon.
Rainbow trout.

.

Silyer salmon . .

.

Steelhead trout..

325.000
196.000
450.000

Chinook salmon.

Chinook salmon.

Blackspotted trout
Chinook salmon ; 1, 000, 000
Silyer salmon

i

Steelhead trout

Chinook salmon.
Steelhead trout..

Shad.

175.000

200.000
58,232,700

137, 101,000

784,000

76.

000.

000

5,553, 186

7,000

50.000.

000
43,000

12.900.000
13.600.000

14.000
15.000
13,500

3. 100. 000
10.000

850.000
2.600.000

5,523,000

563,500

488,950

5,423

560,350

361,750
19,000

I

18,845,784

18,306,000

1,952,000

”"566,' 666'

1, 878, 400

9,000

54,273
990,124
49, 900
22,314

3,316,845

2,091,265

1,086,691

5,593,974

20,938
1,550,037

9, 153

491,626

1,016,000
180,600

Total.

5.516.000
583. 707. 000
128,505,423
19. 800.000

835.000
610,350

5. 343. 000
681, 750
19.000

1.602.000

200.000
59,329, 700

137. 101. 000

784,000

76.000.

000
5,553,186

7,000

50.000.

000
52.000

12.900.000
13.600.000

14.000
15.000
13,500

3.100.000
10.000

850.000
2.600.000

54,273
6,513, 124

49,900
22,314

563, 500
325.000
684,950

2,541,265

19,932,475

23,899, 974

20,938
4,502,037

9,153
991,626

2, 894, 400
180,600

3,316,845

a For conyenience in handling, transfers were made as follows:
Sultan to Birdsyiew. 200,000 Chinook salmon eggs.
Bozeman to Northyille, 25,000; to Leadyille, 100,000 grayling eggs.
Yellowstone to Birdsyiew, 403,000; to Leadyille, 1,926,000; to Spearfsh, 771,000 blackspotted trout eggs.
Bryans Point to Central Station, 3,670,000 yellow perch eggs; 979,000 shad eggs.
Clackamas to Upper Clackamas, 2,000,000 Chinook salmon eggs.

Applegate to Saratoga, 10,000; to Bozeman, 20,000; to Duluth, 50,000; to Rogue Riyer, 418,480.
For conyenience in handling, transfers were made as follows:

Little White Salmon to Big V^ite Salmon, 9,186,000 chiDOOk salmon eggs.
Craig Brook to Upper PenobsPot, 1,770,000 Atlantic salmon eggs.
Duluth to Green Lake, 53,230; to St. Johnsbury, 50,000; to Spearfish, 551,440; to Leadyille, 25,000 lake

trout eggs.
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Stations Operated and the Output of Each for the Fiscal Year 1916

—

Continued.

station and period of

operation.
Species. Eggs. Fry.

Fingerlings,
yearlings,
and adults.

Total.

Cold Springs, Ga.:
Entire year

—

Black bass
Catfish
Sunfish
Warmouth bass.

229,500
1,982

37,900
250

229,500
1,982

37, 900
250

Milltown, Ga.

—

Apr.-June
Craig Brook, Me.:®

Entire year

Black bass

Atlantic salmon
Brook trout
Humpback salmon.
Scotch sea trout

76,500

509,815
936,410

2,960,000 229,584
509

76,500

509, 815

936,410
3, 189,584

509
Upper Penobscot, Me.—
Apr.-May

Duluth, Minn.:®
Entire year

Edenton, N. C.:

Entire year.

Weldon, N. C.—
Apr.-May

Erwin, Term.:
Entire year

Gloucester, Mass.: b

Entire year

Green Lake, Me.:
Entire year. .

,

Grand Lake Stream,
Me.:®—

Atlantic salmon 1,200,000

Brook trout
Lake trout 3,326,054 14. 390. 000

3, 800, 000
29,000

18.575.000

18,300

Pike perch
Steelhead trout
Whitefish

Black bass
Rock bass
Shad 9, 765, 000
Sunfish
White perch 850, 000

10,071,000Striped bass

Black bass
Brook trout
Carp
Rainbow trout
Rock bass
Smallmouth black bass
Sunfish

Butterfish 392.000
120.890.000
200. 680. 000
22, 170, 000

200.000
1,946,000

1,087,660,000

994.000
3,036,224

46,637
237.000

15,000,000

Cod
Flatfish
Haddock
Lobster
Mackerel
Pollock

Brook trout
Humpback salmon
Lake trout
Landlocked salmon . .

.

Smelt
225,000

36,000,000

376.000
211.000

15,500

15,975

2, 800

11,750

3,310
326,550

997

626, 100

15, 800
740

7,850

32,256

1 ,
200, 000

376.000
17.927.000

3. 800. 000
44,500

18.575.000

34,275

2, 800

9. 765. 000
11,750

850.000

10.071.000

3,310
326,550

227
626, 100
15, 800

740
7,850

392.000
120.890.000
200.680.000
22, 170, 000

200.000
1.946.000

1,087,660,000

994,000
3,036,224

46, 637
494,256

51,000,000

Entire year .

Homer, Minn.: ®

Entire year.

.

Landlocked salmon. .

.

261,000 119, 168 67, 730 447, 898

Black bass...
Buffalofish. .

.

Carp
Catfish
Crappie
Pike
Pike perch...
Rock bass
Sunfish
Yellow perch.

70,000

3,550,000

690,000

17,965
375,080
309,845
322,581
704, 185

18, 126

2,660
200

604,411
105,921

87,965
375,080
309, 845
322, 581

704, 185
18, 126

3,552, 660
200

604,411
795,92

® For convenience in handling, transfers were made as follows:
Little White Salmon to Big White Salmon, 9,186,000 Chinook salmon eggs.
Craig Brook to Upper Penobscot, 1,770,000 Atlantic salmon eggs.
Duluth to Green Lake, 53,230; to St. Johnsbury, 50,000; to Spearfish, 551,440; to Leadville, 25,000 lake

trout eggs.

Gloucester to Boothbay Harbor, 115,533,000 pollock eggs.
Grand Lake Stream to St. Johnsbury, 25,000; to Cape Vincent, 10,000; to Craig Brook, 25,000; toW ythe-

ville, 10,000; to Green Lake, 43,696 landlocked salmon eggs.
Homer to San Marcos, 1,585 crappie; 1,851 catfish.

Leadville to Manchester, 500,000; to La Crosse, 100,000; to Clackamas, 100,000; to Baird, 100,000; to
Saratoga, 200,000 brook trout eggs.
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Stations Operated and the Output of Each for the Fiscal Year 1916

—

Continued.

Station and period of
operation.

Species. Eggs. Fry.
Fingerlings,

and adults.
Total.

La Crosse, Wis.:
Entire year.

,

Leadville, Colo.: a

Entire year. .

.

Louisville, Ky.:
Entire year.

Mammoth Springs, Ark.: 6

Entire year

Friars Point, Miss.:
July-December.

Black bass
Brook trout
Buffalofish
Carp
Catfish
Crappie
Pike
Pike perch
Rainbow trout.
Sunfish

5,280,000

Yellow perch.

Blackspotted trout.
Brook trout
Lake trout
Rainbow trout

480,000 433,000

Black bass
Rainbow trout
Rock bass
Smallmouth black bass
Sunfish

Black bass
Catfish
Rock bass
Smallmouth black bass
Sunfish

185,000

341,500
33,000

Black bass.
Buffalofish.
Carp
Catfish
Crappie
Sunfish

50,830
78,500
4,300
23.000

697,675
142,600
5,800

800
77.000
143.000
16,200

1,861,440
2,476,800

25.000
220.000

6.550
16.000
6,650
7,350
9.550

27,700
2,000

108,184
8,353

131,000

7,829
180
110

4,704
17,365

95

50,830
78,500
4,300

23.000
697,675
142,600
5,800

5.280.800
77.000
143.000
16,200

1,861,440
3.389.800

25.000
220.000

6.550
16.000
6,650
7,350
9.550

212,700
2,000

108, 184

349,853
164,000

7,829
180
110

4,704
17,365

95
Manchester, Iowa: b

Entire year

Bellevue, Iowa b—
August-December

.

NorthMcGregor, Iowa b—
August-December

Brook trout
Pike perch
Rainbow trout.
Rock bass
Sunfish

2,900,000
494,900

932,272

249, 250
4,600
16,000

Black bass. ..

Buffalofish...
Carp
Catfish
Crappie
Pike
Sxmfish
White bass. .

.

Yellow perch.

103,995
173,700
77,600
140,250

1,845,865
18,610

.215, 770
4,950

24,050

Black bass. ..

Buffalofish...
Carp
Catfish
Crappie
Pike
Sunfish
Yellow perch.

49,575
10,600
10, 100

596,700
261,000

900
269,800
32,850

932,272
2,900,000

743,650
4,600
16,000

103,995
173.700
77.600

140, 250

1,845,865
18,610

215, 770
4,950

24,050

49,575
10.600
10, 100

596. 700
261,000

900
269,800
32,850

a For convenience in handling, transfers were made as follows:
Gloucester to Boothbay Harbor, 115,533,000 pollock eggs.
Grand Lake Stream to St. Johnsbury, 25,000; to Cape Vincent, 10,000; to Craig Brook, 25,000: toWythe-

ville, 10,000; to Green Lake, 43,696 landlocked salmon eggs.
Homer to San Marcos, 1,585 crappie; 1,851 catfish.

Leadville to Manchester, 500,000; to La Crosse, 100,000; to Clackamas, 100,000; to Baird, 100,000; to

Saratoga, 200,000 brook trout eggs.
b For convenience in handling, transfers were made as follows:

Mammoth Spring to Quincy, 4,000 rock bass.
Manchester to Leadville, 256,700; to Clackamas, 100,000 rainbow trout eggs.
Bellevue to Wytheville, 530 sunfish; to San Marcos, 21,800 crappie; to Neosho, 1,200; to Quincy, 300

catfish.

North McGregor to Bellevue, 2,200 yellow perch.
Neosho to Bellevue, 3,450 rock bass; 1,200 catfish; to Erwin, 596,810; to Clackamas, 106,000 rainbow

trout eggs.
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Stations Operated and the Output of Each for the Fiscal Year 1916

—

Continued.

Station and period of

operation.
Species. Eggs. Fry.

Fingerlings,
yearlings,
and adults.

Total.

Nashua, N. H.:
Entire year.

Neosho, Mo.: a

Entire year.

Northville, Mich.ia
Entire year

Brook trout
Catfish
Rainbow trout
Smallmouth black bass

249,300

15,300
2,400

Black bass
Catfish
Crappie
Rainbow trout
Rock bass
Smallmouth black bass
Sunfish
Yellow perch

3,310

Alpena, Mich.—
Apr.-May

Charlevoix, Mich.

—

Apr.-May

Detroit, Mich.n

—

Dec.-Jime

Sault Ste. Marie, Mich,
Apr.-May

Orangeburg, S. C.:

Entire year

Putin Bay, Ohio: «

Entire year

Quinault, Wash.:
Entire year

Quincy, 111.:

a

Entire year

St. Johnsbury, Vt.:«
Entire year

Brook trout
Grayling
Lake trout
Rainbow trout
Smallmouth black
bass.

Lake trout.
Whitefish .

.

Lake trout.
Whitefish..

Pike porch.
Whitefish .

.

Lake trout

.

Whitefish .

.

Black bass

.

Shad

Pike perch . .

.

Whitefish
Yellow perch.

Blueback salmon.
Chinook salmon. .

.

Silver salmon

4,000,000

720,000
25,000

31,735,000
5,000,000

161,500
288,000

3.500.000
30,000,000

9.408.000

30.000.

000

12,600,000
20

.
000

.

000

3.500.000
30,000,000

165,425,000
69,180,000
2, 000,000

772,000

68.300,000
175,500,000

13,840,000
29,600
96,650

Black bass . .

.

Carp
Catfish
Crappie
Pike perch . .

.

Sunfish
Yellow perch.

Brook trout
Lake trout
Landlocked salmon . .

.

Rainbow trout
Smallmouth black

bass.
Steelhead trout
Yellow perch

1,650,000

105,000 1,363,900
3,000

12,000
354

6,438

29,380
100
900

203,390
4,325
1,196

11,795
310

51,000

28,500
38,125

135,000

2,665,788
4,810
4,864

80,450
3,915,950
779,431
150,411

127,080
1,375

95,156
14,190
3,991

33, 000
8,364

55, 265
3,305

261,300
354

21,738
2, 400

29,380
100
900

203,390
4,325
4,506

11, 795
310

771.000
25,000

4,000, 000
190.000
326,125

3.500.000
30,000,000

9.408.000

30.000.

000

44.335.000

25.000.

000

3.500.000

30.000.

000

135.000
772.000

233.725.000
244.680.000

2, 000,000

16,505,788
34,410
101,514

80,450
3,915,950
779,431
150,411

1.650.000
127,080

1,375

1,564,056
17, 190
3,991
33,000
11,364

55, 265

3,305

a For convenience in handling, transfers were made as follows:
Mammoth Spring to Quincy, 4,000 rock bass.

Manchester to Leadville, 256,700; to Clackamas, 100,000 rainbow trout eggs.
Bellevue to Wytheville, 530 sunfish; to San Marcos, 21,800 crappie; to Neosho, 1,200; to Quincy, 300 catfish.
North McGregor to Bellevue, 2,200 yellow perch.
Neosho to Bellevue, 3, 450 rock bass; 1,200 catfish; to Erwin, 596,816; to Clackamas, 106,000 rainbow

trout eggs.
Northville to Central Station, 15,000; to Cape Vincent, 1,659,200; to Sault Ste. Marie, 8,500,000; to Charle-

voix, 4,408,000; to Alpena, 3,500,000 lake trout eggs.

Detroit to Central Station, 1,120,000; to Sault Ste. Marie, 30,000,000; to Alpena, 30,000,000; to Charle-
voix, 30,000,000 whitefish eggs; to Duluth, 18,750,000 pike perch eggs.

Put in Bay to Cape Vincent, 15,000,000; to Central Station, 500,000; to Detroit, 25,880,000; to Duluth,
25,000,000 whitefish eggs; to Homer, 4,000,000; to La Crosse, 6,000,000; to Quincy, 2,000,000; to Manches-

t©r 3 000 000 pikQ pcrcii

(Quincy to Neosho, 7,400 crappie, 1,000 catfish; to White Sulphur, 250 sunfish.

St. Johnsbury to Central Station, 20,000; to Holden, 409,900 brook trout eggs; to Holden, 37,600 rainbow
trout fry.



16 DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Stations Operated and the Output of Each for the Fiscal Year 1916-
Continued.

Station and period of

operation.

St. Johnsbury, Vt.—Con.
Holden, Vt.—
Entire year

Swanton, Vt.-
Mar.-June..

San Marcos, Tex.
Entire year.

.

Saratoga, Wyo.:
Entire year

Spearflsh, S. Dak.:
Entire year. . .

.

Tupelo, Miss.:
Entire year.

White Sulphur Springs,
W. Va.:
Entire year.

Woods Hole, Mass.
Entire year

Wytheville, Va.:«
Entire year

Yes Bay, Alaska:®
Entire year

Total output.
Loss in transit

Net output.

Species.

Brook trout
Lake trout
Landlocked salmon

.

Rainbow trout
Steelhead trout

Pike perch . .

.

Yellow perch.

Black bass
Crappie
Rock bass
Simfish
Warmouth bass.

Brook trout.

Blackspotted trout.
Brook trout
Lake trout
Loch Leven trout .

.

Rainbow trout
Steelhead trout

Black bass

.

Crappie
Sunfish

Black bass
Brook trout
Rainbow trout
Smallmouth black
bass.

Cod
Flatfish

.

Black bass
Brook trout
Landlocked salmon . .

.

Rainbow trout
Rock bass
Smallmouth black

Sunfish

Blueback salmon .

.

Humpback salmon.

Eggs.

25,000,000

350,000

3,000,000

425,700,794

425,700,794

Fry.

528,000

63,753,280
8,100,000

198,500

114,000

192.275.000
748.560.000

45,500

32,920,000
325,000

4,330,287,387
987,050

4,329,300,337

FingerlingS;
yearlings,
and adults.

7,600
14, 100
1,800
13,000
33,888

370,925
891

11,505
23,110

450

181,256

614,250
527,400
16,525

105,500
101, 200
10,600

131,725
85

30,100

1,015
792, 850
251,600

31,550
151,600

610,759
11, 335
1,200

1,290

20,876,000

93,360,738
99,303

92,261,435

Total.

535,600
14.100
1,800
13,000
33,888

88,753,280
8,100,000

370,925
891

11,505
23,110

450

181,256

614,250
527, 400
16, 525
105,500
101, 200
10,600

330,225
85

30.100

1,015
792,850
251,600
114,000

192.275.000
748.560.000

31,550
151, 600
4,800

960,759
11,335
46,700

1,290

56,796,000
325,000

4,848,348.919
1,086,353

4,847,262,566

® For convenience in handling, transfers were made as follows:
Woods Hole to Gloucester, 25,769,000 cod eggs.
AVythevllle to Bellevue, 7,500; to Cold Springs, 3,000 rock bass; to Louisville, 250dXX); to Nashua, 100,000;

to Central Station, 35,000; to Cape Vincent, 100,000; to St. Johnsbury, 100,000; to White Sulphur, 150,000;

to La Crosse, 100,000; to Northville, 200,000 rainbow trout eggs.
Yes Bay to Quinault, 100,000; to Afognak, 15,000,000 blueback salmon eggs.

The eggs hatched at the main stations listed in the foregoing table

are in many cases obtained from auxiliary sources, usually temporary

stations occupied during the season only or, in some instances, mere

camps which are shifted from year to year. In the Great Lakes and

off the NewEngland coast collections are made by the B ureau’s vessels

or boats in favorable localities. The following temporary stations

and collecting points furnished eggs of the given species for the main

hatcheries during 1916.
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List of Egg-Collecting Stations, Fiscal Year 1916.

Station. Period of operation. Species handled.

-Alaska:
Blueback salmon.
Humpback salmon.
Blueback salmon.

Do.

Rainbow trout.
Do.

Brook trout.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Lobster.

Flatfish.
Do.

Ketchikan Creek September-October
Seal Harbor June-October

do
Colorado:

April-May
. . .do

do
do

.. ..do

Woodland Park Lake do
July-October,May-June

Massachusetts:

Michigan:
Whitefish.

Do.
Pike perch.
Whitefish.

Do.
Do.

Lake trout.

. ..do Do.
Do.-.

Wlutefish.
Lake trout and whitefish.

Keweenaw Point Do.
Manistique do Do.
Marquette dn Lake trout and lake herring.

Pike perch and whitefish.
Lake trout.
Pike perch.
Whitefish.

Monroe ..... April and November
October-NovemberMunising ... -

Munoscong.. A pri 1

Naubinway November-December . .

.

October-NovemberOtona<^on Lake trout.
Lake trout and whitefish.
Lake trout.

Do.

St James October-December
Jacobsville

.

October-November
Minnesota: Gr^d Marais
Montana;

O’Dell Creek March-May Grayling.
Grayhng and rainbow trout.

Lake trout.
Lake trout and whitefish

.

South Meadow Creek
New York:

Vmherst Island October-November
Charity Shoals
Horseshoe Island Lake trout.

Ogdensburg. . A pHl—May .

.

Pike perch.
Whitefish.Old Forge November

Pipr^OTl . . . Oetnber-Nnvembe.r

.

Lake trout.
Pike perch.Pope Mills April .

Sodus Point November-December . .

.

N^nvember
Lake herring.
Lake trout.
Lake herring and whitefish.

Whitefish.

Stony Island
Three Mile Bay November-December. .

.

Ohio:
Kellys Island
Middle Bass Do.
North Bass April and November

—

Pike perch and whitefish.
Do.Port Chnton

Toledo .do Do.
Rhode Island: Wickford Fp.bmary-April Flatfish.

Shad.
Do.

South CaroUna;
Branchvllle .. April . .

Jacksonboro
South Dakota:

La Plant Lake October-January Brook and Loch Leven trout.

Schmidts Lake October-December Brook trout.

Vermont:
Darhng Pond August-December Do.
Lake Mitchell Do.

Wyoming;
Clear Creek July and June Blackspotted trout.

Do.Columbine Creek
• Cub Creek Do.

Lake Camp Do.
Pftlicn.n Creek .do Do.

63394°—17 -2
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DETAILS OF DISTRIBUTION OF FISH AND EGGS, BY STA TES, WATERS
AND SPECIES, DURING THE FISCAL YEAR 1916.

CATFISH.

Disposition.

Finger-
lings,

yearlings,
and

adults.

Alabama:
Abbeville, Clendinen Mill Pond
Andalusia, Lime Pond
Fort Payne, Big Wills Creek
Monroe’s pond

Goodwater, McWhorter’s pond
Ironton, Chehawhaw Creek
Jude, Town Creek
Roanoke, Waldrep’s pond
Three Notch, Thornton’s pond
Tyson, Marlette’s pond

Arizona:
Cochise, Burney’s pond
Douglas, Johnson’s pond
Prescott, Lake Watson
San Simon, Stenzel’s pond

Arkansas:
Bellefonte, Woodland Pond
Stephens, Jenkin’s pond

Colorado:
Arlington, Moseley’s pond
Denver, Mud Lakes

Florida: Wauchula, Whittington’s pond
Georgia:
Box Springs, King Mill Creek

Stringfellow’s pond
Bullochville, Walden’s pond
Burwell, Turkey Creek
Columbus, Massey’s pond
Ram Pond

Hillsboro, Wynen & King Pond
Lineville, Lake Mary Scott
Lithonia, Weekes’spond
Redan, Baboshela Pond
Thomson, Smith Cotton Mill Pond

—

Washington, Little River

75
100
300
100
100
300
300
100
100
100

400
400
400
400

100
160

600
200
150

100
100
100
125
100
200
35
150
50
50
100
622

Illinois:

Belvidere, Kishwaukee River
Freeport, Yellow Creek
Irving, Wilson’s pond
Marshall Heath’s pond
Meredosia, Illin jis River
Pootone, Cowing’s pond
Polo, Pine Creek
Rockford, Rock River
Vermont, Oakdale Pond

2,000
10,400

200
200

a 775, .500

100
3,000

700
200

Indiana:
Brazil, Lambert’s pond
Chrisney, Jacob’s pond
Connersville, Green Mound Pond
Delaware, Wildmere Laxe
Sunman, Brauer Pond
Forthofer Pond
Robinson Pond

Weisburg, Gutzwiller’s pond
Wellsboro, Way Dredge Creek. .

.

100
100
200
100
200
200
200
200
300

Iowa:
Bellevue, Mississippi River
Davenport, Upper Pond
Eldora, Iowa River
Exira, Edgeville Lake
Gravity, Maple Lawn Pond
Lime Springs, Upper Iowa River
Manchester, Maquoketa River
North McGregor, Mississippi River

—

Peru, Emerson’s pond
Steamboat Rock, Iowa River
Winfield, Pierce’s pond
Winterset, Sawjw’s pond

a 97, 500
200
600

1,670
333

6,000
2, 590

a.5,S3, 000
333
600
333
333

Kentucky

:

Cadiz, Hammond’s pond
La Grange, Sugar Grove Lake.
Paducah, Terry’s pond
Stanford, Lovell’s pond

50
100
50
100

Disposition.

Finger-
lings,

yearlings,
and

adults.

Louisiana:
Athens, Jackson’s pond 1,000
Jennings, Canalside Pond 1,000
McManus, Five Pines Pond 100

Maryland:
Bowie, Mirror Lake 150
Buena Vista Springs, Lake Royer
Cumberland, Potomac River

800
300

Town Creek 300
Wills Creek 300

TanevtoAvn, Goulden’s pond 1,200
Massachusetts:
Clinton, Clamshell Pond 200
Cochlance Pond 200
Fitchburg, Whalom Lake 400

Greenfield, Dam No. 2 200
Horseshoe Pond 200

Lancaster, Big Pond 200
Michigan:
Battle Creek, Mud Lake 200
Beiding, Kiddv*ille Pond 150
Charlotte, Long Lake 300
Gaylord, Long Lake 300
Jackson, Portage Lakes 300
Vandercook Lake 300
Wolf Lake 300

Jonesville, Courtright Lake 300
Half Moon Lake. 300

Lake, Crooked Lake 150
Lakeview. Tamarack Lake 150

150Town Line Lake
Marengo, Rice Creek 150
Richland, Gull Lake 300

TjOng Lake 150
Scottville, Grey’s pond 100
Sidnaw, Booth Lake 500
Eisner Lake 500

Twin I>ake, North Lake 400
Vanderbilt, Roimd Lake 400

Minnesota: Homer, Mississippi River. .

.

Mississippi:
Aberdeen, Smith Lake

a 314, 402

375
Amory

,
Minor’s pond 50

Ivibertv, Causev’s pond 100
Macon, No.xubee River 75

Osyka, Gladhurst Pond 70

Oxford Callaway’s pond 50
Pontotoc, Johnson’s pond 100
Patterson Lake (A ) 100
Patterson I.iake(B) 200
Shannon’s pond 100
Tunnell’s pond 100

Rienzi, Pearce’s pond 50
Trantham ’s pond 60

Tibbee Station, Willow Pond 125
Vicksburg Phillip Pond 50

Missouri:
Everton, Meierhof ’s pond 60
Mansfield, Lake Crvstal 300
Miller, Willow Spring Pond 100

Mill Spring, College Lake 31

Neosho Turkev Creek 100

Nevada, Simon’s pond 100

Norwood, Farm Pond 120

Pleasant Mill Kellog Lake 200

Lake Blanch 200
Tucker Smith Lake 200

Pamona, Lake Pippin..'. 120

Purcell, Bradford’s pond 100

Montana:
Chinook Massev’spond 300

Forsythe, Yellowstone River 365
Glendive Yellowstone River 200

Havre, Milk River 300
Miles City, Yellowstone River 375

a Rescued from overflowed lands and restored to original waters.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

_CATFISH—Continued.

Disposition.

Nebraska: Verdon, Harden’s pond
New Hampshire:

Bartlett, Little Sawyer Pond
Hinsdale, Connecticut River

New Mexico:
Carlsbad, Black River
Carrizozo, Willow Pond
Cimarron, Antelope Valley Lake
Des Moines, Corrumpa Creek
Dulce, Dulce I^ake
Elida, Jippy Pond
Folsom, Preston Lake
Kenna, Daisy Dell Pond
Kimmons’s pond

La Lande, Fields’s pond
Mortoya, Layuna Luciano
Taiban, Singing Water Pond
Tuoumcari, Blue Water Pond
Charcoal Pond

Willard, Sandusky’s pond
New York:
Addison, Canisteo River
Bath, Lake Salubria
Millerton, Indian Pond
Rudd Pond

North Carolina:
Burlington, Loch Corinne
Quaker Pond

Greensboro, Todd Pond
Gulf, Taylor Pond
North Wilkesboro, Henderson’s pond.
Reeves’s pond

Ruffin, Vivian Lake
Tajdorville, Adams’s pond
North Dakota;

Litchville, Catfish Pond
Oakes, Snow Pond

Ohio:
Cincinnati, Klotter’s pond
Columbiana, Southside Lake
Geauga Lake, Geauga Lake
Jefferson, Lee’s pond
Russells Point, Lewistown Lake
Washington Court House, Sugar Creek.

Oklahoma;
Ardmore, Harrison Pond
Clinton, Terry’s pond
Todd’s pond

Colbert, Long Pond
Erick, Ilolmberg’spond
Granite, Lake Tanlouse
Hollis, Salt Fork Lake
Mill Creek, Brewer’s pond (A)
Brewer’s pond (B)

Mooreland, Jenisch Lake
Norge, Hog Creek Pond
Pocassett, Bray’s pond
Schulter, Sullivan’s pond
Tangier, Bosserman’s pond
Waukomis,Kid Magnet Creek
Woodward, Stengelmeir Lake

Pennsylvania:
Benroy, Mill Creek
Gap, Pequea Creek
Johnstown, Quemahoning Lake
Wilmore Pond

Jonestown, Little Swatara Creek
Lebanon, Mount Gretna Lake

Storer Mill Lake
Weidman Lake

Monocacy, Lewis’s pond
- Montrose, Bixby Pond
Oran Station, Dunn Lake
Point Marion, Monongahela River
Reading, Angelina Lake
Antietam Lake
Bechtel’s pond
Manata%vny Creek

Finger-
lings,

yearlings,
and

adults.

Disposition.

333

354

Pennsylvania—Continued.
Reading—Continued
Socany Creek

400 Tulpehocken Creek
Wyomissing Creek Dam

200 Richmond, Dunkle’spond
300 Rockwood, Calender Run
400
400
600
200
400

Rohrestown, Little Conestoga Creek.
Royersford, Stony Run

Porto Rico: San Juan, Carite Reservoir.
South Carolina:
Abbeville, Water Oak Pond

200 Campobello, Atkin’s pond
200 Chester, Grassy Run
200 Greer, Wards Creek
300 Hodges, Mcllwain’s pond
200 Nickel’s pond
300 Honea Path, Clinkscale’s pond
300 Leesville, Hare’s pond
200 I.iberty, Youngs Lake

Monetta, Cato’s pond
375 Perry, Poole’s pond
375 Piedmont, Grove Creek
375 Pomaria, Cannon Creek Lake
375 Springfield, Dead Swamp Pond

Trenton, Buck Branch Pond
200
200

South DaKota:
Custer, Sylvan Lake

100 Faith, Beaverdam Creek
100 Newell, Silver I^ake
100 Presho, Clear Lake
100 Warner’s pond
100 Wall Mackerel Lake
100 Tennessee:

Godwin, Shore’s pond
100 Nunnelly, Mud Pond
100 Texas:

Athens^ Dunn’s pond
200 Harris’s pond
100 Wood’s pond
300 D’lTanis, Leinweber’s pond
200 Mineola, Rock Ford Club lyake

400
1

Mount Calm, Bower’s pond
200

1

Navasota, Foster’s pond
Palestine, Spring Park Lake

174 Waxahachie, Ellis Club Lake
100. I

100 1

400
1

Vermont: West Danville, Joes Pond
Virginia:

Berryville, Shenandoah River
150 Blackwood, Powells River
100 Faber, Cove Creek
100

1 Gate Citv, Big Moccasin Creek
100 ’ Harrisonburg, Custer Mill Pond
100 i

150
'

West Virginia:
Kerens, Leading Creek

150
i

150

N'Awhiirg Me,adow T>ake
Sinclair’s pond

200
100
150

i

150
1

300
300
450

45o
300 1

300
300

Phillippi, Tygarts Valley River
Simpson, W^endell Lake
Terra Alta, Sucker Run
Wellsburg, Buffalo Creek

Wisconsin:
Baraboo, Baraboo River
Beaverdam, Beaverdam Lake
Birchwood, Bennett Lake
Big Chitac Lake
Huss Lake
Knudson Lake
Lohyed Lake

300
300

Fond du Lac_, Lake De Neveu
La Crosse, Mississippi River

200
200

Manitowoc, Kastbaums Lake
Owen, Brick Creek Pond

300
300
300

Wyoming:
Lusk, Spring Creek Reservoir
Newcastle, Beaver Pond

300
.300 Total

1

Finger-
lings,

yearlings,
and

adults.

300
GOO
300
200
300
300
300

1,500

100
100
GOO
100
100
200
100
100
100
200
100
100
300
200
100

450
100
250
25
25

357

85
85

46
46
46
25
60
46
60
GO
100
150

150
300
150
150
300

600
300
300
600
300
300
600

1,200
5. 200

500
500
500
500
500
600

o 680,000
1.200
310

333
250

2,545,777

a Rescued from overflowed lands and restored to original waters,
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Details of distrihut on offish and eggs, fiscal year 1916—Continued.

CARP.

Disposition.

Finger-
lings,

yearlings,
and

adults.

Disposition.

Finger-
lings,

yearLings,
and

adults.

Hlinois:
Irving, Wilson’s pond
Jacksonville. Countv Home Pond
Meredosia, Hlinois River

,

Iowa:
Bellevue, Mississippi River....

!

1

100

1

2-50

a3, 915, 600

0 77,500
a 10, 100

0 309,845

30

i

40 1

1 '•'l

New Mexico: Carlsbad, Black River
North Carolina: Concord, Coddle Creek .

Virginia: Meadow View. Sisk’s pond

I

Wisconsin: La Crosse, Mississippi River.

Total

100
67
160

o 23,000

North McGregor, Mississippi River '

Minnesota: Homer, Mississippi River ...

Mississippi:
Gloster, Bass Lake

'

Houlka, William’s pond
Vicksburg, Philip Pond !

4,336,832

a Rescued from overflowed lands and restored to original waters.

BUFFALOFISH.

Iowa:
Bellevue, Mississippi River
North McGregor, Mississippi River

Minnesota: Homer, Mississippi River. .

.

Mississippi:
Aberdeen, Bream Lake

a 173,700
1

o 10.600
o 375,080

1

Wisconsin, La Crosse, Mississippi River.

1

04,300

Total b 563,815

45
Moon Lake 45
Smith Lake !

1

45
1

t

a Rescued from overflowed lands and restored to original waters.
b Lost in transit, 45 fingerlings.

SHAD.

I

Disposition. Fry.a Disposition.

Delaware: Delaware City, Delaware
River and Bay

District of Columbia: Highway Bridge,
Potomac River

Georgia: Savannah, Ogeechee River
Maryland:
Accokeek Creek, Potomac River
Broad Creek, Potomac River
Bull Cove, Potomac River
Laurel, Patuxent River
MiU Creek, Chesapeake Bay
Piscataway Creek, Potomac River
Pomonkey Creek, Potomac River
Swan Creek, Chesapeake Bay
Wild Duck, Chesapeake Bay

North Carolina:
Edenton, Albemarle Sound
Chowan River
Edenton Bay '

400.000

350.000
300.000

3.009.000
1,716,600
2,12.5,900

500.000
444.000

11,855,200
8,019,400
3.031.000
1.335.000

7,423,000
200,000
375,000

North Carolina—Continued.
Fayetteville, Cape Fear River
Jacksonville, New River
MaysArille, Whiteoak River

Oregon: Willamette,Willamette River.

.

South Carolina:
Branchville, Edisto River
Jacksonboro, Edisto River
Lockhart, Broad River

Virginia:
Dogue Creek, Potomac River
Fairy Landing, Potomac River
Little Himting Creek, Potomac River.
Oc-coquan Creek, Potomac River

|

Pohick Creek, Potomac River '

Swan Creek, Potomac River
j

Total b

Fry.a

240.000
215.000
240.000

3,316,845

282.000
490.000
270.000

3,934,900
1,607,400
14,342,400
5,612,300

950.000
5,059,600

77,044,545

a In addition 1.097,000 shad eggs were sent to the Massachusetts State Fish Commission at Palmer, Mass.
b Lost in transit, 502,000 fry.

ALEWIFE.

Maryland: Bryans Point, Potomac River

Disposition. Fry.

200,000
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Details of distribution of fish and eggs, fiscal year 1916—Continued.

WHITEFISH.

Disposition.

Michigan:
Antrim City, Lake Michigan . .

.

Atwood Reef, Lake Michigan .

.

Belle Isle Park, Detroit River.

.

Cat Head Reef, Lake Michigan.
Deckerville, Lake Huron
Detour, Lake Huron
Elk Rapid^ Elk Lake
Escanaba, Lake Michigan
Fort Wayne, Detroit River
Harbor Springs, Lake Michigan
Manistique, Late Michigan
Marquette, Lake Superior
Monroe, Lake Erie
Munising, Lake Superior
Naubinway, Lake Michigan
North Point, Lake Huron
Scarecrow Island, Lake Huron

.

Tobens Harbor, Lake Superior.
Whitefish Bay, Lake Superior .

.

Wrights Island, Lake Superior.
Minnesota:
Duluth, Lake Superior
Grand Marais, Lake Superior. .

,

Grand Portage, Lake Superior .

.

Susie Island, Lake Superior—
Two Harbors, Lake Superior. .

.

New York:
Chaumont, Chaumont Bay
Fullers Bay, Lake Ontario

Fry and
eggs.o

000,000
500,000
500,000
000,000
500, 000
000,000
500.000
000,000
000, 000
000,000
000,000
750.000
000,000
750. 000
000, 000
000,000
000,000
800.000
000,000

;
050, 000

65,000
,130,000
,140,000

, 140, 000

,750,000

850,000
,100,000

Disposition.
Fry and
eggs.a

New York—Continued.
Grenadier Island

,
Lake Ontario 3, 700, 000

Lake Pleasant, Pleasant Lake 500,000
1,250 000Plattsburg, Lake Champlain

Long Lake West, Little Tupper Lake.
Point Peninsula, Lake Ontario

*300,000
1,500,000

Port Henry, Lake Champlain 1.250.000
1.2.50.000Rouses Point, Lake Champlain

Three Mile Bay, Three Mile Bay
Youngstown, Lake Ontario

500,000
1,000,000

Ohio:
Catawba Island, Lake Erie
Isle St. George, Lake Erie
Kellys Island, Lake Erie
Marblehead, Lake Erie
Middle Bass, Lake Erie
Port Clinton, Lake Erie
Put in Bav, Lake Erie
State fish commission

Sandusky, Lake Erie
Toledo, Lake Erie

Pennsylvania: Philadelphia, Fairmont
Park aquarium

Wisconsin:
Cornucopia, Lake Superior
Delafield, State fish commission

10,500,000
30,000,000

30.000.

000

20.000.

000
20,000,000
20,000,000
20,000,000
*68,640,000

5.000.

000
10

, 000, 000

*240,000

3.000.

000
*5,000,000

Tntnl / 316,975,000
1*74,180,000

a Eggs are indicated by an asterisk, thus (*); all others are. fry.

LAKE HERRING.

Disposition. Fry. Disposition. Fry.

New York:
Chaumont, Chaumont Bay
Dutch Point, Lake Ontario
Fox Island, Lake Ontario
Fullers Bay, Lake Ontario
rinllon T<;ln.T(d T,n,lre. Ontario

2,300,000
6.500.000
13,000, 000
5,000,000
13,000,000
7.500.000

New York—Continued.
Grimshaw Bav, Lake Ontario
Point Peninsula, Lake Ontario
Three Mile Bay, Tliree Mile Bay
Trout Bay, Lake Ontario

Total

8,000,000
11,600,000
3,000,000
6, 100, 000

Grenadier Island, Lake Ontario 76,000,000

SILVER SALMON.

Disposition.
Fry and
eggs.a

Fingerlings. Disposition.
Fry and
eggs.a

Fingerlings.

California: Hornbrook,
Klamath River

New York: New York,
Aquarium

Oregon:
Applegate, Applegate

Creek

2,169,050

*2,500

488,950

*196,000

Washington—Continued.
Darrington, Hatchery

Creek
Day Creek, Skagit River
Tingley Creek

Duckabush^ Ducka-
bush River

580.000
94.000
12.000

620.000
21,800

264,220
65,000

96, 6.50

2,881,000
506,500

Bonneville, State fish

commission
Rogue River, Elk Creek
Rogue River

Washington:
Baker Lake, Skagit

River

4,994
4,159

Illabott, Illabutt Creek.

.

Quilcene, Big Quilcene
River

277, 164

Little Quilcene River.
Quinault, Quinault

Lake
Sultan, Elwell Creek...
Skykomish River

Total

4,864

Birdsview, Grandy
Grftfik 400,000

1,055,490Skagit River
Brinnon, Wolcotts

Slough 608,000

/ 8,684,334

\ *198,500 1
1,469,507

aEggs are indicated by an asterisk, thus (*); all others are fry.
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DetaiU of distribution offish and eggs, fiscal year 1916—Continued.

CHINOOK SALMON.

Disposition.
Frvand
eggs.o

Fingerlings,
yearlines,
and adults.

Disposition.
Fry and
eggs.o

Fingerlings,
yearlings,
and adults.

Cahfomia:
Baird, McCloud River..
Battle Creek, Battle

435,000 2,029,354

1

Washington—Continued.
Birdsview, Grand y

Creek 270,000
424,795Creek 6, 155, 950

9.750.000

*750,000

*18,872,840

!

563,500

5.523.000
1

*1,000,000 1

336,000
i

1

3,508,870

I

1 Skagit River
Mill Creek, Mill Creek..
San Francisco, State

fish commission
Sisson, State fish Com-

mission

Darrington, Hatchery
Creek

Duckabush, Dosewal-
1 lops River

Duckabush River

70,000

9,000
99,000

Oregon:
Applegate, Applegate

Creek

1

I

1
niabott, niabott Creek,

i Little White Salmon,

1

Little White Sal-

27,950

Clackamas, Clackamas
River

Medford, State fish com-
mission

990,184
! mon River

Quilcene, Big Quilcene
River

Quinault, Quinault
; Lake

18,306,000

5, 130

5,593,974

Rogue River, Elk Creek 1,264,037 29,600 4,810
Rogue River 1,616,000 286,000 Sultan, Elwell Creek . .

.

108,400
Upper Clackamas,

Clackamas River. .

.

Washington:
Big MTiite Salmon. Big

MTiite Salmon River

1,878,400 '

18,845,874

1,016,000

1,086,691

Total /63, 650, 714 1

1*20,622,340

1

16,5^2,655

o Eggs are indicated by an asterisk, thus (*); all others are fry.

BLUEBACK SALMON.

Disposition.
Frv and
eggs.o

Fingerlings. 1

1
Disposition

.

Fry and
e^.a Fingerlings.

Alaska:
Afognak, -khuyon Creek
Letnik Lake

967,000
8,340,000

10.675.000
9,000,000
13.245.000

*3,000,000

1

5,860,440
3.040.000

18,676,000
2.200.000

Washington:
Baker Lake, Skagit

River 1,875,000

22,420
Yes Bay, Hatchery

Creek .

Birdsview, Grandy
^ Lake

Lake McDonald
j

Skagit River 520

2,665,788
Yes River 1 Quinault, Quinault

' Lake 13,840,000Oregon: Bonneville, State
fish commission ....

!

I

1 Total /57, 964, 920
1*3,000,000 1

32,442,748

1

HUMPBACK SALMON.

Alaska:
Afognak, Ahuyon Creek
Letnik Lake

Ketchikan, Ketchikan
Creek

District of Columbia:
Washington, Potomac

River
Maine:
Bangor, Penobscot

River
Calais, St. Croix River.

.

Dennysville, Dennys
River

East Machias, East Ma-
chias River

EUss^orth. Union River
Orland, Orland River.

.

Pembroke, Pennama-
quan River

South Penobscot,
Wrights Pond

Warren, St. George
River

4.707.000
2,029,500

325.000

15,000

320.000
731,710

510, S40

738,935
144,515

2
.
220.000

510,840

420.000

399,384

229,584

! Washington:
Birdsview, Grandy

Creek
Skagit River

Darrington, Bennetts
Slough 2,000,000

278.000

300.000

1, 165,000
757,500

1,328,500

100.000
177, 400

Hatchery Creek
Day Creek, Tingley

Creek
Duckabush, Ducka-

bush River
niabott, niabott Creek.
Quilcene, Big Quilcene

j

River
i Little Quilcene

River
Sultan, ElweU Creek. .

.

Total 19, 179, 124

1.415.000
1
. 100.000

400,000

3, 144,584

Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

DOG SALMON.

Disposition.
Fry and
eggs .a

Fingerlings. Disposition.
Fry and
eggs.«

Fingerlings.

Washington:
Brinnon, Wolcotts

Slough 1,285,000

431,000

11,662,444

Washington—Continued

.

Quilcene, Big Quilcene
River 7,062,500

1,060,000

21, 500, 444

Darrington, Bennetts
Slough

Little Quilcene
River

Duckabush, Ducka-
bush River 1,000,000 Total 1,000,000

STEELHEAD TROUT.

Connecticut: Mystic, Mor-
gan Pond 1,000

MaineT •
Dover,Buttermilk Pond 3,500

1,500
Michigan:
B ergland

,
Cascade Creek 1,000

Calumet,Montreal River 250
Central, Little Gratiot

River 500
Montreal Meadows
Pond 250

Trap River 500
Crystal Falls, Paint

River 1,000
Delaware, Agate River

.

500
Iron River, Ice Lake

—

5,000
Ishpeming, Barnhart

Creek 2,000
Mandan, Seward Creek

.

500
Silver Creek 500

Phoenix, Buffalo River

.

500
Minnesota:
Knife River, MicMac

Lake 1,500
Nigadoo Brook 500
Nippissiquit Lake 1,500
Schauff Lake -1,000

1,500Tettegouche Lake
Peterson, Diamond
Creek 500

St. Paul, State fish com-
mission *250,000

Montana:
Pony, Mason Lake 4,000
Waterloo, Jefferson

Reiver 9,000
New Hampshire:

Bristol, Newfound Lake 10,000
Pike, LakeTarleton. . .

.

3,575
Warren, State fish com-

mission *93,000
New Jersey: Hacketts-

town, State fish
commission *93,000

New York:
Raquette Lake, Kare-
oso Lake *100,000

Riverside, Schroon Lake 15,000
North Dakota: St. John,

State fish commis-
sion *93,000

Oregon:
Applegate, Applegate

Creek 2,091,265
Butte Creek, State fish

commission 500,000
Clackamas, Clackamas

River 109,500
30,000
11,900

Clear Creek
Delf Creek
Eagle Creek 29,200

5.000
1.000

Eby Springs Creek
Lemon Creek

Oregon City, Clear Creek 11,314
Spring Branch 5, 000

Rogue River, Elk Creek 414.977

Oregon—Continued.
Rogue River, North
Fork 71,850

5,000

5,200

5,400

12,000
1,500

500
5.000
3.000

10,000

4.000
4.000
2.000

4,000

Union Creek
South Dakota:
Big Stone City, Big

Stone Lake
Fruitdale, U. S. Recla-

mation reservoir
Vermont:
Conicut, Lake Tarleton

.

Long Pond
Edgewater, Niggerhead

Pond
Ely, Fairlee Lake
Middle Brook

Fair Haven, Sunset
Lake

Greensboro, Caspian
Lake

Hardwick^ichols Pond
Nichols Pond Brook .

.

Orleans, Willoughby
River

Roxbury, State fish

commission *150,000
St. Johnsbmy, Sleepers

River 190
1

1 8,388

800,000

South Chittenden,Chit-
tenden Dam

Washington:
Birdsview, G randy

Creek
Skagit River 147.000

100.000
Brinnon, Dosewallops

River
Duckabush, Duckabush

River 91,000
North Bend, State fish

commission *100,000

10,000
10,000
10,000

North Yakima, Bump-
ing Lake

Naches River
Satus Creek

Pomeroy, Alpowa Creek
Pataha Creek

2,000
4,000

Sultan, Elwell Creek
Tacoma, American

Lake

34,600

10,000
10,000
10,000

Gravelly Lake
Steilacoom Lake

Wisconsin:
Brule, Brule River 1,500

2,000

Donaldson, Black Oak
Lake

Gordon, Eau Claire
River 6,000

5,000
5.000

6.000

*200,000

Rice Lake, Miller Creek

.

Red Cedar River
Solon Springs, Moose

River
Wyoming: Laramie, State

fish commission

Total / 870,600
1*1,079,000 }

3,811,058

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT.

Disposition.
Fry and
eggs.a

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.a

Fingerlings,
yearlings,
and adults.

Alabama:
Birmingham, Moun-

4.000

2.000

Colorado—Continued.
Colorado Springs, Bison

Creek 1,000

2,000

1,000
4,000

Hillsboro, Dobbins’s
pond

Creede, Rio Grande
River

Guntersville, Smith’s
4,000

Cripple Creek, Edward
Frye Pond. . . .

3,000 Gillett Reservoir
Leesburg, Spring Creek. 6,000 Pleasant Valley

Ranch PondArizona: 1,000
2,000Apache, Cave Creek 1,000 Rule Creek Pond

Safford,’ Fry Canyon
Creek

Debeque, Leon Lake. .

.

2, 500
250 Delta, Wier Lake 5.000

. 6,000
2.000

3.000
2.000

Jacobson Canyon Denver, Bear Creek
250 Jefferson Park Ponds

Marijilda Canyon
Creek 500

Divide, Lashbaugh
I/akes

San Simon, Carr’s pond. 250 Frisco, Jay Bird Pond..
Reservoir No. 2." 250 Georgetown, Naylor

CreekSkull Valley, Ferguson
Canyon Creek

5,000
1,250
500

Gunnison, Gunnison
Roberts’s pond River. .

.

*27,000
Wilcox, Boyle Lake 250 Hartsel, South Platte
Winslow, Oak Creek, River 5,000

East Fork 1,000 Hot Springs, Cotton
Creek LakeArkansas: 500

Cave Springs, Loch
Lono 500

Wild Cherry Creek
Lake 1,000

4.000
5.000
5,000
5,000
5,000

Clear Creek, Johnson’s
pond 200

Lake George, Turkey
Creek

Harrisburg, Town Pond
Harrison, Mill Creek

100 Lyons, St. Vrain Creek.
1,960 Marble, Beaver Lake. ..

Hot Springs, Borman’s
pond

Crystal River
500 Yule Creek

Kensett, Dickey’s pond. 950 Mayfield Spur, Burrow
CreekMill Creek, Brown’s 1,000

2,000
1,000
2,000
5,000
1,000

pond 200 Moffat, Middle Creek
Olvey, Britton Pond. .

.

100 Nast, Chapman Lake.
Springdale, Clear Creek.

California:
4,000 Deadman Lake. .

Prospect, Lilie Lake
Colton, Cedar Springs

Pond
Salida, Foos Creek

2,000 Sapinero, Curecanti
CreekMcFarland, McFarland

Reservoirs
3,000

2,000
2,000

South Platte, South
Platte River.Oakland, Smith’s pond.

Point Reyes Station,
Lime Gulch Creek.

.

4,000
Stonington, Arbor Pond
Tabemash, Cabin Creek
Fraser River

500
*25,000 5,000

5.000
2.000

500

Rosamond, Lakeview
Pond 2,000 Victor No. 2 Reservoir

Oakmore Pond 2,000 Walsenburg, Lily Lake.
Union Mills, Club Ponds

Colorado:
4,000 Westcliffe, Venable

Lake 500
Almont, Taylor River,

Lower
Weston, Russell Lake.

.

6,000
3,000 Woodland Park, West

Monument Creek . .

.

Antero, Antero Reser- 2,000
voir r 5.000

6.000
1,000
3.000
2.000
3,000
3,000
3,000
3,000
3,000
1,500

Georgia:
Ayersville, Dicks Creek.South Platte River. .

.

4,000
4,000Aspen, Hallam Lake. .

.

Bremen, Buck Creek
Lower Maroon Lake.

.

Clarkesville, Laprade
CreekWeller Lake 2,000

1,000Boulder, Boulder Creek.
Jim Creek

Soquee Creek
Clevmand, Chestatoe

Left Hand Creek River 5,000
Middle Boulder Creek. CopperhilL Fighting-

town CreekSouth Boulder Creek.. 5.000
6.000Buffalo, Buffalo Creek.

.

Lakemont, Lake Rabun
Lake Cheesman 15,000 Mathis, Cliff Creek 3,000

1,500Wigwam Creek 5,000

500

Temple, Wrens Pond...
Carbondale, Corthell’s

pond
Idaho:
Deary, Lermo’s pond..

.

1,000
Thomas Lake 2,000 Greer, Wells’s pond 1,000

3,750
2,500

2,500
1,250

Cebolla, Cebolla Creek 9,500 Lakeport, Payette Lake
Samuels. Samuels Lake.Gunnison River 9,500

9,500
! 2,850

Gunnison River,
Lower

Shoshone, Silver Creek, I

headwaters
West Elk Creek Willow Creek

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.o

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.o

Fingerlings,
yearlings,
and adults.

Idaho—Continued

.

Spirit Lake, Spirit Lake
Twin Falls, Coulee Pond

7,500

Maryland—Continued

.

Westernport, Stony
Runi, 250 4,000

1^250

2,500

Massachusetts:
Weiser, Crane Heights Forge Village, Forge

Pond 800

Illinois:

Spring Grove, State
fish commission

Waukegan, Scidmore’s

Georgetown, Maple
Pond 800

*50,000 9,750 Great Barrington, Pros-
pect Lake 5,600

500 Lancaster, Cumberry
PondIndiana:

Attica, Spring Brook. ..

La Grange, Graveyard

'1,200

4.000

6.000

Lowell, Long Pond 800
North Littleton, Knopps

Pond 800

Michigan City, Grienke
Run

Spectacle Pond 800

3,000
3,000

South Deerfield, Sav-
age’s pond 1,600

Iowa:
Anamosa,Buffalo Creek,

Westfield, Borden
Brook Lake 2,400

3,000 Westford, Long Sought
For PondCedar Rapids, Appli- 800

*1,000 Michigan:
Buchanan, McCoys

Creek
Postville, Livingood

2,500
2,500

8,000
5.000
8.000

Sampson Creek
Kentucky:
Bowling Green, Brushy

Wagner Creek
Charlevoix, Pine Lake.. 5,000

300 ^ Dexter^ Huron River. .

.

10,000
Jennings Creek 300 > Fennville,Spring Ridge

PondCamp Nelson, Hickman 1,000
25. 000
15.000

Creek 1,000 Gaylord, Sturgeon River
Grayling, Tillula Lake.

.

Highland, Dunham
Lake

Harlan^ Clover Fork 3,000
3,000 1Martin Fork

Poor Fork 3,000 4,000
4,000South Union, Clear MTialen Lake

Fork Creek 400 Montrose, Glen Lake. .

.

Mount Pleasant, Chip-
pewa River

4,000
Clear Creek 6,000

Maryland: 4, 700
Cowenton, Floral Owosso (applicant) *200,000

3,000Springs Lake 100 West Olive, Stone Creek
Wingleton, Pere Mar-

quette River
Cumberland, Rocky

Gap Creek 3,000 10,500
Dorsey, Montevideo

Branch 200
Minnesota:
Harmony, Big Springs

CreekFrostburg, Cassellman
River

500
2,000
1,500
1,500
1,500
1,500

Partridge Creek 500
Piney River Sanden Creek 500
Puzzley Run Willow Creek 1,000
Savage River Lake City, Tuppers

Pond.. ..Youghiogheny River.
Glencoe, Piney Run

2,000
100 Peterson, Camp Haz-

zard CreekHagerstown, City Park
Lake

500
300 Pine Creek 500

Marsh Run 7,000
300

Preston, Big Spring
CreekWillow Lawn Creek.

.

1,000
1,300
1,300
800

.Halethorpe, Gibson’s
pond

Camp Creek
100 Dauschee Creek

Lonaconing, Bear Creek
Black Lick Creek

4,000
4,000
2, 500
4,000

Gribbens Creek
North Branch 1,300

Blue Lick Creek Partridve Creek 1,800
Chaney Run Rice Creek 800
Mud Lick Creek 2,500 Root River, South

Midland, Elk Lick
Creek

Branch 1,300
8001,500 Trout Run Creek

Oakland, Big Bear
Creet, North Fork..

Watson Creek 1,300
3.000
9.000

Willow Creek 1,300
1,000Muddy Creek Rushford, Austin Creek. 1

Principio, Principio
Creek

Bie Snrine Creek 1,000
1,000
1,000
1,000

200 Campbell Creek '

St. James, Long Broth-
ers Pond

Collidge Creek 1

1,000 Daley Creek i

Silver Spring, Sligo
Branch

Diamond Creek ' 1,000
1,000
1,000
1,000
1,000

2,800 Enterprise Creek 1

Towson, Hickory Lot
Brook

Ferguson Creek 1

300 Gribb ens Creek
|

Long Quarter Brook.. 300 Harvey Creek *

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.a

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs .a

Fingerlings,
yearlings,
and adults.

Minnesota—Continued.
Rushford.Hemmingway

Creek 1,000
1,000
2,000
1,000
1,000
1,000
1,000
1,000

Montana—Continued

.

Becket, McDonald
Creek 4.000

3.000
3.000
4.500
7.500
3.000
2.000
2,000
2,000
2,000
3.000
2.000
2,000
2,000
2, 250
2,000
5.000
8.000

Iverson Creek Belgrade, Bull Creek. .

.

Looney Valley Creek

.

Cottonwood Creek
Mead Creek East Gallatin River.

.

Nepstad Creek West Gallatin River.

.

Billings, Elk Lake
Pine Creek (A) Bozeman, Bridger Creek

Cherry CreekPine Creek (B)
Trout Run Creek 1,000

1,000

Dudley Creek
Witse Creek East Rainbow Lake .

.

St. Charles, Ferguson
Creet

Mvstic Lake
500 Pine Creek
500 South Tavlor Creek...
500 Spring Hill Creek

Trout Rim Creek 500 Story Lake
tVhitewater River 500 West Bear Creek

St. Cloud, Little Rock
1

Butte, Delmo Lake
Creek 3,500

1,050
1

French Gulch Creek .

.

Little Watab River...
j

Cardwell, Cold Spring
SwampThree Mile Creek 1,050 2,000

2,000
1,000

Missouri: 1 Craneville
,
Crane Creek

.

Ash Grove, Coppage
Lake

Crystal Spring Pond..
10,000

1

Darby, Beaver Tail

1

CreekBirchtree, Johnny Hol-
low Creek

1,000
1,000
2,000

5,000
' Lake Como

Bourbon, Blue Spring
Branch

Trapper Creek
16,000 Deer Lodge, Little

Blackfoot RiverBunker, Black River, 5.000
2.500
3.000
4.500
3,800

4.500

2.500
1.000
4,000

West Fork 1,000 I

6,700

Dell, Bear Creek
Sinking Creek i Deadman Creek

Crane, Crane Creek 1 700
I

Nicholia Creek
Elk Springs, Elk River. i 1,320

1

Teddy Creek
Fanning, Elm Spring

Lake
i

1,000

Dillon, Rattlesnake
Creek

Goodman, McAntire
Lake i 16,000

1

Floweree, Qu’Appelle
Creek

Greer, Greer Spring
Pond

!
Glangary,Otten’sPond
Grass Range,ElkCreek

;

Hedges, East Coulee
1,000
5.000
1.000
11,000

Jaudon, East Creek
Joplin, Jenkins Creek. .

.

1

Creek 4.000
3.000
1.000
1,000
1,000

1,000

6,250
6,250
6,000
8,000
6,000

Jones Creek ' Hilger, Deer Creek
Kansas City, Tiffany

Pond
j

Moccasin Creek
i 100

j

Hobson, Acly Creek
Lisle, Lisle Lake 3,000

1 225

Nicolson Pond
Mansfield, Colonel Pal-

mer Pond
Springdale Beaver

1 Pond
James River and trib-
utaries

i

16,000
! 16,000

2,000
1,700

;

Kalispell, Big Fork
Creek

Monet, LittleFlatCreek. 1
Flathead Lake

Spring River ' Lost Creek
Neosho, Cedar Creek

1

Stillwater Creek
Hickory Creek 15,750

6,000
120

Wolf Creek
Indian Creek

I
Lewistown, Little Wol-

Spring Creek I verine Pond 1,000
1,000
1,000
2,500
2,500
1,250

tfliite Oak Creek 650 Marshall Lake
Ne\^urg, Little Piney 1 Spring Creek Pond . .

.

3, 750 Libbv. Granite Creek. .

.

Mill Creek 6/5 Leigh Lake
1

Noel, Elk River, tribu- Parmenter Creek i

tarv of 20,000
250

Pipe Creek 2,500
Ridgley, Shoal Creek . .

.

Lodge Gi-ass, Little Big
Horn RiverRoUa, Little Pine Creek. 1,000 000

St. Joseph, State fish
commission *152, 400

Madison Valley, State
fish commission *320,000

Salem, Current River... 16,000
200

Manhattan, Baker
Seneca, Cave Creek 1

'

Creek 1,500
Lost Creek 2,000 Rigley Creek 4, .500

6,000
4,000

Sprin^eld, Mahans
Creek 2,200

8,000
1,000

Martinsdale, Spring
Creek

Vale, Little Blue Creek. Trout Lake
Verona, Spring River..

.

Miles City, Tongue
RiverWayne, Roaring River 2,000

1

9,000
'

• 3,000 ‘

8,000

2,000
4,000

Montana;
Alder, Ruby River

Missoula, Belmont
Creek

Anaconda- Barker Lake Blackfoot River

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.

Montana—Continued.
Missoula, Gold Creek
Johnson Creek
Twin Creek
Union Creek

Monid^ Odell Creek
Red Rock Creek

Norris, Cedar Creek
Lake Irene

Park City, Linger's
pond

Pony, South Willow
Creek

Watt Lake
Red Rock, Sager Creek.
Spring Branch

Rossfork, Crooked Creek
Roy, Ford Creek
Sapinngton, Antelope

Jefferson River
Lake Jefferson

Silver Star, Weingart’s
pond

Somers, Finley Lake
Stevensville, Mill Creek.
NorthBurntForkCreek

Sweet Grass, Price Lake
The X Lake

Troy, Kilbrennan Lake

.

Whitehall, Mayflower
Pond

Nebraska:
Chadron, Beaver Creek.
Bordeaux Creek
Dead Horse Creek
Little Bordeaux Creek
Spring Creek

Crawford, White River.
Nevada:
Deeth, Mountain View

Pond
Golconda, Humboldt

River
New Hampshire:

Bristol, Able Brook
Brayley Brook
Cockermouth River .

.

Fowler River
Hazleton Brook
Pemigewassee River.

.

Smith River
Tilton Brook
Whittermore Brook .

.

Woodman Brook
Canaan, Andrews Brook
Orange Brook

Greenfield, South Brook
Keene, Branch Brook.

.

Lancaster, Little Pond.

.

Nashua, Snow Quarry
Pond

Newbury, Lake Suna-
pee

Pike, Lake Tarleton
Warren. State fish com-

mission
New Jersey:
Hackensack, Coles

.Brook
Hackettstown, State fish

commission
Pennington, Trap Rock

Creek
Red Bank, Boar Bma

Pond

Fry and
eggs.a

1,G00

800
800
800
800
800

1,600
800

500

* 100,000

*50,000

Fingerlings,
yearlings,
and adults.

2,000
1,000
1,000
1,000
3.000
6.000
10,000
16,000

1,000

6,000
6,000
6, 000
3.000
1.000
3.000

1.000
13,500
1,000

3.000
4.000
4.000
3.000
1.000
1,000
1,250

1,000

3.000
4.000
4,000
4,000
2,675
2,400

250

1,000

800
800
800
800
800

800
800

838

200

200

800

Disposition.

:

1

Fry and
eggs.«

New Jersey—Continued.
River Edge, Zabriskies

Brook
Whitings, Cedar Crest

Pond
New Mexico:

Glorietta, Spirit Lake.

.

Las Vegas, Ortiz Lake.

.

Magdalena, San Mateo
Canyon

Santa Fe, Tesuque
River

Taos Junction, Pueblo
Lake

Valdez Pond
New York:
Bayside, Palmetto Lake
Benson Mines, Star Lake
Cambridge, Owl Creek. .

5,000

Cortland, Grout Brook.
Deposit, Oquaga Creek

.

2,000

Sky Lake 4,000
4,000

4,000
4,000

*7,500

4,000

Fulton,Windmill Creek
Great Bend, Black

Creek
Hubbard Creek

New York, Aquarium.

.

Oriskany, Oriskany
Creek

Pawling, School Pond.

.

Phoenicia, Esopus
Creek 4.000

3.000
3,000

Preble, Bennett Hollow
Brook

• Tioughnioga River. .

.

Scarsdale, Franck’s
pond

Sherburne, Swamp
Brook 2,000

Shush an, Battenkill
River

Spring Valley, Freder-
ick’s pond 1,000

Syracuse, Butternut
Creek

Chittenango Creek
Hitchcock Brook
Limestone Creek
Nine Mile Creek
Onondaga Creek

West N yack, Sloan
Pond

Whitney Point, Nanti-
coke Creek 3,000

North Carolina:
Asheville, Bee Tree

Creek
Flat Creek
Rheems Creek and

tributaries
Biltmore, Cane Creek. .

.

Black Mountain, Lang
Branch

Swananoa River, Left
Fork

Swananoa River,
North Fork

Swananoa River,
Sugar Fork

Boonford, Big Crabtree
Creek

Brevard, Kings Creek.

.

Burnsville, Bowline
Creek

Cherryfield, Cherryfield
Creek

yearlings,
and adults.

200

200

2,000
4.000

1.000

3.000

2.000
1,000

200

's’ 666

*i'566

9

’266

100

8.000

3,400
2,800

700

3,400
3,500
3,900

200

3.000
4.000

6.000
5.000

2.000

2,000

4.000

•3,000

7.000
2.000

4.000

2.000

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,

and adults.
Disposition.

Fry and
eggs.a

Fingerlings,
yearlings,
and adults.

North Carolina—Contd.
Doughton, Brush Creek. 4,000

North Carolina—Contd.
Waynesville, Riddle

Cove Creek

-

Brush Creek, Laurel 3,750
2,000
50,000

Tavlor Creek 3, 750
Turner Creek.. 3.000

4.000Meat Camp Creek and AAulletts, Scotts Creek. .

.

1,250
5.000
4.000

North Dakota:
Mott, Schaff’s lake 300

Elk Park, Jones Creek.

.

Ohio:
Flat Roclc, Fall Creek.

.

2,000 Belleville, Gat ton’s
Franklin, feuck Creek.

.

1,000 pond 1,000
CuUasaja River 4,000 Honey Creek 4.000

1.000AVatauga Creek 3,000
900

Wade’s lake
Greensboro, Beech Pond Castalia, Trout Stream.

.

Mansfield, Baker Creek.
Honey Creek. .

..*

5.000
10.000
10,000
2, 000

2,000
Hendersonville, Big

Henry Creek 4,000 Parry T.ake
4,000 Reynolds Run 4.000

10,000
5.000

Little Hungry Creek.

.

4,000 Stverts Creek
Hominy, Stony Fork

Creek
Svutzer Run

3.000

5.000

Taggart Creek 6,000
Hot Springs, Spring

Creek
New Carlisle, Silver

T.ake 2, 500
Spring Creek, Meadow
Fork 3.000

2.000

Raverma, Barrell Rim
Rock Creek

3,000
3,000

Kannapolis, Kannapo- Oregop:
Clackamas, Mill Creek .

.

4,000
Lake Toxaway, Lake

10,000
Gresham, Little Rock

Creek 5,900
Montezuma," Kaintuck Silverton, Abaqua Creek

Butte Creek
5.000
4.000

600

Creek 12,000

MorrisviUe, Lynn’s
pond 3.000

2.000

Pennsylvania:
Altoona, Mill Run

Sorrell’s pond Sandy Run 2,000
3.000
5.000
5,000
5,000

600

Mortimer, Harpers
Creek, Forks of

. Ashcom, Clear Creek. .

.

5.000
3,500
3.000

3,000
3,000
3.000
6.000
2,000
2,000
2,000
2,000
2,000

3.000
9.000

Cove Creek
Murphy, Bell Creek Bedford, Cove Creek
Davis Creek Shovers Run

North AVilkesboro,
Bobs Creek

Bellwood, Bells Gap
Run

Buffalo Creek Logan Springs Run 175
Elk Creek Benton, Coles Creek 1,000
Laytown Creek Fishing Creek 2,600

400Masters Branch Johnson Rim
Pegs Braneh Little Fishing Creek 1,500

1,500
600

Ready Branch West Creek
Vanda Branch

1
Blain, Fowlers Run

AVinkier Creek 1 Sheaffers Rnn 600
Yadkin River, Stony
Fork

i

CedarHoUow, Valley
Creek 6,000

2,000
1,100

Old Fort, Jarretts Creek
Rooring River, Mathis’s

pond

Chester, Ridley Creek.

.

Clear'ield, Alex Branch

.

1,000
1,000
3.000
4.000
4,000
4,000

Alder Run 450
Ronda, Mathis’s pond Bald Hill Rim 950
Rimion, Big Creek Bee Hollow Rim 1,250

1,600HicJceys Fork Creek Big Lick Run
Little Laurel Creek. .

.

B i g Montgomery
CreekSelica, Cathey Creek 1,600

Spruce Pine, Harrison’s
pond

Big Moose Creek 1,600
2,0502,000 Big Trout Run

Thurmond, Big Elkin
Creek, tributary of

Billotts Run 150
2,250
2,000
2,000
4,000

Bird Run 800
Mitehell River Black Thicket Run 800
Royal City Creek Boson Run 1 800

Tryon, Pacolet River Brewer Run ' 800

Tuckerdale, Little
TTnrse Creek

Butler Run 950
1,250 Carnes Run ' 1,600

Tuxedo, Green River 12,000
2,000

Carrs Run ' 800

Rock Creek
i

Cherrv Run ' 800

Warrensville, New
River, North Fork

Chestnut Rnn 800
1,500 Christs Run i

150

Waynesville, Brier
Ridge Creek

Cold Creek 1,900
4,500
4.000
6.000
6,000
6,000

Condriet Run 150
Jonathan Creek Crooked Run 950
T.ove Creek .

.

Debeck Run 800
Mill Creek . Deer Creek 300
Reuben Creek ‘ Deloy Run 150

a Eggs are indicated by an asterisk, thus (*); all others are fry

.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Pennsylvania—Contd

.

Pennsylvania—Contd

.

1 750 Clearfield, Sankev Run.

.

800
'800 Schucker Run 800
800 Selfridge Run 150

950 Shaws Run 800

300 Shope Run 800
Elder Run 800 Silvis Run 150

150 Singletree Run 800

First Hollow Run 150 Smith Run 800
800 Spence Run 300
950 Spring Run 800
800 Spruce Island Run . .

.

300
Graham Run 950 Stone Run 1,600
Graham Hollow Run. 800 Stone Hammer Run.. 800

800 Stone Quarry Run . .

.

800
Griffin Run 800 Stoney Battery Run.

.

800
Gum Swamp Run 800 Stum Lick Run 150
Hamton Run 800 Sulfridge Run 800
Haney Run 800 Sutton Run 800
Harvey Branch 300 Tar Hollow Run 800
Hollow Bend Run 300 Tarkill Run 1,600
Hoobler Spring Run.. 950 Tate Run 800
Horn Shanty Run 300 Thompson Run 800
Hubler Run. 800 Thompson Reed Run 800
Irwin Run 950 Topples Run 300
Jerry Run 800 Upper Buck Run. . .

.

300
800 Wallace Run 800

Judy Run 150 Wahiut Hollow Run. 800
Knepp Run 800 Welder Swamp Run. 800
Koozer Run 150 Wilson Run 800
Krepps Hollow Run.. 800 Witchhazel Run 800
Kurtz Run 800 Wolf Run 800
Kyler Run 150 Woodland Run 950
Laurel Run 1,600 Woods Run 800
Laying Rock Run 800 Yeasie Run 150
Lenders Run 800 Coalport, Barrett Run.. 1,500
Lick Run 450 Bear Run 1,500
Little Deer Creek 300 Kutruff Run 1,500
Little Lick Run 800 Noel Run 1,200
Little Moose Creek . .

.

800 South Witmer Run. .

.

1,800
Little Trout Run 300 Wilson Run 1,800
Lower Buck Run. . .

.

300 Coatesville, Broad Run. 200
Maines Run 300 Two ^.og Run 200
Mignor Run 300 Coudersport,Baker Run 1,200
Millstone Run 800 Bell Run 1,800
Molasses Run 800 Bishop Creek 300
Moravian Run 1,900 Byam Hollow Run. .

.

900
Morgan Run 450 Card Creek 1,800
Moses Run 300 Cherry Springs Branch 1,800
Mosquito Run 800 Cobb Hollow Run 1,800
Norris Branch 300 Crystal Springs Pond. 175
Ogden Run 950 Darien Run 900
Orr Run 800 Dingman Run 175
Ost HanOT Run 800 Dry Run 300
Patchell Run 800 Dwight Run 300
Pine Hollow Run. . .

.

150 Elk Lick Creek 1,800
Pine Swamp Run 800 Elm Flat Run 1,800
Pitch Pine Run 950 Fishing Creek 1,800
Raccoon Run 300 Fishing Creek, East
Rankin Run 150 Branch 1,800
Rattlesnake Run 950 Fisk Hollow Rim 1,800
Red Run 800 Heth Run 1,800
Reeds Run 950 Indian Run 900
Right Branch 800 Judd Run 175
Robert’s Run 950 Lanegar Creek 1,800
Rock Run 800 Lehman Run 175
Rock Hollow Run 950 Lent’s pond 175
Rocky Branch Run... 300 Little Moores Run 1,800
Ross Run 800 Lyman Run 2,700
Rosser Run 800 Matteson Run 900
Sam Reed Run 800 Mill Creek 300
Sandbar Run 800 Moores Run 1,975
Sanborn Run 300 Neefe Run 1,800
Sanders Run 800 Nelson Run 175
Sand Spring Run 800 North Hollow Run. .

.

1,800
3andy Run 1, 100 Feet Run I’soo
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Pennsylvania—Contd.
Coudersport, Pine

900

Pennsylvania—Contd.
Hamburg, P e e r 1 e ss

Pond 100
1,975 Hulls, Big Hollow Rim. 500
3,000 Birch Run 1,000

500Prouty Creek, East Black Stump Run
900 Camp Run 500

Prouty Creek, West Gravel Lick Run 500
1,800
1,975

175

Horton Rim 1,000
1,000
1,000
500

Jamison Rim
Johnson Run

1,800

2, 700

Mud Lick Branch
Sinnemahoning Creek, Sinnemahoning Creek,

East Fork 1,500
300 Stony Lick Run 1,000

1,000900 Vag Hollow Run
1,800 Williams Run 500

175 Huntingdon, Stone
1,800
900

Creek 600

Tannery Hollow Run. Stone Creek, East
175 Branch 600

Trout Run 1,800 1 Hvner, Abes Fork Run. 3,000
175 Irvona, Hockenberry

RunWhite Chopping Run. 1,800
3,000
1,500
1,500

1,800
Jamison City, Big Rim. 400
Blackberry Rim 400
Grassy Hollow Branch
Gwin Branch

400

Cresson, Conemaugh
Creek, North

400
Ted Run 400

3.000
2.000
1,500

Johnstown, Alwine R 100
Pnrry Up.n vpr CrAfiV Baker Run 1,000

100F)pnvpr TTi‘11 Pun Beaverdam Run
Dudley Trough Creek 2, 400 Bens Creek 1,600

Easton, Durham Creek 300 Bens Creek, North
Martirt*? Crpp.k 200 Fork 100

Ehenshurg, Connory
P.nTi 1,800

900

Bens Creek, South
Fork 100

Nnlps Piin Big Mill Creek 1,000

Ev6F6tt Brush Crc6k 4.000
1.000 !

3.000
1.000
1,000
2,000

Blue Hole Run 100

"RnrlrA ftpring T?nn Bobs Creek 100

PoTTA PrAAlr 1 Brush Creek 100

Cnlvprt. Pnn 1 Card Machine Run... 100

T)ppr T.ipV Pith ! Clear Run 100

P.lPnw Pnn Clear Shade Run 1,600

Juniata River, Rays-
fn\\m "Rr?iTipli

Coxes Creek . . . .

.

100

4.000
1,500 1

2,400
1.000
1,000
1,000
1,600

Cub Run 100

OrA^rvn T?nn Dalton Run 1,100

TJnn Deeters Creek 100

Drakes Run 100

Ti^nnill Pnn Elk I/ick Run 100

W^haHpti {ta T? nn Figart Rim 1,600
11 LfV/LlCU. JL>i iv L4.J-L. .

Fo^irfiGld MSfrsh&ll Bun Fishing Rim 100

'T'nm<? Ct-ppIt 2’ 400 Glade Run 100

*P'icViiTicr Pt*AAlr "P'iqTiiuct Henaaries Creek 2,100X loliAUg X lOlIiilg

PtaaV 4,000
1,800

Hills Creek 100

TrTli-ntAn T^nfoVi T?nn Hmckston Run 100

WirA "RapV 'Rnn 1,200 Hoozer Run 100

T5'lA\xri'ncf Qatitiot Pptiaa Johns Mills Run 200xlUWlJLlg opilXlgj
PfaaIt 600 Jones Run 100

TTplIers Pim . .. 100GQiUibs Junctioiij ChsiffoG
'Run 1,000 Laurel Rim (A) 1,600

TT'.llr T?nn 3 000 Laurel Run (B) 100

TnlinQ/Tn T^nn 1,000
1,000

Lamel Run (C) 100

TTnAwlfrm Laurel Hill Run 100

"PllAATllV PrAAlr 3,000 I.ittle Pine Run 100

Thompson Hollow
T? ITH

Mill Creek 100

1,000 Millers Run 100

Gallitzin, Beaverdam ’NTepm frlnfip Pnn . .. 100

2,000 i Picking Run 100

pQTVnic1"AT RlTlAXT Pt*AA1t 600 Piney Rim (A) 100
vxdiuiiotci.

^
X iiicy

G^p Livingston© Run 4,000 Piney Rim (B) 100

Garden Vs-llGy Creek 6*000 Rachel Run 100

Ped Piin 100GillentowUj Blsick M^os*
TiATTriATi PrAAlr 6C0

300

-Roaring Run 100

TTapItIatiH "Rim Salt Lick Run 1,100

Glen Mawr, Muncey
Creek

Shaffer Run 100

2,500 Shannon Run 100
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Details of distribution offish and eggs^ fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Pennsylvania—Contd.
Jamison City, Solomons

Run 1,000

Pennsylvania—Contd

.

Phillipsburg, Ardells
Run 1,200

1,200
1,200

I'OOO Benners Run
Su£:ar Run LOOO Black Bear Run

1,000
1,000
1,000

100

Black Moshannon
Tub Mill Run Creek 2,400

1,200
1,200
1,800

Whites Creek Run California Run
Wildcat Creek Clover Run

Kins of Prussia, Valley
Creek

Forge Run
6,000
4,000

Moravian Run 1,800
1,200
1,200

Kinzers, Bethania Creek
Lancaster, Little Marsh

Run

Morgan Run
Pine Run

2,000 Rock Run 1,200
1,200
1,200
1,200

Lee sport, DeTurk's
pond

Six Mile Run
200 Slate Run ....

7,000
350

Smays Run
Lewdstovni, Lingle Run
New Lancaster Val-

Spruce Run .... 1,200
1,200Sterling Run

350 Tom Tit Run 1,200
600 Phoenixville, Powder

Lloydell, Beaver Run., 1,800

2,400
20,000

Mill Run 1,200
Cbnem’augh River,
South Fork

Picture Rocks, Greggs
Run 600

Lykens, Powells Creek.. Laurel Run 600
Mackeysvllle, Brookside

Riin
Muncey Creek 600

1,000
2, 500

200

Planebrook, Valley
CreekFishing Creek 3,000

300
Mahanoy City, Lake-

side Lake
Pocono Lake, Tobj-

hanna Creek
Meadville, Gravel Run.

Little Sugar Creek. .

.

1,250

1, 250
Tunckhannon Creek 200

Portage, Beaverdam
CreekMeyersdale, Big Pino

Rim
1,000

600 Cedar Creek 1,000
Big Spring Rim. 600 Pottsville, Dieter Creek. 400
Biittuer Run 300 Prompton, Prompton

CreekBnish Creek 600 400
Durst Run 300 Punxsutawney, Little

Sandy Creek,branch
of

Elk Lick Creek . 600
Flaugherty Creek.. 600 1,250
Glade Run 300 Ralston. Basid Creek. . i 300
Kendall Run 300 Miners Run 300
Little Pine Run 300 Rock Run 300
Miller Run . . . 300 Winslow Creek 300
Savage Run ... 300 Reading, MengePs pond. 200
Sechier Run. . . . 300 Reese, Cave Run 1,000

2, 500Snoot Run .

.

300 Ringtnwn, Girard Pond.
Tub Mill Run 600 Roaring Springs, Beaver

CreekWare Run... 300 600
Mill Creek, Saddkrs

Creek .3,000
Rockwood, Laurel Fill

Creek 3,600
2, 000Mill Hall, Fishing Creek 1,500 Rossiter Strait Branch

Mill Lane, Valley Creek 3.000
2. 000

Royersfbrd, Gunpowder
RunMorrisdale, Enigh Run. 3,000

3,000
3.000
6.000
2,000

Little Rim 2,000 Tnhrmnn Run
Moravian Run 3,000 Parldy.s R.nn
North Run 2,000 Pifenn Creek

Mount Union, Black Roval Springs Run. .

.

Log Creek 2,000 Rtnny R.nn 3.000
1,500

250
8.000

Boohers Gap Run 2,000 Sand Patch, Spring Run
Sandy Lake, Plum Lake
Shrewsbury, Deer Creek
Slate Run, I.ittle Slate

Run

Carter Run 4.000
3.000Lower I icking Creek

.

Munster,Winterset Run
Narvon, Little Cones-

300

9,000
300
400

400

toga Creek 2,000
2,000

6,000

Smithfield Victor Run
Shirks Run

' Spring City Rock Run
New Centerville, Valley

Creek
Stillwater,

’

Fishing
i

Creek
Norristown, Meadow

Brook Lake 100
Sunbury, Shipman’s

200
Oil City, Hemlock Run. 1,250

Tryonville, MuddyPorcupine Run 1,250
5,000

600

1,250Oso6ol3i Mills Cosl Run Creek

Paddy Mountain.Penns
Creek

Unionville, Benners
Run 2,000

• 2,000
800

Paoli Road, Valley
Creek

De Witts Run
3,000 Waterville, Otter Run.

.
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Details of distribution offish and eggs, fiscal year 1916—Continued,

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.

[Fingerlings,

I

yearlings,
and adults.

Pennsylvania—Contd

.

Watsontown, White
Deer Creek

Waynesboro, Kaufmans
Run

West Chester, Radley
Run

West Hickory, Berlin
Branch

Bobs Creek
Darling Branch
East Hickory Creek...

,

Frog Run ,

Hazelton Run
Hickory Creek
Piney Run ,

Wharton Bailey Run..
.

Williamsburg, Yellow
Springs Run

Williamsport, Big Bear
Creek

Windber, Beaver Run. . ,

Biscuit Run
,

Bobs Creek
,

Butler Run .

Cane Run :

Little Paint Creek
,

Otter Run
Roaring Fork Rvm. . . .

Sandy Run
Shingle Run

Wrightsville, Crystal
Run Pond

Yotmgdale, McElhattan
Run

South Carolina:
Creston, Lake View

,

Landrum, Smmyside
Pond

Pickens, Cedar Creek ...

Little Laurel Creek. .

.

Mauldin’s pond
Thompson River
Whitewater River

.

River Falls, Devils Foric
Creek

Gap Creek
Walhalla, Whitewater

River
South Dakota:
Bellefomche,Sundquist

Lake
Buffalo Gap, Beaver

Creek
Custer, Doll’s pond
French Creek

Deerfield, Horse Thief
Creek

Elmore, Wildcat Creek.
Englewood, Whitewood

Creek
Fruitdale.Steam’spond -

Hermosa, Battle Creek.

.

Hill City, Horse Creek.

.

Newton Fork Creek.

.

Slate Creek
Spring Creek and
branches

Sunday Gulch Creek . . j

Hot Springs, Beaver
Creek

Iron Creek, Spearfish
Creek

Jordan, Rosedale Lake.

.

Martin, I>ake Creek
Meckling, Wold’s pond .

'

400

400

2,000

1,200
1,600
1,200
1,800
800
800

1,800
1,050
300

300

300
2,000
2,000
2,000
2,000
2,000
2,000
2.000
2,000
2,000
2,000

South Dakota—Contd.
Rapid City, Cotton-

wood Lake
Lockhart Pond
Murphy Pond
Rapid Creek, tribu-

taries of

Rounds Pond
Schamber Pond
Scott Pond

Spearfish Authier’s
pond

Choodies Gulch Creek.
Franklin Creek
Higgins Gulch Creek..
Hitzell’s pond
Lindley Branch
Spring Creek

Sturgiss, Bear Butte
Creek

Whitewood, Peterson
Pond

Smith Pond
Tennessee:
Apison, Miller’s pond..

.

Bristol, Susong Creek..

.

Doe, Doe Creek
Ducktown, Tumbling

Creek
Elkmont, Little River..

Little River, East

2.500
1,000
1.500

2,000
1,500
1,000
1,000

1,000
1,000
400

1,000
1,000
500
500

1,000

1,000
500

2,000
5,000
6,000

10,000
24,500

400

5.000

3.000

1.000
3.000
2.000
1,000
4.000
5.000

2, 250

2, 250

5,000

500

1,000
500

3,600

1,000
500

1,000
500

2,000
2,000
2,000
4,500

19, 000
1,000

4,200

500
525

2,100
1,000

Prong
Pigeon River

Erwin, Higgins Creek...
North Indian Creek. .

.

Toney Run
Forks, Little River,

Middle Prong
Garber, Little Cherokee

Creek
Greenville, Farnsworth

Brook
Johnson City, Green-

brier Creek
Rockland Spring
Pond

Sinking Creek
Knoxville,Little Pigeon

River,West Prong.

.

Mount Pleasant, Cecil
Lake

Oakdale, Brookcroft
Creek

Seviervdlle, Pigeon
River and branches.

Sparta, Officer’s pond .

.

Sunshine, Abrams Creek
T a 1 1 a s s e e, Cheowee

Creek
Unicoi, Birch Log Creek
Indian Creek

Wetmore, Harrison
Creek

Williams Creek
Utah:
Cooperton, Dry Fork

Creek Ponds
Milford, Meadow

Springs Pond
Salt Lake City, Kesler

Farm Pond
Vermont:
Edgewater, Niggerhead

Pond
Marshfield, Winooski

River

15.500
13.000
5, 250
48,650
1,500

10.000

5.000

3.000

10,000

1.000
6,000

6,000

4,000

4.000

16.500
2.000
5.000

4.000
10,000

500

4,000
4,000

250

250

250

4.000

3.000
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
cggs.a

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.«

Fingerlings,
yearlings,
and adults.

Vermont—Continued

.

Washington—Continued.
Randolph, White River, Napavine, Onalaska

6,000 Lake 6,000
Northport, Deep Creek. 2, 000

10,000 Deep Creek Lake 1,000
Nigger Creek 2,000

5 000 Onion Creek 2, 000

5,000 Pepon Lake 1,000
Republic, Fairy Lake.

.

2, 000
Abingdon, Big Spring

1

Sprague, Lake Colville .

.

5
’ 000

Pond 1,000 1 Vancouver, Little
Appomattox, Appomat- Washougal River. .

.

* 100,000
tox River, South Lewis River, East

5 000 Fork 4, 000
'300 Washougal River 3,000

Buchanan, Beaverdam Wilbur, Lake McGinnis 2,500
Run 300 West Virginia:

Bvllesby, Brushy Creek 12,600 Albright, Dougherty
300 Creek 3, 500

Muddy Creek 3,.500

Creek, North Beard, Locust Creek 3
’ 400

Branch." 3,000 Bismark, Difficult Creek 8,OOo
Covington, Blue Spring Burdette Creek,

Run 300 Meadow River 1,000
Falling Springs Jenningston, Laurel
Branch 300 Fork Creek 12,000

Roaring Rrm 150 Martinsburg, Baker
Eggleston, Sinking Lake 3,000

"^Creek." 7. 600 Midvale, Long Run 450
Elkton, Naked Creek Mullens, Mullens Pond . 1,000

and tributaries 1,250 Petersburg, Potomac
Faber, Barrett Pond 200 River, South
Bear Branch 2,000 Bralien 10,000

Green Cove, White Top Renick, Droop Pond .

.

400
Creek 70,000 Rowlesburg, Wolf

Hollins, Carvens Creek 3,000
Creek 10,000 Sweet Springs, Sweet

Horse Pen Branch 10, 000 Springs Creek 5,000
Hot Springs, Cowardin Ten Mile, Snyder’s pond 200

Rim 300 Terra Alta, Browning’s
Hunters, Snake Den pond 2,000

Creek 10,000 Joes Run, tributary of 1,000
Limeton, G o o n e y White Oak Run 4,500

Creek 600 Wisconsin:
Luray, Chrisman Hol- Antigo, Kennedy Creek

.

700
low Creek 500 Spring Creek 700

Hudson Creek 1,000 Thompson Lake 350
Yagar Pond 500 Arcadia, Beaver Creek.

.

350
Maggie, Johns Creek, Elk Creek, North

Mountain Branch .. 300 Branch 350
Mechums River, Moor- Elk Creek, South

man River 5,000 Branch 350
Monterey, South Strait Glencoe Creek, North

Creek 5,200 Branch 350
Pembroke, Little Glencoe Creek, West

Stony Creek 600 Branch 350
Penn Laird, Mill Creek

.

4,000 Irish Valley Creek 350
Ripplemead, Big Stony Lewis Valley Creek. .

.

350
Creek 450 North Creek 350

Roanoke, Tinker Creek

.

2,000 Tamarack Creek . ... 350
Rural Retreat, Cripple Ashland, Fish Creek 3,000

Creek 2,500 Onion River 2, 000
Shenandoah, Naked Sioux River 2,000

Creek 1,000 Siskowit River

.

2,000
Washington: Athens, Black Creek 1,050
Aberdeen, Delazine Augusta, Browns Creek. 1,000

Creek 2,000 Coon Gut Creek 1,000
East Hoquiam River. 2,000 Thompson Creek 2,000
Johns River 3,000 Barneveld, Bruners
Little North River. .

.

3, 500 Creek 1,000
Stevens Lake 1,000 Macks Trout Creek . .

.

1,000
Wishkah River 3,500 Mickelson Creek . 1 ,00q

Chewelah, Platt’s Moyer Creek 1,000
pond 2,000 Park River 1,000

Colville (applicant) * 101,000 Trainer Creek 1,000
Everett (applicant) *100,000 West Blue Mounds
Naches, Johncox’s pond 3,000 ' Creek 2,000

a Eggs are indicated by an asterisk, thus (*); all others are fry.

63394°—17 3
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Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.

Wisconsin—Continued.
Black River Falls,

470

Wisconsin—Continued.
Mosinee, Four Mile

Creek
Blue Mounds, Boley

Creek
Hog Creek

1,000
1,000
1,000

Oconomowoc, Battle
Creek

McKinley Creek Robinson Creek
Rusti Cr^k 1,000 Waterville Creek

1,000 Ontonagon, Union
RiverCable," Namakagon

2,000 Otis, Berry Creek
Colfax, Eighteen Mile

Creek
Dimfield Creek

500 Garrison Creek
500 Hays Creek
500 Kane Creek

Dodgeville, Johnstown
Creek

Kelly Creek
2,000
1,000

Park Falls, Horseshoe
Smiths Pond Creek

Dousman, Scuppemong
Creek

Scott Creek
1,000 Parrish^ Pine Creek

Eau Claire, Big Rock
Creek

Prairie River
1,000
1,000
1,000
1,000
1 000

Silver Creek
Coon Creek Phelps, Alvoy River. .

.

Hay Meadows Creek..
Michel Creek Pound, North Beaver

Creek
Elmwood, Big Missouri

Creek
South Beaver Creek. .

.

700 Rhinelander, Goodegast
CreekGalena, Hinz Creek 2,000

Glen Flora, Main Creek,
North Fork

Hardells Creek
700 Jenne Weber Creek

Hawkins, Burgess Creek
McDermitt Creek.

2,000
2,000
2,000

Lake Creek
Noisy Creek

Main Creek Pine Creek
Meadow Creek 2,000

2,000
Prairie River

Pine Creek Skunk Creek
na5”«’ard, Namakagon

River 2,000
350

Rice Lake, Big Bear
Creek

Hudson, Greenes Creek. Cobb Creek
Jefferson Creek 700 Hickey Creek
Willow River, tribu- Menominee River. . .

.

tary of 350 Red Cedar River
Hurley, Fifield Creek. .

.

1,000
2,000
1,000

Yellow River
Go Go Gashim River. Richland Center, Ash
Younger Creek Creek

La Cross, Adams Valley
Creek

Big Willow Creek. . .

.

2,000
2,000
2,000

i 3,000
2,000

Big Willow Creek,
Mickle BranchBeaver Creek

Bostwick Valley Creek
Dutch Creek

Byrds Creek
Sawyer Creek

Flemings Creek Sauk City, D e n z e r
CreekHalfway Creek 3.000

2.000
4,400
2,000

Lewis Valley Creek Honey Creek
Mormon Cooley Creek
Sand Creek

Honey Creek, tribu-
tary of

Sand Lake Cooley
Creek

Otter Creek
2,000
2,000

Sugar Grove Creek . .

.

Timber Cooley Creek.
Ladysmith, Little

Weirgor Creek

White Mound Creek.

.

Saxon, Potatoe River. .

.

3,000

500

Vaughn Creek
Manitowoc, Manitow’oc

River
Sheboygan, Spring
Farm Creek

Michicott River 500 Sparta, Bailey Creek .

.

West Twin River 500 Beaver Creek
Merrillan, Arnold Creek. 230 Big Creek

Cisira Creek 230 Brackett Creek
Downy Creek 230 Clear Creek
Farka Creek 230 La Crosse River. . .

.

Halls Creek 230 La Crosse River,
Halls Creek, W^est North Fork
Branch 230 La Crosse River,

Hammond Creek. 230 South Fork-- .

Hunters Creek 230 Little Silon Creek
Olsons Creek 230 Prescott Creek
Oakwood Pond 230 Rockwell Creek
Visno Creek 230 Sargent Creek

Millston, Glenns Creek.

.

1,000
2,000

SchlyttPT Creek
W 3Tnine Creek Shattuck Creek



DISTRIBUTION OF FISH AND FISH EGGS, 1916, 35

Details of distribution offish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.
Fry and
eggs.

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.«

Fingerlings,
yearlings,
and adults.

Wisconsin—Continued.
Sparta, Sias Creek 1,000

Wisconsin—Continued

.

Wausau, Big Trap Creek
Plover River

1,000
1,000

500
1,000
2,000

*Silori Creek 2, 000
1,000Silver Creek Wautoma, Alder Creek

.

Smith Creek 1,000
1,800

Birch Creek
Soper Creek Weirgor, Weirgor River

Wheeler, Big Beaver
Creek

Sparta Creek 1,000
Swamp Creek 1,000 700

350
2, 000
2,000

Walworth Creek Eooo
'

1,000
1

Moe Creek
West Creek Wilton. Cook Creek

Tomahawk, Avery Moores Creek
Creek “

.

2,000
2,000
1,000

Wyoming:
Aladdin, Pearson’s pond
Beulah, Williams’s pond
Wilson Pond

Bearskin Creek 500
800
500

1,000
2,000
3,000

Champine Creek
Little Somo River 2,000
Noisy Creek 2,000

2,000
Dubois, Lava Creek

Spirit River Sheridan Creek
Spirit River, North
Branch

Warm Spring Creek .

.

2,000
2,000
1,000

Encampment, Encamp-
ment RiverSpring Creek 400

22, 500
2,000
1,000

Trout Creek. Evanston, Bear River.

.

Trempealeau, Fox
Creek

Lander, Beaver Creek.

.

3,000
3,000
3,000
3,000

Nipper Lake ....
Holcomb Cooley Creek
Pine Creek

Popo Agie River,
North Fork 2,000

1,500Tamarack Creek Lusk, Rawhide Creek.

.

Upson, Erickson Creek. 1,000 Sheridan, Owl Creek,
upper forks ofPotatoe River, North

Branch
*106,000

3,000 Story, State fish com-
missionWarrens, First Creek . .

.

*100,000

*50,000

Waukesha, Wrights
Creek, tributary of.

.

3.000
j

1.000 i

Portugal: Ivisbon, Govern-
ment of I’ortugal . . . t

Waupaca, Chain of
Lakes 5.000

1.000

Total b ; 243,800
1*1,489,900 }

2,831,747Wausau, Big Sandy
Creek

i

a Eggs are indicated by an asterisk, thus (*); all others are fry. b Lost in transit, 25,140 fmgerlings.

ATLANTIC SALMON.

Disposition. Fry.

Maine: East Orland, Penobscot River, East Branch 1,709, 815

LANDLOCKED SALMON.

Disposition.
Fry and
eggs .a

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs.a

Fingerlings,
yearlings,
and adults.

Maine:
Abbott Village, Sebec

Lake 8,000
3.000
4.000

2.000
8,000

*200,000

Maine—Continued.
Farmington, Vamum
Pond 1,350

15,000
52,730

Bath,Wattuh Lake m Grand Lake Stream,
Dobsis Lake 14,168

105,000
15.000

5.000
6.000
16.000
8,000
8,000
6,000
10,000

*100,000

Bingham, Rowe Pond.

.

Blanchard, Little
Bunker Pond

Grand Lake
Green Lake, Green Lake
Harrington, Schoodic

Lake
Bucksport,ToddyPond.
Caribou, State fish com-

mission. Houlton, Drew Lake

—

Jackman, Lake Wood. .

.

Kiiifto Moose River
Dedham, Manns Brook.
Dexter, Lake Wassoo-

keag

15,000

8,000

6,000

11,000

Moosehead Lake
Enfield, Cold Stream

Lake
Roach R iver

Nicolin, Nicolin Lake . .

.

North Windham, State
fish commission

Farmington, Clear
Water Lake 1,350

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

LANDLOCKED SALMON—Continued.

Disposition.
Fry and
eggs.a

Fingerlings,
yearlings,
and adults.

Disposition.
Fry and
eggs, a

Fingerlings,
yearlings,
and adults.

Maine—Continued.
Onawa, Midday Pond.

.

Otis, Green Lake
2,000

New Jersey:
Hacketstown, State

25,000

6,000
5,000

11,540 fish commission *10,000

*10,000
Patten, Lower Shin

Pond
New York:
Arden, Forest Lake

Princeton, Farrow Lake. Lake George, Lake
GeorgeRockland ' Chickawakee

Lake
600

4,000 Long Lake West, Doc-
tors PondSeal Harbor, Jordan *5,000

1,000
1,000

Pond 5,000 East Charley Pond. .,

.

Little OtterPondSouth Paris, Abbott
Pond 4,000 Lily Pad Pond 1,000

Hall Pond 4^000 Otter Pond *5,000
*1,000
1,000

Virgmia Lake 16 New York, Aquarium.

.

Port Jervis, Bauer LakeWaterville, Britton
Lake 6,000 Big Pond 1,000

Wescott, Little Ossipee
Lake

Choonzie Lake 400
8,000 Raquette Lake, Lake

KoraWest Paris, Concord *5,030
Pond 4,000 Syracuse, Skaneateles

1 LakeMassachusetts: 2,000
Falmouth, Fresh Pond. 3,000

3,000
3,000

Thurman, State fish

Jenkins Pond ’. .

.

commission *25,000
Mares Pond North Carolina: Lake Tox-

Stni River, Brookfield away, Fairfield Lake
Vermont;

4,800
Lake 1,000

Hell Pond 1,000 Greensboro, Caspian
LakeWest Barnstable, Micha 701

Lake 1,000 Hardwick,NicholsPond
Istod Pond, Seymore

Lake

390
Michigan: Sault Ste.

Marie, State fish 700
commission *25,000 Middlebury, Lake Dun-

moreMinnesota: St. Paul, State
fish commission

800
*25,000 Norton Mills, Little

New Hampshire:
Bartlett, Sawyer Pond.

.

Bristol, Newfotmd Lake

Averill Lake 700
3.000
6.000

Big Averill Lake 700
Orleans, Long Pond 800

Canaan, Tewksbury
Pond 3,000

Roxbury, State fish

commission *50,000
Lebanon, Crystal Lake.
Nashua, NashuaR iver .

.

Potter Place, Pleasant
Lake

3.000
4.000 rp^fol h / 357,968

1
105,777

2,000

X Ulal
1 *486,000

Warren, State fish com-
mission *25,000

a Eggs indicated by an asterisk, thus (*); all others are fry. & Lost in transit, 10,000 fry.

SCOTCH SEA TROUT.

Disposition. Adults.

Maine; East Orland, Alamoosook Lake 509
1
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BLACKSPOTTED TROUT.

Disposition.
Fry and
eggs.o

Finger-
lings.

Disposition.
Fry and
eggs.a

Finger-
lings.

Colorado:
-

Colorado—Continued.
Alamosa, Miners Creek

.

10,000 Idaho Springs, Fall
Rio Grande River 14'000 River 10,000

Lake Edith 15, 000
24,000 Insmont, South Platte
14,000 River 10, 000

Roaring Fork River, Ivanlioe, Ivanhoe Creek. 4, 500
30,000 Lyle Creek 4,500
14; 000 Leadville, Big Union

Creek..

.

10,000
4,500 Empire Creek 10, 000

Frying Pan River 9, 000
14,000 Los Pinos, Webs Lake.. 10, 000

Bryn Mawr, South Mar])le, Beaver Ponds.. 10, 000
10, 000 Carbonate Creek 10, 000

Buena Vista, Harvard Crystal River, head-
14,000 waters 24,000

North Cottonwood Moffat, California
Creek 20,000 Gulch Creek 10,000

South Cottonwood Saguache Park Lake.. 4,000
20,000 Saguache River... 4,000

Buffalo, Buffalo Creek.

.

10, 000 Sheep Creek . . .

.

10, 000
40, 000 Nast, Chapman Lake 16, 000
48,000 Frying Pfl.Ti Rivor.. 20,500

North Boulder Creek, Frying Pan River,
20,000 South Fork 4,500

Cebolla, East Elk Creek. 20, 000 Pagosa Springs, Big
Cliff, Deer Creek 20,000 Navajo River 20, 000

10,000 Little Navajo River .

.

14,000
Creede, Rio Grande Piedra River, East

River 30, 000 Fork 14,000
Delta, Bear Creek 10,000 San Juan River, East
Happy Hollow Creek

.

4,000 Fork 14,000
Denver, State fish com- Turkey Creek 14, 000

missioTi. *160,000 Weminuche Creek
Dillon, Boulder Creek 14,000 and tributaries 52, 000
Rock Creek. .

.

14,000 Williams Creek.. 20,000
Upper Cataract Lake. 10,000 Pando, Eagle River 30, 000

Durango, Canyon Creek. 9,500 Parshall Williams
Florida River 19, 000 Creek, South Fork.. 14,000
Junction Creek 19,000 Williams Fork River.

’’

20,000
La Plata River... 19,000 Pine Grove, Pine Creek. 10,000
Lightner Creek 19,000 Rollinsville, Middle
Mancos River, East Boulder Lake 24,000
and West Forks 19,000 Rosemont, East Beaver

Mill Creek 9,500 Creek 14,000
Piedra River 19,000 Saderland, Gould Creek. 14,000
Pine River 19, 000 Silverton, Molas Lake.

.

22, 000
Vallecito River . .

.

12, 600 South Mineral Creek.. 8,000
Eldora, Boulder Creek.. 40, 000 Singleton, South Platte
Estabrook, Craig Creek

.

20, 000 River J .

.

10,000
Fairpla^, Pennsylvania

14, 000
Snow Mass, Capitol

Creek 14,000
Rich Creek 10, 000 Sulphur Springs, Corral
Sacramento Cre^k 14, 000 Creek 10, 000
Tumbling Creek. 10,000 Willow Creek 10,000

Florissant, South Platte Thomasville, Engel-
River 20,000 brechts Lakes 120,000

Foxton, South Platte Walden, Kelley Lake... 7, 500

River 10,000 Lake Agnes 7, 500
Fraser, Ranch Creek 10, 000 Trlnhn*
Granby, Fraser River.

.

20,000 En8.vill6,Co6ur d^Al6H0
Grand River, North River, North Fork.

.

10,000
Fork 20,000 PinA PvAPk 2,000

Grand River, South St .Too River 4,’ 000
Fork 4,000 Moiuito-in Hom6 F3,ll

Indian Creek 10, 000 PxApIr 6,000
Strawberry Creek 4,000 Tiime Creek 4,000
Supply Creek... 10,000 ’Rp+ViflTFiTn lion

Grand Junction, East
XVCII/JJ.CU LliXL^ vg IX 1 X V vy

Crpelr 4,000
A nnnCreek 10,000 Salmon, Wakapa Lake.

.

Kannah Creek 20,000
4 ,
UUU

OrJiTTh O-ATlAirQ 20,000 Wallace, Big Creek 2,000
1 dUL V

, Vet ““lA . • •

Gunnison, Gunnison Placer Creek 2,000

50,000 Slate Creek 2, 000

Gypsum, Sweetwater Michigan; Detroit, State
Lake 50,000 fish commission *10,000

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BLACKSPOTTED TROUT—Continued.

Fry and
eggs.®

Finger-
lings.

2,000
2,000
4,000
4,000
2,000
4,000
4,000 i'

4,000 i

4,000
2,000
2,000
2,000

*200,000
2,000
2,000
2,000
4,000

’
1i

2,000
4,000
4,000
2,000
2,000
2,000

6,000

6,000

1

6,000
1 12,500
' 4,000

2,000

!
5,000

I 5,000
*200,000

8,000

10,000
8,000
8,000
10,000
10,000
14,000

9,000

4,000
8,000.

2,000
2,000
8,000
2,000

2,000
10,000

2,000

2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000

Disposition.

Montana:
Anaconda, California
Creek

Cobb Creek
Deep Creek
Dempsey Creek
Dutchman Creek
Fish Trap Creek
Foster Creek
La Marsh Creek
Lost Creek
Mill Creek
Race Track Creek
Seymour Creek
State fish commission

.

Willow Creek
Arlee, Jocko River
Avon, Nevada Creek
Belton, Avalanche

Lake
Bowman Lake
Lake McDonald
Logan Lake
McDermott Lake
Reynolds Lake

Bigtimber, Boulder
Creek, Upper

Boulder Creek, West
Branch

Deer Creek, Lower
Deer Creek, Upper

Blossburg, Dog Creek. .

.

Uncle George Creek...
Bozeman, Asbestos

CrGck
South Dry Creek

Butte (applicant)
Chadboimi, Bangtail

Creek
Clyde Park, Brackett

Creek
Canyon Creek
Cole Creek
Cottonwood Creek
Rock Creek
Shields River

Columbus, Rosebud
River, East and
West Forks

Corwin Springs, Cedar
Creek

Daileys, Daileys Creek.

.

Deer Lodge, Cotton-
wood Creek

Nevill’spond
Dell,Cabin Creek
Dixon, Jocko Creek
E lliston

,
Telegraph

Creek
Emigrant, Simon Creek.
Forest Grove, Flatwil-

low Creek, North
Fork

Flatwillow Creek,
South Fork

McCartney Creek
Porter Creek

Garrison, Rock Creek.

.

Willow Creek
Geyser, Arrow Creek.

.

McCarthy Creek
Gilman, Elk Creek
Ford Creek
Smith Creek
Willow Creek

Disposition.
Fry and
eggs.o

Montana—Continued.
Glacier Park, Altyn

Lake
Gunsight Lake
Upper St. Marys
Lake

Gold Creek, Gold Creek.
Gregory, Casey Creek

Ponds
Heron, Elk Creek
Elk Creek, East Fork.;

Huson, Nine Mile Creek,
i

Iron Mountain, Cedar
Creek !

Deep Creek
;

Diy Creek
Fish Creek
Flat Creek
Fourteen Mile Creek.

.

Johnston Creek
Lost Gulch Creek
Oregon Gulch Creek.

.

Quartz Creek
Thompson Creek
Trout Creek

Josephine, Sixteen Mile
Creek

Leonia, Pine Creek
Libby, Cedar Creek
Fisher River
Quartz Creek

Lima, Big Sheep Creek.
Lewistown, Beaver

Creek
Livingston, Bloom Lake
Cokedale Creek
Elbow Creek
Ferry Creek
Mission Creek
Strickland Creek...
Upper Mission Creek.

.

West Boulder River.
Yellowstone River
Yellowstone River,
Lower

Yellowstone River,
Upper

Lodge Grass, Lodge
Grass Creek

Soap Creek
Logan, Rea Creek
Lombard, Sixteen Mile

Creek
Manhattan, Bull Creek

.

Camp Creek
Spring Creek

Martinsdale, Mill Creek.
Mussellshell River,
North Fork

MusseUshell River,
South Fork

Whitetail Creek
Maudlow, Sixteen Mile

Creek
Miner, Mill Creek,

North Fork
Rock Creek, Upper. .

.

Missoula, Bitter Root
River

Carlton Lake
Lo Lo Creek
Miller Creek
O’Brien Creek
Rattlesnake Creek
Rodgers Creek

Perma, Lee’s lake

Finger-
lings.

2,000
2,000

I

4.000 i.

2.000

2,000
2,000
2,000
4,000

4.000
2.000
4.000
2.000
2,000
4.000
2.000
2,000
2,000
2,000
2,000
6,000

12,000
2,000
2,000
4.000
2.000
8,000

6,000
4,500
4,500
4,500
4,500
6,000
4,500
4,500
4,500
6,000

6,000

6,000

4.000

12,000
12,000
12,000
6.000
8,000

12,000

4.000
8.000

12,000

8,000
8,000

4.000
2.000
4.000
2.000
2,000
4.000
2.000
2,000

16, 500
15,000

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Betails of distribution offish and eggs, fiscal year 1916—Continued.

BLACKSPOTTED TROUT—Continued.

Disposition.
Fry and Finger-
eggs.® lings.

Montana—Continued.
Pony, Mason Lake
Pray, Mill Creek
Mill Creek, South
Fork

Strawberry Creek
Ravalli, Jocko Creek
Red Lodge, Lake Scott.
Rock CreSk
Rocky Fork Creek . .

.

Ringling, Sheep Creek..
Rock Hill, Harrison

Lake
Saltese, St. Regis River.
Sidney, Second Hay

Creek
Springdale, Duek Creek.
Mendenhall Creek
Yellowstone River

Stevensville, Bass Creek
South Burnt Fork
Creek

Sweet Grass, Price Lake
Toston, Dry Creek
To\vnsend, Boulder

Creek
North Creek
Ray Creek

Troy, O’Brien Creek
Twin Bridges, Big Hole

River
Cottonwood Raneh
Creek

Valier, Dupuyer Creek.

.

Lena Lake
Sheep Creek

Whitehall, Cottonwood
Creek

Wilsall, Carroll Creek. .

.

Daisy Dean Creek
Elk Creek, North
Fork

Elk Creek, South
Fork

Flathead Creek
Flathead Creek,South
Fork

Flathead Creek, West
Fork

Little Muddy Creek .

.

Porcupine Creek
Shields River, South
Fork

Smith Creek
New Mexico:
Buckman, Rito de los

Frijoles
Cimarron, Cimarron

River and tribu-
taries

Domingo, Cochiti Canon
Embuda, Pueblo River.
Santa Barbara River.

.

Glorietta, Holy Ghost
Creek

Pecos River
Winsor Creek

Las Vegas, Gallinas
River

Rio Gallinas
Santa Fe, Santa Fe

Creek
Tres Piedras, Rio Val-

lecitos
Ute Parl^ Red River. .

.

Volcano Siding, Rio San
Antonio

2,000
12,500

10,000
12, 500
2,000
6,000
7.500
9.000
4.000

2.000
2,000

4.000
4.500
4.500
7.500
6. 000

4.000
2.000
6,000

8,000
8, 000
8,000
2,000

8,000

10,000
4.000
2. 000
4,000

4.000
6.000
12,000

8, 000

8,000
10,000

8,000

8,000
6,000
8,000

8,000
4,000

15,000

14,280
11,900
19,500
19,500

8,330
15,470
8,330

11,900
8,330

15.000

21.000
11,900

19, 500

Disposition.
Fry and
eggs.®

Finger-
lings.

New York:
New York City, Aqua-
rium *25,000

Oregon:
Bonneville, State fish

commission *200,000
Rogue River, Butte

Creek 5,188
Rogue River, North
Fork 15, 750

South Dakota:
Bellefourche, Smiley’s

pond 1,500
Berne, Pettitt’s pond 3,000

15,000Beulah, Sand Creek
Dark Canyon, Lock-

hart’s pond 5,000

3, 750
30,000

Fairbum, French Creek.
Hill City, Spring Creek.

.

Hot Springs, Beaver
Creek 1,500

3, 000Imlay, Morse Lake
Iron Creek, Spearfish

Creek 47,000
5, 000Merritt, RUev’s pond . .

.

Mystic, Little Rapid
Creek 12,500

10,000Nemo, Jim Creek
South Box Elder
Creek 10,000

South State Bam
Creek 4,000

2, 50!)

10, 000
Pactola, Antlers Lake
Sherman’s pond

Rapid City, Box Elder
Creek 9,000

Box Elder Creek,
Lower 6,000

5, 000
5,000
5,000
5,000
5,000
5,000
1,500

City Springs Creek
Electric Light Pond..
Fair Ground Lake
Holley’s lake
Indian School Lake . .

.

Lime Creek
Minnelusa Creek
Prairie Creek 4.500

15, 000

5,000
1.500

Rapid Creek, Lower.

.

Schambers Creek
Scott’s pond
Spring Creek
Spring Creek, Lower..

9.000
6. 000

Rochford, Klemens
Creek 6,000

Little Rapid Creek,
North Fork 10,000

7,000
12,000

Rapid Creek
Savoy, Spearfish Creek.

.

Silver City, Bogus Jim
Creek 7, 500

10,000
7,500
7, 500

5,000

Jim Creek
Nugget Creek
Victoria Creek

Spearfish, Cress Creek .

.

Deep Creek
Lindley Spring Creek

.

Pattalochi’s pond
Squaw Creek

5,000
2,00q
5. 000
4.000

Washington:
Birdsview, Grandy

Creek 216,310

Burlington, State fish
mmmission *216,000

Colfax, Palouse River,
North and South
Forks 4,000

®Eggs are indicated by an asterisk, thus (*): all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BLACKSPOTTED TROUT—Continued.

Disposition.
Finger-
lings.

ashington—Continued.
Colville, Lake Thomas..
Carrington, Clear Creek.
Merritt, Lake Josephine.
Northportj Big Sheep

2,000
46.000
21.000

2,000

2,000
4,000
4.000

29.000
3.000

*216, 000
15.000
30.000

4.000

North Yakima, Bump-

Rattiesnake Creek

Seattle, Morse Creek
Springhill Pond

Spokane, State fish com-
mission

Tacoma, Clarks Creek. .

.

Prfit.pr Tjakft

Vancouver, McMaster’s
pond

Wyoming:
Beulah, Bonetti Spring

Branch 5.000
12,000

4.000

4.000
2.000
2,000
4.000
3.000
4.000
3.000

9.000

15,000

Crystal Spring Pond.

.

Dayton, Big Goose
Creek, East Fork

—

Big Goose Creek, West
Fork

Bruce Creek
Cedar Creek
Little Goose Creek
Mohawk Creek
Shell Creek
Willett Creek

Encampment, Encamp-
ment River

Encampment River,
North Fork

Disposition.
Fry and
eggs.a

Finger-
lings.

!Wyoming—Continued.
Pinedale, Boulder Creek 7,500

6,666
15,000
6, 667

22. 500
16.500
6,667
16,500
6,667
6, 666

6, 66?

Cross Creek
Divide Lake
Dream Lake

j

Fremont Lake
Green River Lakes . .

.

1

Heart Lake
1

Newfork Lake
Pole Creek Lakes
Timico Lake
Trappers Lake

Sheridan,
^
State fish

commission *200,000
Sundance, South Miller

Creek 6,000
4,000
4,000
4,000

4.000
3.000
3,000
3.000
8.000
8,000
9, 000

Wolf, Bear Creek
Black Canyon Creek .

.

Black Mountain Creek
Little Tongue River,
South Fork

McLaughlin Creek
Red Canyon Creek
Saw Mill Creek
Soldier Creek .

Walker Creek
Wolf Creek

Yellowstone,Clear Creek
Natural Bridge Creek.
Pelican Creek

40. 000
35.000
50.000
50,000Yellowstone River

Total 6 / 1,370,310
1*1,427,000 1

2, 481, 228

a Eggs are indicated by an asterisk, thus (*); all others are fry.
h Lost in transit, 11,000 fry and 15,400 fingerlings.

LOCH LEVEN TROUT.

Disposition.

1

Finger-
lings.

Disposition.
Finger-
lings.

Minnesota: Rochester, Washspring
Creek 700

South Dakota—Continued.
Rough Lock Creek 3,000

South Dakota:
Elmore, Spearfish Creek
Iron Creek, Spearfi.sh Creek

2.400
'

1.400

State Nm-sery Pond '.

Wyoming:
Beulah, Crystal Springs Pond

30.000

5,000
20. 000
10,000

105, 500

Mauri ee
,
Spea.rfish Creek 6,000

15.000
1,000

11.000

Sand Creek
Rapid Citv. Barker Pond . Silver Creek
Savoy, Anderson Pond

Little Spearfish Creek 1 Total
i
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Details of distribution offish and eggs, fiscal year 1916—Coutimied.

LAKE TROUT.

Disposition.

Colorado: Malta, Lower
Twin Lake

Maine:
Otis, Green Lake
Wilton, Wilson Lake...
Winthrop, State fish

commission
Massachusetts:

Lee, GreenWater Pond.
Laurel Lake
Shaw Pond

Shirley, Fort Lake
Michigan:
Beaver Island, Lake

Michigan
Belle Isle, Lake Superior
Big Rock Reef, Lake

Michigan
Charlevoix, Lake Mich-

igan
Crystal Falls, Tobin

Lake
Detour, Lake Hiu’on
Escanaba, Lake Michi-

gan
Fish Island, Lake Su-

perior
Fishermen’s Home,

Lake Superior
Hog Island, Lake Mich-

igan
Houghton, Keweenaw

Bay
Irishman Reef, Lake

Michigan
Iron River, Iron Lake..
Isle Royale, Lake Su-

perior
Lake Ann, Lake Ann...^
Long Point, Lake Su-

perior
Manistique,Lake Mich-

igan
Marquette, Lake Su-

perior
Munising, Lake Supe-

rior

Nile Mile Point, Lake
Michigan

North Point, Lake
Huron

Northville, State fish
commission

Ontonagon, Lake Su-
perior

Rock Harbor, Lake Su-
perior

Sault Ste. Marie, St.
Marys River

Scarecrow Island, Lake
Huron

Tobens Harbor, Lake
Superior

Washington Harbor,
Lake Superior

Whitefish Bay, Lake
Superior

Witbeck, Sun Dog Lake
Wrights Island, Lake

Superior
Minnesota:
Beaver Bay, Lake Su-

perior
Bovey, Trout Lake
Clearbrook, Deep Lake.

Fry and
eggs.a

14,037
20,000

*50,000

12,000

1,833,
000

,

800,

2,825,

1
,
000

,

150,

2
,
000

,

1
,
100

,

075,

025,

075,

000,000

1,300,

150,

1, 250,

475,

800,

1, 105,

*3,000,

025,

240,

200
,

2,335,

900,

1 , 200 ,

2 , 000 ,

480,000

230,000

Finger-
lings,

yearlings,
and

adults.

25,000

1,000
1,000
1,000

10,000

15,000

’

26
,'

66o

20,000

20,000
10,000

Disposition.

Mirmesota—Continued.
Duluth, Lake Superior..
Duluth, Slate fish com-

mission
French River, Lake Su-

perior
Glenwood. State fish

commission
Grace Harbor, Lake Su-

perior
Grand Marais, Lake Su-

perior
Grand Portage, Lake

Superior
Grand Rapids, Poke-

gama Lake
Knife River, Lake Su-

perior
Standard Rock, Lake

Superior
Sucker River, Lake Su-

perior
Susie Island, Lake Su-

perior
Two Harbors, Lake Su-

perior
New Hampshire:

Bristol, Newfound Lake
Colebrook, State fish

commission
Enfield, Mascoma Lake.
I’ike, Lake Tarleton
Warren, State fish com-

mission
New York:
Brewster, Boyds Lake.

.

Calf Island, Lake On-
tario

Charity Shoals, Lake
Ontario

Cold Brook, Ashokan
Lake

Cooperstown, Otsego
Lake

Fox Island, Lake On-
tario

Galloo Island, Lake On-
tario

Grenadier Island, Lake
Ontario

Grimshaw Baj'’, Lake
Ontario

Hopewell Junction,
Sylvan Lake

Long Lake West, Loon
Pond

North Creek, Thir-
teenth Lake

Point Peninsula, Lake
Ontario

Port Henry, Clear Pond.
Crowfoot Pond

Port Jervis, Cahoonzie
Lake

Little Pond
Raquette Lake, Saga-

more Lake
Riverside, Schroon Lake
Stony Island, Lake On-

tario
Trout Hole, Lake On-

tario

White Plains, Rye Lake
Wilson Bay, Lake On-

tario

Fry and
eggs.«

*100, 0(X)

100,000

*100,000

575.000

1,000,000

800.000

000,000

20,000

100,000

600,000

50,000

*50,000

*50,000

350.000

273.000

15.000

13, 500

791.000

540.000

1,577,470

250. 000

8,000

*50,000

10. 000

350.000
15, 000
15.000

8,000
8,000

*50,000
20.000

546.000

546,000

Finger-
lings,

yearlings,
and

adults.

224, 710

r2,000

20, 000

2,000

2,000
1,800

900

1,900

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued,

LAKE TROUT—Continued.

Disposition.
Fry and
eggs.a

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.a

Finger-
lings,

yearUngs,
and

adults.

Pennsylvania: Pleasant
Mount, State fish

commission *100,000

Vermont—Continued.
Roxbury, State fish

commission *201,0r>4

*2,500,000

300,000

South Dakota:
Fruitdale, U. S. Re-

clamation Reservoir 525

Wisconsin:
Bayfield, State fish

commission
Rapid City, Electric

Light Pond 8,000
8,000

Brule River, Lake Su-
perior

Fairground Lake Donaldson, Black Oak
Utah: Murray, State fish

cnmmi.ssion. .

Lake 20,000
4,000*50,000 Phelps, Long Lake

Vermont:
Barnet, Harbeys Pond.

.

3,000
Port Wing, Lake Su-

perior 300,000

*1,000,000
Fair Haven, Sunset

Lake 985
Sheboygan, State fish

commission
Hardwick, Nichols

Pond 2,000
Wyoming:
Laramie, State fish com-

missionOrleans, Willoughby
T .nlfp

*25,000
3,000 4,990

3,000
Pittsford, Lake Dun- /36, 414, 323

1*7,326,054 1
278, 100more

j

Total b

BROOK TROUT

Arizona:
Holbrook, Black River
Chevalon Canyon
Creek

Little Colorado River

California:
Baird, McCloud River

Salt Creek
Monterey, Little Sur

Creek 10,000
San Francisco, La-

Handa Creex, Up-
per

,Truckee (applicant) *5,000

Colorado:
Antero, Antero Lake
South Platte River
South Platte River,
Lower

South Platte River,
Upper

Arkansas Junction,
Frying Pan River
and tributaries

Arrow, Williams Fork
River

Aspen, Castle Creek
Difficult Creek
East Maroon Creek
Grizzly Creek

Austin,Lily Pad Lake
Basalt, Cattle Creek
Kelly’s lake

Biglow, Frying Pan
River, North Fork

Last Chance Creek
Morman Creek

Bilk Creek, Bilk Creek
Black Hawk, Robins

Lake
Blue Bird Siding, Boul-

der Creek
Boulder, Boulder Creek

and tributaries
Middle Boulder Creek

Brandon, Brandon Lake
Buena Vista, State fish

commission

3,000

3,000
3.000

20,000
2.000

10,050

98.000
16.000

2,000

4,000

16,000

1,000
4.000
3.000
3,000
3.000
15,000
20, 250
1.500

4.000
3.000
3.000
15.000

2.000

4.500

24.000
15.000
1,600

1.500

Colorado—Continued.
Buxton, Tomichi River
Carbondale, Thompson

Creek
Cardinal, Lake Neder-

land
Cascade, Cascade Creek
Catamount Creek
MacLeiman’s pond
Cassells, South Platte

River.
Castles, Taylor Creek
Cather Springs, Little

Fountain Creek
Cimarron, Cimarron

Lake
Cimarron River
Shugart Lake
Van Place Lake

Colona, Burro Creek
Colorado Springs, Chey-

enne Creek, South
Fork

Mesa Lakes
Turkey Creek, head-
waters

Crede, Lower Clear
Creek

Miners Creek
Rio Grande River
Shallow Creek
Trout Creek

Crested Bluff, Slate
Creek

Crossons, South Platte
River

Del Norte, Los Pinos
Creek, North Fork

Delta, Clear Water Lake
Deer Creek
Dirty George Creek
Kiser Creek
Leon Lake
Milk Creek
Surface Creek
Tongue Creek
Twin Lakes
Ward Creek
Youngs Creek

4.500

3.000

50.000
8.000
2,000
2,000

8,000
1.500

21.000

2,000
20,000
6,000
6,000
2,000

3.000
12,000

10,000

24,750
1,500

25.500
1,500
1.500

2.500

12,000

20,250
15.000
10.000
15.000
16.000
6.000
10,000
22.500
15.000
6,000

31.000
10.000

a Eggs are indicated by an asterisk, thus (*); all others are fry. b Lost in transit, 2,715 fingerlings.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
cggs.a

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.

Colorado—Continued

.

Denver, Bear Creek. . .. 26,000
1,000
2,000

25.000
16.000
36.000
15.000
15.000
25.000

15.000

Bredwell Pond
Jefferson Park Ponds.
Troutdale Lake

*50, 000

Dotsero, Gypsum Lake.
Eagle, Brush Creek
Edwards, Beaver Creek
Eagle River
Lake Creek

Eldora, Middle Boulder
Creek

Fall Creek, Fall Creek.

.

15,000
1,500Florence, Mile Creek

Florissant, South Platte
River 8,000

3,000
3. 000
2.000
2,000
2,000

5,000

4.500

1.500

Fort Collins, Buckhorn
Creek

Peterson Lake
Porter Creek
Rawah Creek
Stub Creek

Georgetown, Sherwin
Pond

Glacier Lake, Glacier
Lake

Glenwood Springs,
Roaring Fork River

Granby, Grand River.

.

15.000

10.000

2,000
2,000
2,000

2,000
15.000
21.000

6,000

6,000

5.000
15,000

2.000

Grand River, South
Fork

Grand Junction, Kan-
nah Creek, North
Fork

Lobe Creek
West Creek
West Creek, North
Fork

Granite, Sayre Creek. .

.

Twin Lakes
Grant, South Platte

River
Grousemont, South

Platte River
Gunnison, Gunnison

River
Gypsum, Gypsum Creek
Idaho Springs, Chicago

Creek, West Fork.

.

Chris Lake 8,000
Lake Edith 10,600

6,000Sherwin Lake
Slader Lake 4,000

Ivanhoe, Ivanhoe Lake

.

4,000
Lyle Creek 1.500

4.500Lyle Lake
Morman Lake 4,500

Jefferson, Rock Creek. .

.

4,500

14.000
12.000

4,000

24.000
15.000
13, 500
25.000

393,000

Lake City, Lake Fork
River

Lake San Christobol.

.

Lake George, Tarryall
Creek

Leadville, Arkansas
River, Upper

Half Moon Creek
Lake Creek, Lower. .

.

Lower Twin Lake
Musgrove Lakes
Smith Lakes 40,000
Tennessee Creek 16,000

88,000
20,000

Turquoise Lake
Twin Lakes Creek
Twin Peak Pond 2,000

15.000

22.000

Upper Twin Lake
Maddox, South Platte

River

Colorado—Continued.
Mancos, East Mancos

Creek
Marble, Beaver Lake. ..

Crystal River
Lily Lake

Marshall, South Boul-
der Creek

Meredith, Jakeman
Creek

Minturn, Gore Creek. .

.

Piney Creek
Two Elk Creek

Monte Vista, Upper
Conejos River

|

Nast, Chapman Lake...]
Frying Pan River
Frying Pan River,
North Fork

Frying Pan River,

South Fork
Ivanhoe Creek

Norrie, Chapman Creek
Koch’s lake
Sawyer Lake

Northgate, Big Gov-
ernment Creek

Oak Creek, Silver Creek.
Palmer, Monument

Creek, North Fork.

.

Monument Creek,
South Fork

Parshall,Saunders Creek
Placerville, S a 1 1 a d a

Red Cliff, Holy Cross

Lake
Notch Mountain Lake
Turkey Creek

Ridgeway, Dallas Creek
Rifle, Miller Creek
Rollinsville, South

Boulder Creek
Ruedi, Rocky Fork

Creek
Smith Creek

Saderland, Gould Creek.
Salida, Arkansas River

and tributaries
Little River

Sapinero, Gunnison
River

Sargents, Gunnison
River

Tomichi River
Shawnee, South Platte

River
Silver Plume, - Clear

Creek, Middle Fork

.

Sloss, Frying Pan River
South Platte, Turquoise

Lake
Steamboat Springs, Bur-

gess Creek
Mad Creek, North
Fork
Walton Creek Lake . .

.

Walton Creek, North
Fork

Willow Creek
Sunset, Four Mile Creek
Tabernash, Crooked

Creek
Pole Creek
Ranch Creek

a Eggs are indicated l)y an asterisk, thus (*); all others are fry.

Finger-
lings,

yearlings,
and

adults.

15,000
15.000
2(),(K)0

30.000

2,000

5,000
20.000
5.000
10,000

30.000
0,000
10.000

3.000

2.000
5.000
3.000
2.000
4.000

15,000
15.000

3.000

2.000
20,250

10.000

20,000
15,000
15,000
15,000
15,000

15.000

5,000
5.000
10.000

30.000
10.000

2,500

10,000
9.000

6.000

2,000
10,000

70.000

15.000

15,000
15,000

15,000
15.000
6,000

10.000
10,000
14,000
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Frs’ and
eggs, a

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.o

Finger-
lings,

yearlings,
and

adults.

Colorado—Continued. Indiana—Continued.
Thomasville, Engel- Michigan City, Palmer

303,000 Creek 2,000
8,000 Valpariso, Clear Creek. .

.

5,000
Vanadium, Big Bear Iowa: Hesper, Bear Creek. 1,500

15,000 Maine:
Victor, East Beaver Attean, Crocker Pond . .

.

2,000
10,000 Hatchery Brook 300
10,000 Lost Pond 600

WnodTan^ Park. Beaver Moose Pond 600
2,500 Thompson Brook 600

Fly Casting Club Toby Pond 600
2,500 Williams Brook 400
2,500 Auburn, State fish com-
1,500 mission *100,000

Northfield Lake 8,000 Augusta, Lake Cobbos-
20,000 seecontee 725
20,000 Belfast, Great Farm

West Monument Brook 300
10,000 Biddeford, Boothby

Brook 300
Andover, Skungamaug FoxhaU Brook 600

River and tributa- % Hill Brook 300
400 Lord Brook 600

Bolton, Box Brook 200 Ricker Brook 400
Canaan, Sages Ravine Tapley Brook 500

' 2,000 Bigelow, Mount Bige-
Colchester, Eight Mile low Pond 500

River 1,500 Bigelow, Spring Lake 800
East Hartford, Howe West Carry Pond 800

Brook 200 Binghaim Carry Pond.. 50,000
Hubbard Brook 200 Chase Pond 1,000

Granby, North Moun- Echo Pond 1,000
tain Brook 400 Pleasant Pond 500

Salmon Brook 400 Rowe Pond 64,800
Hartford, Oregon Pond. 2,000 Blanchard, Lilly Pond.. 500
Norwich, Broad Brook.

.

3,000 . Little Bunker Pond. .

.

500
Choat 13rook 2,000 Boothbay Harbor, Ad-

Simsbury, McLean^s ams Pond 400
pond 2,000 Boston Ranch, Holeb

South Norwalk, Silver Lake 2,000
Mine River 2,000 Branch Pond, Branch

Waterbruy, Mad River.. 3,000 I
Pond 50,000

Walnut Grove Brook.

.

2,000 Bucksport, Craig Pond.. 1,000
Weekeepeme Creek 3,000 i Rocky Pond 2,000
Woodbury River 3,000 Toddy Pond 2,000

Westchester, Pine Columbia Falls, Pretty
Brook 200 Pond 1,000

Delaware: Danforth, Grand Lake.

.

1,000
Houston, Brown Branch. .300 Danville, Middle Range

Fuller Brook 150 Pond 800
Wilmington, BurrisRun 1,000 Dedham, Manns Brook. 125,000

Georgia: Phillips Lake 50,000
Mountain City, Silver DennysvUle, Hobart

Branch 800 Brook 500
TaUullah Falls, Bad Dexter, HalfMoon Pond 15,000

Creek 3,600 Howard Brook 6,000
Idaho: Moors Pond

|

15,000
Pocatello, Y and all Puffer Pond 15,500

Springs Creek 3,250 Ripley Pond 500
Priest River, Spring WejTnouth Pond 1 15,000

Creek 500 East Orland, Craig Pond.

!

32,410
Rathdrum, Chilco Lake 500 Gully Brook I 8, 400
Salmon, Spring Lake 1,500 Patten Pond i 15,000
Spencer, Indian Springs Rocky Pond .... ! 15,000

Creek 500 Upper Toddy Pond. . .1 15,000
Illinois: WardsweU Brook 8,000
Galena, Harveys Branch. 3,200 Ellis Siding, Cathance
Spring Grove, State fish Lake 600

commission *25,000 300 I EllsworthjBlunts Pond 600
Indiana: Branch Brook 50,000
Connersville, Lambert Lower Patten Pond.

.

500
Brook 2,000 Beech Hill Pond 500

Delphi, Bridge Creek 3,000 ‘ Enfield, Trout Pond i 15,400

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish, and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.o

Finger-
lings,

yearlings,
and

adults.

ilaine—Continued,
Farmington, streams

along Maine Central
20, 000

500Franklin, Guagus Pond
800

Fryeburg, Basin Brook. 8, 000
6,400
6, 400

12, 000
12, 000

Chandler Brook

Elkins Brook
3.500
3,000
1.500

Green Lake, Green Lake
Greenville, Roach River
Harmony, Grant Brook. 10, 000

400Holeb, Fish Pond Brook
Howe Brook, Howe

Brook 30, 000
30. 000
12.000
12, 000
12, 000
12, 000
12, 000
12, 000
6,000

12, 000
12, 000

12, 500
10, 000

300

Jackman, Attean Lake

.

Bassett Pond
Beattie Pond
Benjamin Pond
Berry Pond
Bickford Pond
Big Turner Pond

Bog Pond
Boulder Pond
Campbell Pond
Clearwater Pond
Crocker Pond
Damon Pond 300
Enchanted I^ake 16, 000
Fernold Pond 12, 000

12,000
600

First Toby Pond
Fish Pond
Gander Brook 6,000

12, 000
10, 600

600

Grace Pond
Heald Brook
Heald Pond
Horse Brook 8, 000

12,000
12, 000

300

Horse Shoe Pond
Indian Pond
Jim Mack Pond
Lake Parlin 16,000

12, 000
20,000

12, 000
12, 000
12, 000
12,000
12,000
12,000.
12,000

12, 000
12, 000
31,000

500

Little Berry Pond
Little Big Wood Lake
Little Enchanted
Pond

Little Long Pond
Little Turner Pond...
Little Wood Pond....
Long Pond
Lost Pond
Lowell Pond
Lower Enchanted
Pond

Moores Pond
Moose River
Mud Pond
Newton Pond 12,300

8, 000
300

Parlin Brook
Rache Pond
Rancourt Pond 300
Sandy Brook 6, 500
Second Toby Pond . .

.

12, 000
12, 000
12,000

600

Smith Pond
Snake Pond
Sply Pond
Stony Brook 10, 000

12, 500
12, 000
10, 000

500

Sugar Berth Pond
Third Toby Pond
Three Streams Brook.
Turner Pond
Twin Island Pond 12, 000

Disposition.

Maine—Continued

.

Jackson, Whipple Pond
Wood Brook

Kineo, Carry Brook
Scotean Brook

Kineo Station, Spencer
Pond

Machias, Bog Lake
Northwest Pond, North-

west Pond
Oakland, Messalouskee

Lake
Patten, Davis Pond
Portland, Beaver Brook
Brandy Brook
Frank Brook
Gully Brook
Little River, North
Branch

Nonesuch River
Piscataqua River
Red Brook

Saco, Boothby Brook...
Foxwell Brook
Fresh Water Brook...
Harmon Brook
Hill Brook
Kimball Brook
Meade Brook
Running Brook
Silley Brook
Tapley Brook
Wyman Brook

Schoodic Lake, Schoo-
dic I.ake

Searsport, Swan I.,ake..

Shirley, Ordway Lake..
Skinner, Barrett Pond..
Bog Brook
Deer Pond
Indian Pond
Lowell Pond

Smith Brook, Smith
Brook

South Paris, Abbott
Pond

Concord River
Lake Pennesseewassee
Little Pennessee-
wassee Ivake

Marshall Pond
Shagg Pond
Twenty Mhe Brook...
Washburn Pond

South Penobscot,
Wights Pond

Strong, Trout Lake
Waterville, Britton

Lake
West Ellsworth, Patten

Pond
Westfield, St. John

River, Presque Isle

Fork
West Paris, Little Con-

cord Pond
Maryland:

Arcadia, Piney Run
Baltimore, State fish

commission
Boring, McGills Run. .

.

Clear Spring, Big Spring
Creek

Frederick, Rock Creek..

Fry and
eggs.o

20, 000

75. 000

30.000

*50, 000

Finger-
lings,

yearlings,
and

adults.

12, 000
12, 500

30, fiOO

44. 000

1,500
1

,
200

18. 000

2, 000
'

's’ 666
12, 000
8, 000
8,000

12, 000
20, 000
12, 000
8,000
8,000

12, 000
14.000
8, 000
8,000

12. 000
16,000
8,000
8,000
6,000
8,000

18,000
1,500

40. 000
400
400
200
200
400

15. 000

800
1,000
600

500
800
800

1,375
800

1,300
600

40. 000

500

UOO

‘

2 ,' 666

150
4,000

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.a

Finger-
Lings,

yearlings,
and

adults.

Disposition.
Fry and
e^s.o

Finger-
lings,

yearliigs,
and

adults.

Maryland—Continued

.

Hagerstown, Bear Rim.
Moimtain Rim

100
1

Massachusetts—Contd.
North Adams, Hudson

700
;

Brook 250
Spring Creek 700 McMarana Brook 250
Stakes Run 1,400

4,500

Sherman Brook 125
Lonaconing, Swamp

Run,
Northampton, Cable’s

pond 100
Lutherville, Zynialani

Falls Run *

Rockv Hill Brook 300
1,000 Westfield River,

Mountain Lake Park, North Branch 600
1,500 North Wilbraham, Sil-

Broad Pond Creek 2,000
1,500

ver Street Pond 300
Trout Run Palmer, Burleigh Brook

Lake Goetting
2,000

Norrisville, Island 400
Branch 1,000 Schneider Brook 100

Oakland, Bear Creek,
South Prong

T^out Brook 100
3.000
1.000

1

1,500
1

Pittsfield, Clark Brook.. 200
Edgewood Pond Fairfield Brook 600
Harrington Lake Milton Brook 600
Hoves Rim 3,000 I

1,500

. 1,500
200

Sackett Brook 600
Roaring Creek School House Brook.

.

600
Toliver^Rim Secum Brook 4,000
MTiite Meadow Run.

.

Shaker Brook 200 300
Wilson Creek Lake. .

.

1,000 Town Brook 600
Ruxton, Poe’s pond 1,000 Yokum River 600
Stony Run Station,

Benson Branch 1,000
'

Shelburne Falls, Apple
Valiev Brook 2,000

Westemport, Stony
Run

AverV Brook 250
1,000 i Bare River 250

Massachusetts: Branch Brook 250
East Pepperell, Gulf

Brook
Clark Brook 250

2,000
4,000

Drake Brook 250
Foxboro, Sunset Lake.

.

Graniteville, Morrison
King Brook 250
Long Brook 250

Brook
1

225 Murphv Brook 250
Greenfield, Fiskes Pond
Green River

375 North River 375
375 Saunders Brook 125

Stone Brook 250 Schneck Brook 125

Holvoke, Barros Brook

.

200 Tavlor Brook 250
Crosbv Brook 200 Southbridge, Gibbs

BrookSpruce Comers Brook.
Huntington, Westfield

River, Middle

2,000 200
Hammant Brook 200Waiker Brook 200

Branch 4,000 South River, Poland
Lancaster, Bowers

Brook
Brook 4,000

2,000 200 South River 400
Burke Brook 2,000 200 Stm River, Little Hell
Slate Rock Brook 2,000 Pond 200
Spectacle Pond 4,000 Topsfield, Brook Trail

PondLee, Beartown Brook... 200 800
Beartown Brook, East
Branch

Webster, Potter Brook.

.

3,000
S,000 West Brimfield, Qua-

boag RiverBeartown Brook,West
Branch

300
8,000 Williamsburg, Shaw

BrookClam River 3,500
East Lee Brook 8.000 200 Westfield River,
TTop R rook 8,000 200 branch of 4,500
Muddv Brook i 200 Woods Hole, Holly-
Ppgev Rrook . . . _| 8,000 holm Trout Pond. .

.

500
Powder Mill Brook . . . 1 200 Michigan:
Tyringham Brook

j

Washington Moun-
tain Brook

)

8,000 Alpha, Mastodon Creek. 1,500
Au Sable, Elliott Creek.
Pine River

8,000
25.000
12.000

8,000 200
1Leominster Center.

Wickepickee Brook.
Afonson, Conant Brook

Silver Creek
300

I
Baldwin, Baldwin and

300 Averv Creeks 20,000
New Bedford, Baker-

j

ville Brook
Balsam, iDeer River 3,000

1,000 Baraga, Grand\'ille
Bread and Cheese Creek 2,000

6,000
6,000
3,000
1,500
1,500

Rrook 2,000 Sturgeon River
Destruction Brook 1,<X)0 Basswood, Paint River.
Howland Rrook 1,000 Bessemer, Black River.
Lee Brook. . . 1.000 Citv Pond
Mouse Mill Brook 1.000 Mevers Creek
Shingle Island Brook.

i

2,000
1

' Beulah, Platt River.... 25,000

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.o

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.a

Finger-
lings,

yearlings,
and

adults.

Michigan—Continued. Michigap—Continued

.

Birmingham, River Lovells, Big Creek, East
2, 700 Branch 3,900
3,000 Lucas, Clam River 5,000

Black River, Black Mandan, White Birch
River and tribu- Creek 1,500

12,000 Marenisco, Alder Creek. 1,000
Branch, Weldon Creek.. 20;000 Balsam Creek 1,000
Bruiiswick, Cushman Barrs Creek 2, 000

3,000 Bear Creek . 2, 000
Caspain, Flanigan Beaver Creek 2,000

2, 000 Big Coon Creek. 2,000
2; 000 Bradv Creek 2, 000

Champion, Escanaba Brit Creek 2,000
River, East Branch. 1,500 Browne Creek 2,000

Escanaba River, Brush Creek 1,000
Headwaters 3,000 Cedar Creek 1,000

Charlevoix, Island Douglas Creek 2,000
2, 000 Fisher Creek 2, 000

McGeagh Creek 2 , 000 Forks Creek 1,000
Monro^Creek 2, 000 Fosters Creek 2, 000
Paddock Creek 2 , 000 Fox Creek 2,000
Stovers Creek 2; 000 Hazel Creek 2,000

Crystal Falls, Seven Hoffman Creek 2,000
" Springs Creek 1, 500 Honey Creek 2, 000

Detroit, Meadow Brook. 2 , 700 Honeymoon Creek 1,000
Washtanaw Creek l'200 Jones Creek 1,000

Dryden, Belle River 30, 000 Kimbal Creek 2, 000
East Tawas, Silver Little Coon Creek 2,000

Creek 8,000 Little Spring Creek. .

.

1,000
Farwell, Littlefield McKinney Creek 2, 000

Creek 8, 000 Monroe Creek 2,000
Medcofif Lake 25,000 Nine Mile Creek 2,000
Seven Creeks 5,000 Pigeon Creek 2,000
Tobacco River and Sampson Creek 2,000
branches 45,000 Shammels Creek 2,000

Gaylord, Au Sable Slippery Elm Creek.

.

2, 000
River, North Sutherland Creek 2, 000
Branch 80, 000 Triplett Creek 2,000

Pie'fton River 90,000 13,000 Weasel Creek 1,000
Grayling, Au Sable Willow Creek 2,000

River 3, 900 Marquette, Whetstone
Hale, Smith Creek 8,000 Brook 1,500
Hancock, Johns Creek.. 2,000 Mason, Raether Creek.

.

2,000
Harrietta, Slagel River. 15,000 Matchwood, Mersaw
Herman, Silver Creek 5, 000 Creek 1,500
Hillman, Cold Creek 3,600 Mayville, Hammelton
Thunder Bay, tribu- Creek 2,000
taries of 8, 000 Metropolitan, Sturgeon

Indian River, Little River, West Branch 5,000
Pigeon River 12, 000 Negaunee, Baldwin

Iron Mountain, Merri- Kiln Lake 1,500
man Creek 3,000 Birch Creek 1, 500

Iron River, McColman Nirvana, Marquette
Creek 2, 000 River and branches 20,000

Morrison Creek 2,000 Ontonagon, Bear Creek. 2, 000
Ironwood, Montreal Big Iron Creek 4.000

River 1,500 Cranberry River 4, 000
Ishpeming, Alder Creek. 2, 000 Deer Creek 4,000
Deer Creek 4,000 Duck Creek 5,000
Grcpn Crp.fik 2, 000 Little Iron Creek 4,000
Rokna.bpck Crppk . 2,000 Mineral River 4,000
Whitefish River, Paddy Creek 2, 000
tributary of 2,000 Second Creek 4,000

Kalamazoo, G e y g e r Paynesville, Ontonagon
Creek 8,000 River, Middle Branch 4, 500

Kenton, Jumbo Creek. 1,500 Pellston, Maple River..

.

100,000
Keweenaw Bay, Carp Phoenix, Beaverdam

River 5, 000 Pond 1,000
Lake Liiiden, MacCul- Bruneau River. 3, 500

lonis Creek 4, 000 Garden City Pond 1, 500

Spring Creek 1, 000 Garden City River 5,000
Traverse River 7, 000 Old Cliff Meadow

L’Anse, Carlson Creek.

.

3,000 Pond 1,000

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.a

Finger- !

lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Michigan—Continued

.

Phoenix, One Mile
1,500

ilinnesota—Continued.
Knife River, Knife
River 3.000

2.000
3,000
3,000
3,000
3,000
3.000
4.000
1,0-50

1,050

1,500 Manitou River 1

Randville, Solberg Creek
Rose City, Houghton

2,000 Schauff Lake i

Splitrock River ^

12,000 Sucker River '

Roscommon, Au Sable
River,South Branch

Ross Siding, Jackson

Temperance River
5,000 Two Island Creek

Palmer, Knife River
1,500 Preston, Sugar Creek. .

.

Sagola, Sturgeon River,
East Fork

Trout Creek
8,000 Rochester, Badger

Creek8,000
10,000
10,000

1,050
Brush Creek 1, 050
Bear'Creek 700

3.000
2.000
2,000.

Cascade Creek 1,750
Hannah Oreek Chester Creek 1,050

Dux Creek 700
Tawas City, Pickett Silver Creek 1,050

1.050
2.2.50

1.050

8,000 Trout Creek
Tobins Harbor, Tobins Washspring Creek

8,000
4,000
1,500

Willow Creek
St. Charles, Campbell

branchTurtle, ball Creek 100
Kings Creek 1,500 Carter Creek

j

100
Wellington Tank, Jim- Crow Creek 100

1,500
1,500

Drakes Spring Creek.

.

100
Lemon Creek

.

Hemmingway Creek.. 100
MTiite Cloud, Big Cold

Creek
Holtz Spring Creek. .

.

100
3,000 Logan Branch 100

Wingleton, Bauman
and Cedar Creeks

Pettis Creek 100
20,000 Pine Creek 100

Witbeck
,
Michigan

Creek
Quincy Creek 100

3,000 Troy Creek 100
Wooster, Mint Creek. .

.

2,000 Whitewater River,
Minnesota: Middle Branch 100
Caledonia, Pine Creek.

.

2,000 Whitewater River,
Chisholm, Sturgeon

Branch
South Branch 100

5,000 Simpson, Kinney Creek. 1,050
Clearbrook, Clearbrook Partridge Creek 1,050

Creek 3,000 Two Harbors, Encamp-
ment RiverDuluth, Amity Creek... 2,000

2,000
2,000
3,500
5,000

3.000
4.000black Fox Creek .

.

Gooseberrv River
Eight Mile Creek Silver Creek 4,000
Fisher Creek Waldo, Big Stewart

Rive’*Gooseberry River 5.000
3.000
2.000
2, 000

Knife River 5,000 Clear Creek
Knife River, East Little Pine Creek
Branch 3,500

5,000

Wanless, Spring Lake.

.

Knife River, West
Branch

Winona, East Bums
Valiev Creek 4,500

4,-500

4,500
Lester River 5,000 Gilmore Creek
Lester River, East Pleasant VaUey Creek

West Bums Valley
Creek

Branch 3,000
Miller Creek 4.000

3, .500

3.000

4,500
Silver Creek Montana:
Storer Creek Armstead, Wise River. 450
Sucker River, East Avon, Trout Creek 2,000
Branch 4,000 Baker, Little' Beaver

Sucker River, W^t
Branch

Creek 750
5.000
3,500
2.000

Bearmouth, Harvey
CreekTalmage River 2,000

Tischer Creek Belgrade, Benhardt
CreekHarmony, Gregerson

Creek
2.300
2,000
3.300
2.300
4.300
6,000
3.000
4.000
4.300
3.300
3,300

1,050
1,050

Bull Run
Hoag Creek Cottonwood Creek

Highland, Branards 43
Creek

Cowan Creek
2,000 Dry Creek

Gooseberry River,
branch of

East Gallatin River.

.

4,000 Kennedy Creek
Knife River, Beaver Middle Creek

Creek 2,000
3,000

1 3,000

Pass Creek
Crof« River ! Reese Creek
Gooseberry Creek Ross Creek

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Montana—Continued.
Belgrade, Stony Creek.

.

Storey Creek
Thompson Creek

Belton, Fish Creek
Big Timber, Boulder

River
Deer Creek, Upper. .

.

Sweet Grass Creek

—

2,000

300
2,300

500

1,200
1, 750

1,000

Bozeman, Adkjer Pond.
Baker Creek
Beaver Creek
Bostwick Creek
Brackett Creek
Buck Creek
Buffalo Horn Creek...
Bulin Creek
Cache Creek
Camp Creek
Carlin Creek
Cockrell Creek
Curtiss Creek
Dailey Creek
Deer Creek
East Bear Creek
Fish Creek
Greek Creek
Hecb Creek
Hell Roaring Creek. .

.

Jackel Creek
Kennedy Creek
Lansiug Creek
liOgger Creek
Martin Creek
Meadow Creek
Middle Creek
Moose Creek
Nixon Creek
North Cottonwood
OrGck

North Dry Creek
North Twin Lake
Odell Creek
Olson Creek
Ole Olson Lake
Pasha Creek
Pass Creek
Porcupine Creek
Reese Creek
Rocky Creek
Ross Creek
Sage Creek
Sales Creek
Sales Lake
Sixteen Mile Creek
Smith Creek
Sour Dough Creek
South Cottonwood
Creek

South Meadow Creek.
South Twin Lake
Spanish Creek
Specimen Creek
Squaw Creek
Storey Creek
Stuckey Creek
Swan Creek
Taylor Creek
Thompson Creek
Tice Creek
Trail Creek
West Fork, North
Branch

West Fork, South
Branch

3,000
3, 000
300

3.000
300
300
300

2
,
000
300

•1,000
1.000
1,000
2,000
300
300
300

2,000
300

2, 000
300

2, 000
2,000
2,000
300

2, 000
500
300
300

UOOO

300
300

1,000
1,000
300
300

2,000
300
300
300
300
300
300
300
300
450

2,000
300

300
300
300
300
300
300

3.000
2. 000
300

1,000
2,000
3,000

300

300

300

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Montana—Continued.
Bozeman, West Rain-

bow Lake
Wilson Creek

Browning, Cut Bank
Creek, North Fork..

Cut Bank Creek,
South Fork

Elk Creek
Flatiron Creek
Greasewood Creek
Livermore Creek
Milk River, South
Fork

Willow Creek
Buffalo, Buffalo Creek..
Butte, Delmo Lake
Carbella, Upper Rock

Creek
Cardwell, South Boul-

der River
Chadboum, Willow

Creek
Choteau, Teton River .

.

Columbus, East Rose-
bud River

Stillwater River
Stillwater River,
West Fork

West Rosebud River.
Corwin Springs, Cutlers

Lake
Harriett Lake

Crane, Sixteen Mile
Creek

Dailey’s, Big Creek
Deborgia, Big Creek
Deer Creek
St. Regis River
Savanac Creek
Twelve Mile Creek

Deer Lodge, Little
Blackfoot River

Little Rock Creek
Peterson Creek
Race Track Creek
Tin Cup Creek

Dell, East Creek
Little Sheep Creek
Red Rock Creek
Sage Creek
Simpson Creek

Dillon, Beaverhead
River

Black Tare Creek
Divide, Divide Creek. .

.

Moose Creek
Drummond, Douglass

Creek
Willow Creek, Upper.

Emigrant, Pine Creek .

.

Trail Creek
Florence, Three Mile

Creek
Forest Grove, Hell

Creek
Gardiner, Nez Perce

Creek
Glacier Park, Altyn

Lake
Baring Creek
Cataract Creek
Cut Bank Creek
Grinell Lake
Josephine Lake
Midvale Creek

1.500
300

3.500

3,500
5. 000
3,500
4.000
5.000

4,200
3. 500

500
2.500

7.000

1,750

1,500
1,000

1, 750

1,400

1,750
2, 100

500
500

1,800
1,250
500

1.500
9. 500

500

5. 500

1,000
600
600
600
600

1,750
2,100
2,800
1,400
1,400

5.000
4.50

300
450

1.500
2.000
11,400
11,400

1,200

3,000

1 .5,000

3
,
.500

750
7.50

2.5
,
7.50

3
,
.500

3, 500
500

63394°—17 4
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Details of distribution offish and eggs, fiscal year 1916—Contmued.

BROOK TROUT—Continued.

DisiK)sition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.

a

Finger-
lings,

yearlings,
and

adults.

Montana—Continued.
1

Montana—Continued.
Glacier Park, Red Eagle ' Roundup, FlatwUlow

Creek 1,000 Creek 1,000
Swift Current Creek, Swimming Woman
North Fork 750 Creek 750

Two Medicine Lake .

.

2,000 Willow Creek 750
Two Medicine River.. 1,000 St. Regis, Crystal Lake. 1,250
Two Medicine River,
Dry Fork 1,000

Sappington, Jefferson
River 2, 100

Glen, Wniow Creek 450 Somers, State fish com-
Hamilton, Bitter Root mission *50,000

5,300 Spire Rock, Pipestone
Bitter Root River, Creek 3,750
East Fork 300 Stanford, Surprise Creek 8,000

Bitter Root River, Stevensville, Bass Creek 1,250
West Fork 300 Summit, Summit Lake. 750

Blodgett Creek 300 Twin Bridge, Big Hole
Lost Horse Creek 300 River 3,000

300 Valcour, Five Mile
300 Creek 1,250

Skalkaho Creek 300 Whitehall, White Tail
Sleeping Child Creek.

.

300 Creek 1,050
Homekake, Homestake White Sulphur Springs,

Reservoir 3,000 Birch Creek 1,400
Lewistown. Bear Creek. 4,000 Camas Creek 1,400
Castle Creek 500 Checkerboard Creek .

.

1,400
Cottonwood Creek, MusseUsheU River,
Upper 2,000 North Fork 1,7.50

Marcotte Creek 6,500 Newlan Creek 1,7.50

Meadow Creek 750 Smith River, North
Warm Spring Cr3ek. .

.

500 Fork 1,400
Wolverine Creek 500 Wilsall, Coal Creek 1,000

Libbv, Deep Creek 500 Crandall Creek 1,000
Flower Creek 500 Flathead River 2,000

Lima. Beaverhead Horse Creek 1,500
River 5,000 North Horse Creek 1,500

Livingston, Mortimer Potter Creek 4,000
Creek 4,000 Wolf Creek, Dearborn

Spring Creek 4,000 Creek, South Fork.. 1,250
Summerland Creek 5,000 New Hampshire:

Lodge Grass, Rotten Bartlett, Saco River 5,000
Grass Creek 400 Berlin, Clement Brook.. 6,000

Lombard, Sixteen Mile Jericho Brook 10,000
Creek 1,250 State I/ine Brook 6,000

1Manhattan, Mcl/ellan Success Pond 300
Creek 6,000 Bethlehem Junction,

Ridgley Creek 6,000 Gale River and trib-

Martinsdale, Spring utaries 10,000
Creek 8,000 Bowman, Moose River.. 10,000

Melrose, Canyon Creek. 450 Bretton Woods, Abe-
Miner, Miner Creek 1,250 naki Brook 5,000
Rock Creek, Lower 1,000 Ammonoosuc River.

.

25,000
Missoula, Blackfoot Asquam Brook 4,000

River 2,000 Black Brook 5,000
Monida, Horse Plains Clav Brook 5,000

Creek 450 CUhton Brook 5,000
Trail Creek 450 Cra\^ord Brook 5,000

Norris, Power Lake 3,500 Deception Brook 5,000
Ponv, North Willow Jefferson Brook 5,000

Creek 3,400 Lake Anderson 15,000
Red Lodge, Dupont Lake Carolvn 15,000

T.ake 800 Sebossis Brook 5,000
Lake DeVenny 800 Twin Rivers 20,000
Lake Martin 800 Bristol, Clark Brook 2.000
Rock Creek 1,000 Danforth Brook 2,000
Rnnnybroftk T.ake 600 Dick Brown Brook 2,000

Red Rock, Red Rock Fowler River 2,000
Creek 450 Goose Pond 2,000

Rimini “D ” T.akp, 250 Hemlock Brook 2,000
Ringling Parke’s pond 1,000 Newfound Lake 5,000

Sixteen Mile Creek 1,800 Patten Brook 2,000
Roberts, Clear Creek 800 Ten Mile Brook 3,000
Rossfork, Canvon Creek. 2,500 Broo’^line, W i t h i e

Judith River 1,000 Brook 300

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.o

New Hampshire—Contd.
. Canaan, Blake Brook . .

.

Fairweather Brook . .

.

Haynes Brook
Mascoma River
Orange Pond
Sargent Brook

Cavender, Contoocook
River

Cherry Mountain, Israel

River and tributa-
ries

Claremont, Copeland
Brook

Little Sugar River
Colebrook, State fish

commission
Dover, Jenkins Brook.

.

Enfield, Bicknell Brook
Bog Brook
Lovejoy Brook

Fabyans, Mount Echo
Brook

Fitzwilliam, Boyce
Brook

Kemp Brook
Lawrence Brook
Priest Brook
Scott Brook

Franklin, Call Brook
Gulf Brook
Hill Brook
Putney Brook

Glencliff, Oliverian
Brook

Gorham, Upper Wild
River and tributa-
ries

Grafton, Davis Brook...
Hoyt Brook
Orange Brook
South Grafton Brook

.

Greenfield, Holt Brook

.

Hoovey Brook
Smith Brook

Groveton, Stratford
Pond

Hill, Flanders Brook. .

.

Keene^ White Brook
Laconia, Ellsworth

Pond
Russell Pond
Sunapee Lake

Lebanon, Bliss Brook..
Buffalo Bill Brook
Great Brook
Hibbard Brook
Marshall Hill Brook .

.

Mink Brook
Smith Pond
Stony Brook

Manchester, Bog Brook.
Boman Brook
Cheney Brook
Cold Spring Brook . .

.

Dalton Brook
Darrah Brook
Gould Brook
Hodgdon Brook
Joe English Brook
Leaches Brook
Mead Brook
Patten Brook
Pierce Brook
Pulpit Brook

2,000
2,000
2,000
3.000
2.000
2,000

7,500

2.000
4

;
000

*50,000
2,000

5.000

2.000
2,000
2,000
2,000
3.000
2.000
2,000
2,000
2,000

6, 000

15.000
1,000
4.000
2.000
2,000
2,000
2, 000
2,000

10.000

2,000

3.000
2.000

2,000
2,000

5.000
2.000
3.000
2.000
2,000

2,000
4.000
3.000
2.000

Finger-
lings,

yearlings,
and

adults.

300

200
100
200

200

300
300
600
100
100
200
200
200
200

200
100
300
200
300

200

300
300
100

200

Disposition.
Fry and
eggs.®

Finger-
lings,

yearlings,
and

adults.

New Hampshire—Contd.
Manchester, Reed

Brook
Smith Brook
South Weare Brook.

.

Stark Brook
Sweet Water Brook...
Watts Brook
Whiting Brook
Wiggin Brook
Woodward Brook

5. 000
2. 000
2, 000
2,000
3.000
5.000
3.000

300
200
200
300

Meredith, Bearcamp
River

Nashua, Bartemus
Brook

Naticook Brook
Riverside Farm
Brook

Silver Spring Brook. .

.

Smalls Brook
Newport, Cragin Brook.
Gunnison Brook

North W^oodstock, East-
man Brook

Lost River
Middle Pemigewas-

sett River
Oliverian, Oliverian

Brook
Percy, Christine Lake..
Peterboro, Brookside

Pona
Pike, Lake Katherine. .

.

Portsmouth, Dearborn
Brook

Peverley Brook Pond.
Suncook, Bow Brook...
Deer Brook
Langmaid Brook

Twin Mountain, Zea-
• land River and trib-

utaries
Walpole, Brush Meadow

Brook
Chandler Brook
Great Brook
Heywood Brook
Lower Cold River

Warner, French Brook.
Meadow Brook
Silver Brook
Stevens Brook
Tony Hill Brook

Warren, Batchelder
Brook

Berrys Brook
Hurricane Brook
Patch Brook

West Canaan, Morse
Brook

Westport Independent
Pond

Wilton, Hodgdon Brook
New Jersey;
Bloomfidd, Third River
Englewood, C 1 o s t e r

Brook.
Norwood Brook

Maywood, Saddle River
Mount Arlington,

Raritan River,
South Branch

Oak Ridge, Shelter
Rock Lake

3.000

2. 000
2, 000

'2,'6o6'

’2,'66o'

2, 000

8, 750
12,000

5, 250

4,000

2,000
4,000

3.000
2. 000
2,000

7,500

1,000
2,000

2,000
*

'266

500

’466

200
300

200
300
400
200
400

2,000
2,000
2, 000
2,000
2,000

200
200
300
200

200

1,500

900
1,200
1,500

150

3,000

a Eggs are indicated by an asterisk, thus (*); all others arc fry.
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Details of distribution offish and eggs, fiscal year 1916—Coijtinued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.o

Finger-
lings,

yearlings,
and

adults.

Disposition.
‘ Fry and

eggs.o

Finger-
lings,

yearlings,
and

adults.

New Jersey—Continued.
Red Bank, Boar Bura

New York—Continued.
Fulton, Lewis Creek 6,000

Pond 300 Fulton Chain, Nicks
River Edge, Passaic

River, tributary of.

.

Lake 15,000
600 Grand Gorge, Cole

BrookWhippany, Badgley
Brook

4.000
8.000600 Greenwich, Fly Brook.

.

Hartshorn BrookNew Mexico: 5,000
Bernalillo, Jemes River. 2,500 Halfway, Carpenter

BrookLas Huertos Canon . .

.

12,000

5,000
Cimarron, Cimarron

River 9,000
16,000

Harris^^lle, Big Hill
Pond

Glorietta, Pecos River.

.

Hopewell Junction,
Wortlekill CreekLas Vegas, Gallinas 5,000

2,500
7, 750

Hudson Falls, Spring

1

Brook Pond 2,000
Sante Fe, Nambe River. 8,750 Kasoag, Indian Camp

BrookRito Pacheco 2, 750 5,000
5,000Santa Fe River 18, 750 McConnell Brook

Tesuque River, Upper
New York:

2, 750 Kerhonkson, Methera-

!

konk Creek 4,000
Amsterdam, Union

Mills Creek 6,000
18,000

Kingston, Rondout
Creek 10,000

Apulia, Butternut Creek
Arena, Forest Lake

Lafargeville, Catfish
Creek500 12,000

10,000

57,000

Auburn, Hemlock
5,000

Lake Mahopac, Croton
River

Bath, Pleasant Valley
Creek 10,000

Lake Placid, Lake
Placid

Bayshore, Penataquit
Creek 150

Lanesville, Lanesville
Creek 5,000

Benson Mines, Ellis
Creek 5,000

10,000

Livingston Manor, Wil-
lowemoc Creek 8,000

Little River Long Lake AA'^est, Bett-
ner PondBig Moose, Twitchell

Lake
12,000
6,000750 Cub Pond

Binghamton, Nantikote
Creek

Otter Pond 6,000
6,000 Lyons, Ackerman Brook

Glenmart Brook.

.

4,000

Page Brook... 6,000 4,000

Thomas Brook 8,000 Sodus Creek 5.000

6.000
Buffalo, Brookwood

Pond * 600
Middleburg, Keyser Kill

Creek
Garden Pond 500 Mfilbrook, Little Rest
Middle Pond 500 Brook 2,000

Calcium, West Creek. .

.

Cambridge, Coulter
Brook

8,000 Mount Pleasant, Bea-
verkill Creek 4.000

8.0005,000
5.000
4.000

Sawkill Creek
Crystal T.ake New Scotland, KirkJin
Pommanook Creek . .

.

Carrolton, Nine Mile
Creek .

.

6,000
New York^ Aquarium..
North Ilion, Steeles

*5,000
Creek..

.

4,000
Catskill, Whippoorwill

Creek
Creek 8,000

3,000 North Java, Beaver
Cobleskill, Charlotte- Meadow Creek 2,000

villft Creek.. 6,000
6,000
6,000

Beaver Meadow Creek,
East AVorcester Creek. East Branch 2,000
Vintenton Creek.. Beaver Meadow Creek,
Worcester Creek 5,000 South Branch 2,000

2,000Cold Brook, Bushkill
Creek

Cavanaugh Creek
5,000
10,000
5,000

Dewey Creek and
branchesCortland, Fall Brook 8,000

6,000
2,000

Solon Creek Java Lake
Virgil Spring Creek. .

.

Cuyler, Muller Brook...
Tripoli Creek

6,000
2,000
3.000

4.000

McGivmey Creek
McGivney Creek,
South Branch 2,000

Eden Center, Clear Wa-
ter Pond

South Berg Creek and
branches 12,000

8,000
Ellenville, Rondout

Creek -

.

9.000

4.000
4.000
8.000
2, (MK)

Tonawanda Creek
and branches

Felts Mills, Deer Lick
Creek..

North Lansing, Gulf
tYeek 1,800

Drake Creek Owego, Owego Creek... 400
Felts Mills Creek Patterson, Croton River

Mountain Brook
10,000

Prenehes Creek 300

Leroysville Creek 3,000 Pawling, Swamp River. 6,000

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.a

New York—Continued.
Phoenicia, Woodland

Creek
Pine Bush, Veerkeer-

deerkill Creek
Pleasant Lake, Buck

Pond
Dead Creek
Longfellow Lake

Poland, Buttler Lake...
Port Henry, Courtney

Pond
Niagara Pond.
Sand Pond

Port Jervis, Black
Brook

Kenney Brook
Mongaup Brook
Shinglekill Creek
Steinekill Creek

Poughkeepsie, Fly
Sprout Creek

Preble, Graham Brook.
Steele Brook

Ramapo, Torn Brook...
RhineclitY, Ellerslie

Lake
Richland Junction, Sal-

mon River, North
Branch

Rome, Fish Creek
Mohawk River

St. Regis Falls, Dexter
Brook

East Brook
St. Regis River

Saratoga Springs, Long
Pond

Schenectady, Hunger-
kill Creek

Schenevus, Elk Creek. .

.

Selkirk, Ouerquethan
Creek

Sherburne, Four Cor-
ners Brook

Handsome Brook
Nigger Hollow Brook.
Number Six Brook . .

.

Shawler Brook
Smyrna Brook

Syracuse, Bear Trap
Creek

Carpenter Brook
Conklin Brook
De Montfrede Brook.
Elmwood Brook
Geddes Brook
Judd Brook
Lafayette Creek
Nine Mile Creek
Pebble Hill Brook
Poole Brook
South Hollow Brook.

.

Stony Brook
Swamp Brook

Washingtonville,
Sunnybrook Pond.

.

Watertown, Black
River and tributar-
ies

Mill Creek
Vv’‘est Port, Bouquette

River,South Branch.
Williamstown, Prince

Brook

5.000

6.000

6,000
3.000
8,oro
8.000

6,000
6,000
6,000

4.000
6. 000
10,000
8,000
6,000

3.000
4.000
5.000

10,000
10,000
18,000

3.000
8.000

10,000

5,000

3.000
5.000
3.000
3,000
3.000
4. 000

5.000
12, 000
3.000
12,000
6.000
13.000
6,000
10.000
27,000

4.000
10,000
5.000
12,000

36.000
10.000

8,000

10,000

Finger-
lings,

yearlings,
and

adults.

3,900

4,500

6, 000

300

10,000

10,000

500

600

1,900

Disposition.

North Carolina:
Doughton. Bnish Creek,

Laurel Fork
Elk Creek

Edgemont, Sassafras
Creek

Elkland, Howard
Creek

Fontana, Eagle Creek... .

Granite, Brown’s pond. .

Horse Shoe, Mathies
Creek

Lake Toxaway, Beasley
Creek

Flat Creek
Lakeside Brook
Owens Mill Creek
Parker Creek
Robinson Creek
Slickum Creek
Tennessee Creek
Thompson River
Tuckaseigee River

Montezuma, Wautauga
River, Boons Fork. . .

Mount Sterling, Big
Creek

Murphy, Chambers
Creek

Montgomery Creek . . . .

North Wilkes boro.
Buffalo Creek, Joes
Fork

Dugger Creek
Grady Creek
Laurel Creek
Little Dugger Creek . . .

Mason Branch
Steels Branch

Old Fort, Catawba
j

Pilot Mountain, Flat I

Shoals Creek ^

.

Sapphire, Alley Creek..'.
Wajmesville, Taylor I

Creek '

.

North Dakota: Bowman,
Alkali Creek

Ohio:
Bellefontaine, Rush

Creek
Stony Creek

Mansfield, Cahalls Creek
Urbana, Cedar Creek...

Oregon:
Clackamas, Clackamas

River
Oregon City, Clear

Creek
Milk Creek
Salmon River

Silverton, Silver Creek..
Pennsylvania:
Altoona, Blair Creek. .

.

Bobs Creek
Mill Run
Blacks Run

Austin, Bailey Run
Bark Shanty Run
Big Moores Rim
Birch Run
Cowley Run
Dry Run

i

East Deering Run !

Freeman Run
1

Fry and
eggs.a

Finger-
lings,

yearlings,
and

adults.

5.000
2.000

2,000

2,000
5.000
3,600

2, 400

3,600
4, 800

2. 400

3,600
3, 600
4,800
3,600
4,800
6. 000
4,800

5.000

8.400

2.000
1,500

4,000
4.000
5.000
3. 000
3.000
4.000
4.000

3.000

5.000
3,600

4,200

500

20,000
20,000
6,000

10, 000

1,040

8,689
3.000
10,000
5.000

3.000
3,000
3,000
3.000
2.000
1,000
2,000
2, 000
2,000
1,000
1,000
2,000

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Frv and
eggs.

Finger-
lings,

i

yearlmgs,
j

and
1

adults.
'

Disposition.
Frv and
eggs.

Finger-
lings,

yearlings,
and

adults.

Pennsylvania—Contd.
Aus'tin, Hammersley

2,000
1,000
2,000
2,000
1,000
1,000

Pennsylvania—Contd.
Clearfield, Camppoke

Run 1,000
1,000
1.000
1,000
1,000
1,000
1.000

Chase Run '

Crooked Sewer Run..
Dixon Run

1 Downey Run
j

Dry Hollow Run
2,000 Eberts Run

Beaver Springs, Swift
. Run

j

Fork Run 1.000

2,400
!

Haines Run 1,000
1,000
1,000
1,000

Bedford, Beetles Spring
Run

1 Hampton Run
600 Haney Run

Diberts Run 600
' Horton HoUow Run..

3,000
150 .

Kephart Run 1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000

Keth Dart Run
Blairs Mills, Horse Val- Edine Run

1,000 Lambs Run
Boilirig Springs, Boiling Little Run

150 ! Little Lick Run
150 1 Low Run
150

I

McDonald Run
Lutz Rim"^ 150 : Maines Run

Boswell, Card Mactiine Mease Run
3,000
3,000

Merrits Run
Ogden Run

Quemahoning Creek, Pine Hollow Run
3,000 Pine Swamp Rim

Bradford, Chappie Fork
Creek

Reed Run
1,500
1,500

Sand Rim 1,000
1,000
1,000
1,000
2,000
1,000
2,000
1,000
2,000
1,000

Suaar Run Schop Run
Tuna Creek, East Shaws Run
Branch 1,500 Stone Hammer Run..

Tuna Creek, West Stone^*iIle Run
Branch 1,000

1,.500

1,600
1,600

Stony Battery Run
Willow Creek. Stott Run.

Cassandra, Bens Creek.

.

Tarkill Run.

.

Bobbs Creek Thompson Run
Cedar Hollow, Trout

|
Wiser Run

Creek 1,000 Witch Hazel Run.
'

2,000
2,000
1,000

1,800
4.50

Valley Creek, North ^

Branch
Yearia Creek i

2,000

1,000

Coatsville, Birch Run. .,

Valley Creek, South ;

Branch
!

Cresco, Broadheads
Prpplr

Chambersburg, Birch
|

' BushkiU Creek
|Run 4.200 \fill rmplr 1,200

Carbaugh Run 2,100 .

7 000

Cresson Clearfield
j

Creek, West BranchConococheague Creek,
j

1,500

Fadling Springs Creek.
Falling Springs Creek,
Fast Rraneh

2
’ 800

Curry, Three Spring 1

Run ! 10,500

1,500
2,800

Delta, Motmt Holly
1

Falling Springs Creek,
i

West Branch

Run
3,500
2,800
300

300

; Denver, Little Muddy
1

TTrw^cir* T^nri
,

Creek 300

'Trout Run '

j

DUlsburg, Beavercreek.

1
Downingtown, Broad

! Run

1,800

Cherry Run, Penns
|

Creek 2,900
600Cherry Tree, Boiling

j

Spring Run I

Fox Run
3.000
1,500
3.000
1,500

1 Pine Run 600
Brush Run

1
Easton, BushkiU Creek

.

2,400
400Hazlett Run ' Ebensburg, Cole Run...

Kiln Rtin Covered Bridge Run.. 600
Killens Run ' 1,^ Evans Run 600

Chevney Walhalla Run. 1,000
1,000
600

Hallsten Run .. 200
Cisria Run, BLvler Run.
Cisna Run

1

Highland Lake. 400
McCartney Run 800

Clearfield, .\lbert Run.

.

1.000 McGarr Run 200
.\lder Run 1,000

1.000
Moores Woods Run 600

\mms Run
\

Morris Jones Run... 400
Barnett Run i 1.000

i

1,000
1,000
1.000 I

1.000 1

;

2,000 1

1 1,000 1

Phillips Run 400
Baughman Run

j
Roberts Run 400

Bear Wallow Run L’ppier Chest Creek 600
Birch Run Elbell, Cisna Run 1,600
Bish Run Ehzabethville, Forks
Bowman Run

j

1 Creek 1,000
1,000Bro\\Tis Run 1i :.i

, SmaU Valley Run



55DISTRIBUTION OF FISH AND FISH EGGS, 1016.

Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Pennsylvania—Contd.
Ephrata, Kurtzs Pond.

.

150
lleindanbach Run 150

Fairchance, Cave Hol-
low Run 3,000

1,200Fairfield, Green Run...
Fields Station, Grays

Run 1,000

3,000

3,000
3,000
3,000
3,000
3,000
3,000
3,000

Flowing Spring, Canoe
Creek

Friedens, Beaverdam
Creek

Calander Creek
Kimberlen Run
Lick Run
Miller Run
Rhodes Creek
Shingle Run

Gaines'" Junction, Big
Hollow Creek 1,000

Bloody Run 1,000
Dewey Hollow Rim.

.

1,000

1,000
1,000
1,000
1,000
1,000
1,000

1,000
1,000

1,000

Elk “ Run, West
Branch

Lick Run
Long Run
Phoenix Brook
Remington Run
Spring Run
Water Trough Hol-
low Run

Wetmore Run
Galeton, Beach Flat

Brook
Buckceller Run 1,000

1,000
1,000
1,500

Cabin Run
California Run
Cushion Creek
Dry Hollow Creek 1,000

1,000Gale Run
Germania Branch .... 1,500

1,000Hopperhouse Run
Johnson Run 1,000
Judson Run 1,000

2,000
1,500
1,500
1,000
1,000
1,500
1,000
2,000
1,500

Kettle Creek
Kinsmith Creek
Little Kittle Creek
Losey Run
Lyman Run
Nine Mile Run
Painter Run
Pine Creek
Sinking Branch
Slyder Run 1,000
Stoney Run 1,000

1,000
1,000

3.000
1.000

Witmore Run
Work Path Creek

Gallitzin, Big Laurel
Creek

Garden, Trout Creek
Valley Creek, North
Branch 2,000

1,000
Valley Creek, South
Branch

Gillintown, Books Run. 1,000
Cooks Run 1,000
Gorton Run 1,000
Halls Run 400
Laurel Run 1,000
McKinney Run 1,000
Pine Run (A) 1,000

1,000Pine Run (B)
Red Lick Run 1,000
Rock Run 1,000
Rock Run, Left Fork

.

400
Rock Run,Right Fork 400

Disposition.
Fry and
eggs.o

Finger-
lings,

yearlings,
and

adults.

^eimsylvania—Contd

.

Gillintown, Seven Mile
Run 1,000

1,000
1,000

1,000

750

Sterling Run
Whites Run

Glen Mills, Baldwin
Run

Gouldsboro, Leliigh
River

Harrisburg, Cedar Run

.

1,400
Henderson, Crow Creek

.

1,000
Gulph Creek I’ooo

300Hershey, Spring Creek.
Hoadleys, Middle Creek

.

Wangum Creek
8,000
6,000

Hopewell, Beaver Creek
Otts Run

1,000
1,000

Potter Creek I’ooo

1,000Three Springs Run . .

.

Huntingdon, Detwilers
Run 200

Martins Run 200
Jamison City, Briens

Run 150
Little Run 150
Meeker Run 150
Pigeon Run 150

150
150
150

1,000

Spring Run
Sullivans Branch
Trout Run

Jersey Shore, Aughen-
baughs Creek

Big Run 1,000
Cammal Run 1,000

2,000

1,000

Larrys Creek and
Branches

Lower Pine Bottom
Creek

McElhattan Creek 2,000
1,000McMurran Run

Otter Run 1,000
Ranches Run 1,000
Staver Run 1,000

1,000
Upper Pine Bottom
Creek

White Deer Creek 2,000
600Johnstown, Baker Run

.

Beaver Run 600
Beaverdam Run 600
Bens Creek 600
Bens Creek, Millers
Branch 600

Bens Creek, North
Fork 600

Bens Creek, South
Fork 600

Big Spring Run 600
Blue Hole Run 600
Bobs Creek 600
Bottle Run 600
BreastWorks Run 600
Cables Run 600
Calender Run 600
Canfields Run 600
Car Machine Run 600
Clear Run 600
Clear Shade Creek 600
Conemaugh River,
South Fork 600

Cub Run 600
Daily Draft Run 600
Dalton Run 600
Glade Run 600
Gray Run 600
Hinkston Run 600
Ingrunt Run 600

a Eggs are indicated by an asterisk, thus (*); all others are fry.



56 DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
^eggs.

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Pennsylvania—Contd.
Johnstown, Johns Mill

Pennsylvania—Contd

.

Lemont, Cedar Creek . .

.

1,000
1,000
1,600

Run... 600 Cnlyftrs Oa,p Rim
Jones Mill Run 600 Ha.ssons (Jap Run

.

1

Kaufmans Rim 600 Laurel Run 1,000
Lamel Run 600 McBrides Gap Rim 1,600

600 Markles (Jap Run 1, 750
1,000Little Mill Creek 600 Roaring Rnn

Little Shade Run 600 Shingletown Run 1,000
Little Solomons Sinking Creek 1,000
Branch 600 Slab Cabin Run 1,000

Mill Creek 600 Spring Rim (A ) 1,000
600 Spring Run (Bi 1,000

1,000Millstone Run 600 Stone Creek i

600 Lewistown Junction,
Havice Valley Creek

Honey Creek
Negro Glade Run 600 2,000
Picldng Run 600 1,800

2,400600 Jacks Creek
Plitcher Run 600 Laurel Run 2,000

600 New Lancaster Valley
CreekQuemahoning Creek,

North Fork
1,800
1,200600 Treaster Valley Creek

.

j

Lingonier, Furnace Run
1

Grove Run

i

600 4, 500
Red Run 600 3,000

3,000
3,000
4.500
3,000
3,000
1.500

600 Laughlinstown Run.

.

600 1 Maginness Run
600 Mill Creek

Sandy Run 600 1
Penrod Run

Shaffer Run 600
1

Rock Run
Shannon Run 600

1

Lilly, Bare Rock Creek.
Shingle Run 600 i Blairs Creek 3,000
Solomons Run 600 McELhattan, Chathams
Stuart Run 1 600 1 Run 1,000

500Sugar Run 600
1

Hennessy Run
Three Springs Run . .

.

1 600 i
Little Chatham Rim.

.

500
Town Line Run 600

1

Marietta, Evans Run. .

.

500
Upper Dark Shade
Creek

1 Woods Rim 1,000
1 600 ,

Marsh Hill Junction,
Wild Cat Rim 600 Pine Swamp Run .

.

1,000
1,000Julian, DeWitts Run 1,000 1 Shraders Creek

Dicks Run 1,000
1,000

MavT Glen, Rock Run.

.

1,000
Red Run Meadville, Bramley

RunSmays Rnn 1,000
1,000

800
MTietstone Run Gravel Run 800

King of Prussia, Crow
Creek 1,000

1,000

j

Mercersbur^ Blue
Spring Run 1,000

Gulph Creek Church Hill Run 1,000
1,000

3,000
4,500
3,000
1,800

Trout Creek 1,000

1,000

Dickeys Run
Kinzers, Meadowbrook
Run

'

- Meyersdale, Eichom
Run

Lakewood,LaBar Brook
Lamar, Bear Run

1,800 Meadow Run
200 1

Seckler Run
Cherry Run 300 Middleport, Big Creek.

.

Fishing Creek 400
1

Mifflin, Macedonia
Kettle Creek 300 Creek 1,200
Laurel Run 200 Suloff Creek 1,200
Spring Run 200 Millers, Pine Rim 600

Lancaster, Conoqingo
Creek, Branch of

Mill Lane, Crow Creek.

.

1,000

1 8001,000
j

Mont Alto Birch Run
Groffs Dale Run 1,000

600
Carhangh Rnn 1,500

1,800
1,800
1,200

300
1,800
1,200

Lefever Run
1 Enrgp. (^rfiplr

Martins Rim 1,000 Little Antietam Creek
i Rannoon RunMiddle Run 1,000

Larrys Creek, Larrys
Creek, Second Fork... 2,000

Moscow, Bell Meadow
Rrnnlr

Leaman Place, Keneagy
Run 1,000

1,000
1 000

Spring Brook

Lebanon, Hammer
Creek Mount Hone, Little

TtkI iftTit.nwn r!rpplr Chickies Creek 1,000

Ponlar Run "500 Mount Union, Drakes
Lehighton, Hahn Creek. 600 Thicket Run 2,000
Lemont, Big Spring

Run
McClaims Gap Run .

.

2,000
1,600
1,000

Old Womans Run 3,000
3,000Buffalo Run

i
Roberts Run



57DlSmiBUTlON OF FISH AND FISH EGGS, 1910.

Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Oontinued.

Disposition
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Pennsylvania—Contd

.

Mount Union, Scrub
Gap Run

Singers Gap Run
Munster, Connory Run

.

Little Hemlock Creek.
Narvon,Hammer Town

Run
New Centerville, Trout

Valley Creek, North
Branch

New Ringgold, Hiehl
Run

Nisbet, Benders Run. .

.

Big Run
Oil City, Horse Creek...

Pithole Creek
Orrtanna, Back Run. .

.

Big Marsh Creek
Little Marsh Creek . .

.

Osceola Mills, Bear Run.
Mountain Branch
Trout Run

Paddy Mountain,
Panther Run

Poe Run
Swift Run

Paoli Road, Valley
Creek, North
Branch

Valley Creek, South
Branch

Patton, Bender Run
Chest Creek
Dutch Run
Kiilbuck Creek
Mud Lick Creek
Risban Run
Rock Run
Rogue Harbor Run...
Slate Lick Creek
Wire Rock Run

Philipsburg, Alder
Run

Barkers Run
Bark Shed Run
Beaver Run
Belgers Run
Butler Run
Coal Spring Run
Corbin Run
Cmry Run
Dayton Run
Deep Rock Run
Echo Run
Four Mile Run
Hess Run
Hutton Run
Laurel Run
Loop Run
McCords Run
Nasons Run
North Run
One Mile Rvm
Potter Run
Sensers Run
Seven Springs Run. .

.

Shields Run
Splash Run
Tomahawk Run
Trout Run
Twigs Run
Turtle Spring Run. .

.

Vails Run

3,000
3,000
3.000
1,500

1.000

1,000

1,000

GOO
1,000
1,000
800

1,200
150
150
150

2,000
3,000
3.000

2.000
2,000
2,000

1,000

1,000
1,500
3,000
1,500
3,000
3,000
1, .500

1,500
1, .500

3,000
3,000

m
050
650
700
650
650
6.50

650
650
650
650
700
650
700
650
650
650
6.50

650
650
6.50

650
650
6.50

650
650
6.50

6.50

6.50

6.50

650

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

'ennsylvania—Contd

.

Philipsburg, Winburn
Run 650

Wolf Run 650
Picture Rocks, Frys

Run 1,000
1,000Laurel Run

Muncy Creek 1,500
Roaring Run 1,000

1,500

1,000

Pine Grove Furnace,
Mountain Creek ....

Plane Brook, Trout
Creek

Pocono Lake, Toby-
hanna Creek 4,200

3, 000Portage, Bobs Creek
Laurel Creek 1,600
McDunns Creek 1,600

Port .Vllegany, Coleman
Run 1,000

Comes Creek 1,(K)0

Skinner Creek, Coal-
bed Branch 1,000

Skinner Creek, Left
Hand Branch 1,000

Port Matilda, Bear Run. 1,000
Bushy Run 1,000
California Run 1,000
Coal Run 1,000

1,000Five Mile Run
Flat Rock Run 1,000

1,000Laurel Run
Pine Run 1,000
Shirer Run 1,000
Spring Run 1,000
Spruce Run 1,000
Stony Creek 1,000
Tumbling Run 1,000Woodring Hollow
Run 1,000

Pottsville, Potts Creek.

.

300
Shoeners Rim 150

Ralston, Acid Branch.

.

500
Hound Rim 500
Miners Sleepy Run . .

.

500
Movers Run 500
Yellow Run 500
Yellow Dog Run 500

Reading, Brindley Run
BrnrmerVill Creeir

3.000
1.000
3,600
1,000
500

Cold Run
Hopewell Creek
Little Linden Creek .

.

Moselm Creek 300
North Heidelburg
Creek 1,000

500Peters Creek
Plum Creek 300
Six Penny Creek 1,000
Willow Creek 300

Reedsville, HanieValley
Run 1,600

Honey Creek 300
Kishacoquillas C'reek. 300
Lingle Rim 300
Stone Creek 3,000

600Tea Creek
Treaster Valley Rim.

.

1,600
2,000
1,000
2,000
1,000
2,000
1,000

Ridgway, Bear Creek..

.

Belmuth Run
Big Mill Creek
Ellithorpe Run
Highland Pond
Island Run
Laurel Run 1,000



58 DISTEIBUTIOX OF FISH AXD FISH EGGS, 1916 .

Details of distribution offish and eggs, fiscal year 1916—Continued,

BKOOK TROUT—Continued.

Disposition.
Fry and
eggs-

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.®

Finger-
lings,

vearhngs,
and

adults.

Pennsvlvania—Contd

.

1

Pennsylvania—Contd.
Rid^av, Mohan Run .

.

1,000
;

Tobyhanna, Tobyhan-
Standing Stone Ruiu. 500 na Creek 2,400

Roaring Si>rings, Cow- Unionville. Halls Run.

.

1 1,000
1,300 Rock Rnn I 1,000
1,400 Wallace Rnn . 2,000
1,300 WaterviUe, Bark Cabin
1,300 Run.. 600

Potter Creek 1,300 Buckeve Run.

.

600
1,300 Dam Run 1,000

SnvdeFCreek 1,300 English Run 1,600
Three Spring Rtin 1,300 Hackett Fork Creek . 600

Rohrerstown,'^ Shenks Love Run 600
Run 1,000 Otter Run 1,000

Rossiter, Sissenv Run .

.

2,400 School House Run 1,000
Roversford, Birch Run. 2,000 Watsontown. Lick Rim. 1,600
Pierson Run. 1,000 Sand Spring Run 1,000
Rock Run 1,000 White Deer Creek and

Savan, Campbell Run.

.

800
1

tributaries 2,100
Scranton,"St afford Waymart, Lackawaxen

i

Meadow Brook 1,800 Creek 1 3,000
Shrewsburv, Codonis Waynesboro, .\ntietam

1

Creek, Branch of 1,500 Creek. East Branch. 1 450
Deer Creek 1,500 Bailevs Lake 150

Slate Run, Baldwin Gap Eun 1.000
Run 1,200 Hoovers Run 1,000

Countv Line Creek 1,200 Shockev’s pond 150
1,200 Swift Run 1.500

Lebo Creek 1,200 ! Vinevard Run 1,000
Little Slate Run. 5,200

1

Westcolang,Westcolang
Slate Run

1
1,200 Creek 4,000

Slate Run, Manor West Hickorv, Beaver
Fork 1 . 600

j

(S'eek *. 250
Somerset, .\nkney Run

1
,

1
3,000 Camp Run 250

Blue Hole Run 1

, 3,000 Coalbed Branch 250
Brugh Run.

1

3,000 Coon Creek 250
Clear Rim 3,000 HaU MiU Branch 250
Fishing Run 1

1

3,000 Jacks Run 250
Jones Mill Run 1

:

1
3,000 Jaybuck Run 250

Kooser Run 1,500 Klondvke Run 250
Lohr Run 3,000 Lick Run 250
Miller Run 3,000 Little Otter Run 250
Quemahoning Creek, Middle Creek 250

North Fork. ' 3,000 Minister Creek. 250
Shaffer Run 3,000

!
Otter Creek 250

Trout Run 1,500
j

Prather Run 250
Stewartstown, .\nder- Queen Creek 250

sons Run 600 Rocfey Branch 250

Daniel Leibs Run 900 Rvnd Mill Branch 250
Gemmills Run. 600 1 West Nanticoke, Blyth
Liggit Run i

1

900 Bum Creek 600

Tamaqua, Ejamers Run 150 Little WapwaUoiien
Tionesta, Bates Run. 250 Creek 1,200
Bear Creek . . i 250 Peggv Hunter Creek.

.

600
Big Coon Creek !i 250 Philips Creek 600
Coimeil Run

j

1
250 Shingle Run 1,200

Dawson Run '1 250 Spavds Creek. 600

Fork Run 1i 250 Wharton, Birch Run... 1,000

Jakes Run
|

250 Wilcox, Eunice Pond. .

.

750

Jamison Run 250 Maxine Pond. 750
Johns Rnn 250 Oil Creek 750

Jng TJanrile Run '

250 Ray Pond 750

Korb Rnn 250 Williamsport, Calehoff
T.amentation Rnn 2-50 Creek 2,100
J.ittleCoon Creek 1 250 Laurel Run 1,400

Little Tionesta Creek. 1 250 Plunkett Creek 1,400

TiOwer Pinev Rnn ' 250 Shingle Run 700

Peters Rnn 250 Snake Creek 1.400

Piemn Rnn 250 Sugar Camp Creek 1,400

Prather Run 250 Windber, Beaver Dam
Reeks Rnn 250 Run, Upper 1,S00

Ross Rnn 300 Berkebile Run 1,800

Sihhle Rim ! 250 Big Paint Creek 1,800

Tnhhs Rnn 500 Biscuit Snring Run... 1.800

Tipper Pinev Rnn 250 Breastworks Creek 1 l.SOO

Voekroth Rnn 250 Clear Shade Creek l.SOO

West Hickory Creek.

.

250 Cub Run 1 2,600

a Eggs are indicated by an asterisk, thus (): all others are fry.



59DTSTRTBUTTON OP FISH AND FISH EGGS, lOlfi.

Details of distribution offish and eggs, fiscal year 1916—Coutiuued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.o

Finger-
lings,

yearlings,
and

adults.

Pcnnsy1vania—Contd

.

Windber, Dark Shade
900

South Dakota—Contd.
Nemo, South Box Elder

Creek 800
1,800
800

Oreville, Bear Gulch
Creek 6,000

20, 000800 Spring Creek
800 White Horse Gulch

3,400
1,000
800

Creek 6,000
10,000Pringle, Carroll Creek .

Rapid City, Indian
School LakeSouth Fork Creek 1,800

800
10,000
5,000
5,000

Sehamber Creek

.

Wentz^ Run 800 Sickler Pond
Whitaker Run 800 Rochford, Peterson

Youngdale, Johnson Pond 5,000
8001,000 Rapid Creek

McElhattan Run 1,000 Rapid Creek, North
ForkSimox Run 1,000

1,200
1,200
1,200

800
4,000York, Deer Creek Rilev Pond

Kuhdard Valley Creek
Trout Run

Spearfish, D r i s k i 1

1

I’onds 2,000
15.000

200
25.000

200
200

Rhode Island: Falsebottom Creek . .

.

Centerville, Kickemuit Spring Creek
200 Victoria, Spearfish Creek

Webster, Big Spring
Creek

Woonsocket, Reservoir
Run 100

South Carolina: Pickens, Chickapaw Creek
Big Laurel Creek 3,600 Tennessee:

South Dakota: Elkmont, Jakes Creek .

.

4,000
5,250Aladdin, Hay Creek, Erwin, Foster Mill Creek

Middle Fork 20,000 Morristown, Taylor
CreekBuffalo Gap, Beaver

Creek
7,200

15.000
16.000

209
20,375
50,000

375

Rogersville, Berry’s
pondCuster, French Creek... 1,000

Deadwood, West Tv.'o-

bit Creek
Utah;
Charleston, Willow

Farm Lake.Elmore, Spearfish Creek
State fish commission

.

500
3,500Ogden, Canyon Creek.

Wildcat Creek Salt Lake City, Ogden
RiverGalena, Bear Butte 8,050

6,000Creek 25.000
8,000

10.000

Springville, Provo River
State fish commission

.

Trout Creek * 100,000
Hanna, Spearfish Creek,

East Fork
Vermont:
Arlington, Battenkill

RiverHarney Canyon, Spring
Creek

500
125
125
250
125
250
125
125
125

20,000
5,000

Cold Brook-
HillCity, Bob Cat Creek
Chinaman Gulch

Dyer Brook
Green River

Creek 6,000
5.000
6.000
8,000

Hopper Brook .

Harney Peak Creek . .

.

Lye Brook
Marshall Creek Mill Brook
Palmer Gulch Creek.

.

Reid Brook
Palmer Gulch Creek, South Fork Brook
Nelson Fork 5,000 Ted Hollow Brook 125

250Paterson Creek 5.000
8.000

Warm Brook
Reno Gulch Creek Barnet, Aiken Brook 3.000

5.000
3.000
3,000

Spring Creek and trib-
utaries

East Peacham Brook.
40,000

250
Harvey Brook .

Kevstone, Battle Creek. Rov Brook
McLaughlin, Oak Creek. 20,000

6,000
Sucker Brook 4,000

Martin, Stanley Creek .

.

Barre, Brookfield
Maurice, Spearfish Branch 8,000

4.000
8.000
3.000
6.000
4,000

Creek 1,500
8,000
8, 000

Emerson Brook
Squaw Creek Esthemus Brook.

Mystic, Antler Lake Jail Brook
Castle Creek 800 Labrador Brook
Deer Creek 10,000

15,000
15,000
10 000

Spicer Brook
Lime Kiln Creek Bennmgton, Basin

BrookLittle Rapid Creek . .

.

125
Nugget Creek Bickford Hollow
Slate Creek 15 ’ 000 Brook 250

Nemo, Bear Butte Creek 2,000

2,400
Big Hell Hollow
BrookBox Elder Creek 250

Jim Creek 400 Big Pond 150
Smith Creek 400 Bourne Brook 250

a Eggs are indicated by an asterisk, thus (*); all others are fry.



GO DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs, a

Finger-
lings,

yearlings,
and

adults.

Vermont—Continued.
Bennington, Bowles

Brook 125
125

Dunville Brook 1

250
I

125
Marshall Brook 125
Mill Brook 125
Perry Thompson
Brook 1 125

Rake Branch
1

125
Redfield Brook !

125
125
125

Rockwood Branch 125
125

Still Brook 12.5

Walloorasac River 125
V/aters Brook 125
Woodford City Brook 125

125
Brattleboro, Mill Brook. 200
Bristol, Baldwin Brook

.

5.000
2.000
3.000
2.000

Dyke Brook
Hewitt Brook

2,000
2,000
5.000

2.000
3.000
5.000 1

3.000
3.000
2.000
2,000

Concord, Pond Brook. .

.

Cuttingsville, Brown
Brook

Depot Brook
Plumley Brook

!

Smith Brook
Danville,Brovm Brook

.

Crane Brook
Haviland Brook
Heath Brook 2,000

2,000
2,000
2,000
2,000
5.000
2.000
2,000

Lanvmaid Brook
Mineral Spring Brook.
Palmer Brook
Poole Brook
Spaulding Brook
Stone Brook
Sucker Brook
Thompson Brook 2,000

2,000
2,000
5.000
2.000

Tice BrookW ells Brook
Wlr/man BrookWilliams Brook

Derby Line, Tomofobia
River 400

East Berkshire Nelson
Pond 2,000

East Dorset, Battenkill
River 250

East Putney, Slab Hol-
low Brook 10,000

3.000
2.000
2,000

2,000

3,000

Edgewater. Bill Young
Brook

Gosland Brook
Kelley Brook
Niggerhead Ledge
Brook

Nigger Head Pond
Brook

Niggerhead Pond 300
Ely, Ompompanoosac

Creek 2,000
Enosburg Falls, Cold

Hollow Brook 5.000
3.000
3,000
3.000

6.000

Ladd Trout Brook
Mineral Spring Brook.
Pat Brady Isrbok
Tyler Creek, Bakers-

field Branch

Disposition.

Vermont—Continued.
Greensboro, Caspian

Lake
Lamoille River
Long Pond
Stannard Brook
Taylor Brook

Greensboro Bend, East
Greensboro Brook .

.

Groton^ Darling Pond..
Hardwick, Abutment

Brook
Alder Brook
Ayer Brook
Bailey Brook -. .

.

Bell Brook
Buffalo Road Brook. .

.

Bunker Brook
Cate Brook
Collier Brook
Cooper Brook
Currier Brook
Eaton Brook
Foss Brook
High Trestle Brook
Laundry Brook
Marshall Brook
Nichols Pond Brook..

.

Norris Brook
Paine Brook
Porter Brook
Smith Brook
Tucker Brook
Warren Brook

Holden, Barnard Brook.
Bassetts Brook
Clarke Brook
Clover Vale Brook
Cobum Brook
Doolan Brook
Durklee Brook
Elliott Brook
Furnace Brook
Furnace Brook, South
Branch

Furnace Brook, West
Branch

Leonard Brook
North Branch
Phalen Brook
Randall Brook
Sand Spring Brook
Spofford Brook
Valley View Brook

Hyde Park, Boardman
Brook

Hyde Pond
I n w o o d ,

Newman
Brook

Randall Brook
Sutton Brook
Warden Brook

Island Pond, Carroll
Brook

Castonguay Brook

—

Cold Spring Brook
Dallof Brook
Fraser Brook
Langer Brook
Mill Brook
Nulhegan River
Ossogochi Creek
Pherrins River
Pine Brook
Rosebrooks Brook
Stott Brook

Fry and

3,000
20,000
3,000
3,000
3,000

3,000
63,000

3.000
2.000

2,000
2,000
2,000
2,000
2,000
2,000

2,000
2,000
2,000
2,000
2,000
2,000
2,000
4.000
3.000
2.000
3.000
2.000
10,000
2,000
3.000
5.000
6.000
2,000
5.000
6.000

32.000

6,000

6,000
5.000
6.000
2,000
6,000
3,000
3.000
5.000

10.000
4.000

3.000
3,000
3,000
3.000

4.000
4.000
3.000
6.000
4.000
6.000
5,000
15,000
5.000
8.000
4.000
3.000
5.000

Finger-
lings,

yearlings,
and

adults.

3.000

2.000

4,000

2,000

a Eggs arc indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.a

Finger-
lings,

yearlmgs,
and

adults.

Disposition.
Fry and
eggs.a

Finger-
lings,

yearlings,
and

adults.

Vermont—Continued

.

Lanesboro, Osmoore
Pond 10,000

10, 000
2,000
4.000

5.000
2.000
2, 000
2,000
2,000

4.000
3.000
2,000

Vermont—Continued

.

Orleans, Dewey Brook.

.

Dunham Brook
3.000
4.000
3. 000

5. 000
12, 000
10,000

3.000
10,000

3,000
3, 000

Peacham Pond Dutton Brook
Ludlow, Branch Brook. Gallup Brook

Long Pond
Lyndon, Hawkins Willoughby River

Plainfield, Kingsbury
Brook 3.000

Pigeon Pond
Randolph, Adams

BrookSky Farm Brook
Lyndonville, Dish Mill Aimis Brook

Ayers Brook 300
Bass Brook 2,000
Bear Hill Brook 3, o66

2,000Willow Pond 600

250

8,000
250

Beedle’s pond
Manchester, Battenkill Blanchard Brook 2, 000

3, 000
3,000
3. 000
2. 000
2,000
3,000
3,000

Bowman Brook
Battenkill River, Chandler Brook

Clough Brook
Fishers Brook

Cold Spring Brook

—

2,000 Guild Brook
6, 000 Gulf Brook

Gray Brook 3.000
6.000
3.000

15, 000
2.000
4,000
4,000

Howard Hill Brook..
Lake MafebaJinks Brook 150

Lucas Brook Lower Ayers Brook.

.

Mann Brook
5,000

Matture River 2,000
Norman Brook Meadow Brook 3.000

2.000
10,000
3,000

Prentis Brook Morse Brook
Rogers Brook Mud Pond
West Branch Brook.. 250 Ocha Brook

Marshfield, Beaver
Pond 10,000

6,000
4.000
6.000
3,000

Povertv Lane Brook . 3,000
Riford Brook 4,000

Doctortown Brook

—

Mark Mears Brook
Niggerhead Brook
Niggerhead Pond

Roods Brook 2,000
Roxbury Brook 3,000
Soper Brook 2,000
Spears Brook 3, 000

Middlesex, Long Brook. 5.000

2.000

Upper Ayers Brook. 2,000
Riley & Benton
Brook

Readsboro, Deerfield
River, West Branch

Estey Brook
10,000
4.000
3.000
3.000
4.000
3.000
9,850
4.000

Morrisville, Bedell
Brook 3,000

3.000
2.000
5.000
3.000
4.000
3.000
3.000
6.000
10,000
2,000
3.000
8.000
2,000
4. 000
2.000
4.000
12,000
3.000

1
Howe Brook

Boardman Brook Lamb Brook
Bugbee Brook Mullett Brook
Campbell Brook Searsburv Brook
Clement Smith Brook.
Coppermine Brook

—

Darling Brook

[

South Branch
Yaw Pond Brook

Richmond, Fay Conner
i Brook 2,000

200
100

Elmore Brook
Fletcher Brook .

.

Rutland, Billings Brook
Blanchard BrookGreen River Brook. .

.

Hatch Brook Brown Brook 2,000
4,000Hazen Brook Cold River

McFall Brook East Creek 300
Potash Brook Eddy Brook 3.000

5.000Rider Brook Fenton Brook
Shippy Brook Hewett Brook. 200
Small Brook Killington Brook 4.000

5.000Upper Terrell Brook.

.

Newport, Miller Brook.
North Duxbury, Rid-

ley Brook

Kiln Brook .

Little Brook 100

4,000
lyord & Ivincoln Brook
McDevitts Brook

5.000
2.000

North Ferrisburg,
Meader Brook 2,000

4.000
2.000
15,000
2,000
15.000
5,000

20. 000
15, 000

Osgood Brook 200
Parker Brook 2,000

Norton Mills, Forest
Brook

Picnic Brook 100
Pike Brook 3.000

2.000
5.000 :

3.000
!

1

2.000 !

2,000
2,000
2.000 ,

Forest View Brook . .

.

Lewis Lake...
Schoolhouse Brook. .

.

Shelden Brook
Little Averill Brook.

.

Little Averill Lake. .

.

Morrill Brook...

Wheeler Brook
450 St. Johnsbury, Adams

Brook
Norton Lake Albesir Brook
Nulhegan Brook...

'

Bacon Brook
Norwich. Lake Mitchell. iooo Bennett Brook

a Eggs arc indicated by an asterisk, thus (*); all others are fry.



62 DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.a

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.o

Finger-
lings,

yearlings,
and

adults.

Vermont—Continued.
St. Johnsbury, Blodgett

Brook (A) 2,000
2,000
2,000
2,000
2,000
2, 000
2,000
3.000
4.000
2.000

Vermont—Continued

.

Taftsville, Babcock
Brook 6,000

6,000
8,000

Blodgett Brook (B).

.

Bonett Brook
Beaver Brook

Walden, Roger’spond .

.

Wardsboro, Little
Whetstone Brook...

Bundy Brook
500
500

2,000
2,500
2,500
2,000

2,500

Carpenter East Brook.
CarpenterWest Brook
Cary Brook

Wait Brook
Waterbury, Blushhill

BrookChesterfield Brook
Clifford Brook Gosnett Hill Brook. .

.

Cold Brook Guild Brook
Cmtis Brook 200 Henry Hill Brook
East Branch Brook . .

.

Fairbanks Brook
2,000
2,000
2,000
2,000
2,000
3.000
5.000
4.000
2.000
2,000
2,000
2,000
2,000
2,000
2,000
4.000
2.000
2,000
2,000
2,000
2,000
2; 000
2,000
6,000
4.000
2.000
2,000
2,000
2,000

26,000
2,000
2,000
3.000
4.000
2.000
2,000
2,000
2,000
10,000
2,000

Ricker Mountain
Brook

Gage Brook Wells River, Club
Ponds 20, 000

2,000
6,000
6,000
6,000
2,000
2,000

Hemingway Brook . .

.

Harris Brook West Burke, Burnham
BrookHastings Brook

Hawkins Brook Clark Brook
Houghton Brook Eaden Brook
Joyce Brook Mud Pond
Lawrence Brook Reed Brook
Lime Brook Twombly Brook
Lurchin Brook West Hartford, Little

Brook 300
Meecham Brook Rockland Brook 2,000

2,000

20,000

5,000
5.000
4.000

Miles Brook Sherburne Warren
BrookMorrill Brook

Niles Brook West Paulett, Indian
RiverNorth Brook

North Church Brook.

.

Oram Stevens Brook..
Palmer Brook

Wilmington, Beaver
Brook

Cold Brook
Paquin Brook Graves Brook
Pierce Brook Windsor, Mill Brook. .

.

15,000
Pope Brook Wolcott, East Elmore

Branch 8,000Pumpkin Hill Brook

.

Rickaby Brook Pond Brook 200

200
100
200
100

Roberts Brook Woodstock, Bridge-
water Hollow Brook

Burligan Brook
Shattuck Brook
Shaw Brook
Sleepers River Curtis Brook
Spaulding Brook Earl Brook
Stanton Brook Five Corners Brook .

.

Gulf Brook
8, 000

10, 000
4,000

Tafts Brook
Walter Andric Brook

.

Wards Brook
Happy Valley Brook.
Marsh Brook 100

Watermans Brook
Wells Brook

North Branch 10, 000

6,000Ottaquechee River. .

.

White BrookWest Brook 100
200

100
3.000

5,500

5.000

3.000

Willow Pond Wyman’s pond
Wright Brook Virginia:

Abingdon, Herald Creek
Bedford, Stony Creek...

Shaftsbury,Lake Shafts-
bury 300

1,000Sharon, Lake Mitchell..
South Royalton, Alco

Pond

50.000

8,000

2,000
34, 400
11. 000

Big Island, Hunting
Creek

Harrisonburg, North
River, North Fork

Hot Springs, Muddy
Rim

South Ryegate, Bailey
Pond

Long Pond
Scott Brook Hunters, Snake Den

Creek 14,000Springfield, Commissary
Brook 3.000

5. 000

3. 000

3,000

3,000

Medium River, Moor-
man River 1,000

2. 500

1,600

3, 000
3.500

2,400
1,600

Garretts Brook
Joe Boss Brook Monterey, Potomac

River, South Branch
New Market, Pitt

Spring Creek

Scirable Brook
West Springfield

Brook
Sutton, Bailey Brook. .

.

Bundv Brook
3.000
2. 000
3, 000
3.000
2.000

Potts Valley, Big Stoney
Creek

Butterfield Brook
Sanborn Brook

Rockfish, Stony Creek.
Woo(istock, Little

Stoney CreekWillard Brook
Swanton, Dian Brook .

.

256 Sand Spring Creek

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution offish and eggs^ fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.a

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Washington: Wisconsin—Continued.
500 Alma Center, Stockwell
500 Creek 3,000
500 Town Creek 1,500

Everett, Tiake Stevens. 3,000 Trempeleau River 4,500
State fish commis- Trempeleau River,

*50, 000 SouHi Branch 1,500
Four Lakes, Beaver Amberg, Little South

3,000 Branch 1,200
Patshuk Lake 1,000 Antigo, Eau Claire

2, 000 River, East Branch

.

200
Salmon House Lake .

.

1,000 Eau Claire River,
2,000 West Branch 200

Tohomish Lake 3, 000 Lilv River 100
Waucoma 2,000 Arcadia, American Val-

Pomeroy, Tucannon ley Creek 100
River 2, 750 Bills Valley Creek 700

Snoqualmie (applicant) *50,666 B orst Valley Creek . . . 100
Tacoma, Ipsiit "Creek. .

.

6, 000 Eagle Valley Creek,
Vancouver, Cedar Creek 3,000 East Branch 100

Little ' Washougal Eagle Valley Creek,
*50, 000 West Branch 100

Washougal River, French Creek 100
North Fork 544 Holcomb Coolie Creek 100

West Virginia: Kreher Cheek 100
Albright, Elsies Rim. .

.

3,000 Meyers Valley Creek 100
Alexander, Buckhan- Newcomb Valley

non River, East Creek 100
Fork 4,000 Pine Creek 100

Bismarck, Difficult Run 4,800 Wolf CreeK 100
Stony River 6,000 Ashland, Cedar Creek

.

800
Cass, ^ Cheat River, Day Creek 800

Shaffers Fork 162,000 Hassard Creek 800
Hancock, Springvale North Branch 800

Run 200 Pine Creek 1, 600
Horton, Big Run 9,000 Spring Creek 800
Gandy Creek 6, 000 Trout Creek . . . 800
Grants Run 3,00c Whittlesey Creek 2,400
Greenbrier River, Athalstane, Little Eagle
Headwaters 6,000 Creek 900

Seneca Creek 4,000 Athens, Rib River 700
Swallow Rock Run .

.

3,000 Wood Creek 700
Keyser, Block House Augusta, Beef River,
Run 3,000 North Branch 1,950

Marlington, Swago Bridge Creek 1,950
Creek 2,000 Diamond Valley Creek 1,300

Midvale, Cassity Creek.

.

600 Hathaway Creek .

.

650
Rainelle, Big Clear Hay Creek 1,950
Creek 4,000 Sand Creek 1,300

Richwood, Cherry River 4,000 AVhippoorwill Creek .

.

650
Stony Bottom, Elk Barneveld, Clavahu
Lick Run 1,600 Run 1,500

Terra Alta, Snowy Eveland Run 1,500
Creek, North Fork.

.

4,500 Harris Brook 1,500
Snowy Creek, South Jalos Branch 1,500
Fork 4,500 Lanpop Run 1,500

Spring Run . 1,500 Loyd ( reek 3,000
White Sulphiu' Springs, Meadow View Brook.

.

1,500
Howard Creek 8,500 Moyers Run . 1,500

Wisconsin: Walnut Hollow Creek 1,500
Alma, Johns Valley Williams Creek 1,500

Creek 1,050 Willow Creek 1,500
Little Waumandee Beaver Dam, Shaw
Creek 1,Q50 Creek 2, 000

Trout Run 1,0 0 Bennet, Middle River .

.

2,400Waumandee Creek 1,050 Big Falls, Killin Brook 300W olf Creek 700 Black River Falls, Allen
Alma Center, Arno Creek 600

Creek 1,500 Babcock Creek 300
Buttke Creek 1,500 Bacon Creek 300
Jack Creek 1,500 Clear Creek 600
Judkins Creek 1,500 Douglas Creek 300
North Branch Creek .

.

3,000 French Creek 600
Sisney Creek 1,500 Hoffman Creek 600

a Eggs are indicated by an asterisk, thus (*); all others are fry.



64 DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Disposition.
Fry and
eggs.

iisconsin—Continued. Wisconsin—Continued.
Black River Falls, Bloomer, O’Neil Creek.

600 O’Neil Creek, West
Kusek Creek 300 Fork

1,300 Otter Creek...'
300 Pine Creek
300 Popple Creek

Perry Creek 600 Sand Creek
PtneCreek 600 Stevens Creek
Ranch CreeK 300 Ten Mile Creek

600 Trout Creek
Robinson Creek 600 Blue Movmds, Aavang

300 Creek
Slosser Creek 600 Austin Creek

600 Camp Creek
Spring Creek 300 Frames Creek

300 Garfort Creek
Stenalson Creek 600 Kester Creek
Stony Creek 600 Ryans Creek
Tank Creek 600 Walnut Hollow Creek
Trout Creek 300 Brokaw, Silver Creek . .

.

Twin Creek 600 Camp Douglas, Foun-
Van Hessett Creek 600 tain Creek
Visno Creek 600 Carter, Oconto River,

Blair, Bear Creek 1,500 North Branch
Beaver Creek 3,000 Colfax, Hay Creek

Otter Creek
Branch 3,000 Coloma, Wadee Creek.

.

Beaver Creek, South Crandon, Web Creek
Branch 1,500 Deer Park, Willow Riv-

Bergs Creek 1,500 er, South Fork
Durham Creek 1,500 Dodgeville, Conley
Edwins Creek 1,500 Branch
Engebretson Creek. .

.

1,500 Davies Creek
Everson Creek 1,500 Jones Branch
Fly Creek 1,500 Knudson Creek
French Creek. 3,000 Middleberry Branch .

.

Halvorson Creek. . . 1,500 Rock Branch
Hegle Creek 1,500 Theobold Branch
Herried Creek 1,500 Williams Creek
Joe Creek. 1,500

;

Willow Creek
Johnson Creek 1,500 Donaldson, Little Tam-
Kittleson Creek 1,500 i arack Creek
Lakes Creek 1,500

'

Pickerel Creek
Little Bear Creek 1,500

1

Portage Creek
Mattison Creek 1,500

i

Spring Creek
Nordhus Creek l,-500 Tamarack Creek
Olson Creek

1

1,500 Dausman, Meadow
Peterson Branch 1,500

!

Spring Creek
Quarney Branch 1,500 i

Potters Creek
Rat Coulie Creek 1,500 Eagle, Jericho Creek
Samson Creek . 1,500 ' Scuppemong Creek. .

.

Sheppard Creek 1,500
1

Eau Claire, Aunie Creek
Skillley Creek 1,500 ! Apple Creek
Sletto Creek 1,500 Bear Grass Creek
Strums Creek 1,500 Beaver Creek
Teppen Creek 1,500 Bessie Creek
Trump Creek. 1,500 Black Creek
Upper Beaver Creek. 3,000 Brick Creek
Vossee Creek 1,500 Butternut Creek
"Welch Creek... 1,500 Charles Creek

Bloomer, Beaver Creek. 50 Clear Creek, North
Big Pine Creek .

.

50 Branch
Birch Creek ' 50 Clear Creek, South
Bitney Creek 50 Branch
Bobs Creek i 50 Coon Creek, North
Conry Creek 50 Branch
Crank Creek. . . . 50 Cranberrv Creek
Crisman Creek 50 Dale Creek
Dimcan Creek 50 Dushane Creek
Gravender Creek 50 Elm Creek
Hay Creek 50 Evergreen Creek
Ileineman Creek 50 Five Mile Creek
Little Hay Creek 50 Fly Creek
McCann Creek 50 Hazelnut Creek
Marquet Creek 50 Hobart Creek



65DISTRIBUTION OF FISH AND FISH EGGS, 191G.

Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Disposition.

Wisconsin—Continued.
Eau Claire, Lily Creek

.

Little Beaver Creek. .

.

Little Elk Creek
Little Niagara Creek..
Nine Mile Creek
Park Creek
Pebble Creek
Pipe Creek
Rest Creek
Rocky Creek
Sandie Creek
Seven Mile Creek
Sherman Creek
South West Creek
Taylor Creek
Twig Creek
Wallace Creek
Walnut Creek
"Wheaton Creek
Willow Creek
Wolf Creek

Eleva, Adams Creek
Big Creek
Bollinger Creek
Little Creek
Rock Creek
Rosman Creek
Tollefson Creek
Trout Creek

Elkhart Lake, Mullet
River

Elk Mound, Chesapeake
Creek

Elk Creek
Paulson Creek
Peterson Creek

Elmwood, Cady Creek..
Decker Creek
Gilbert Creek
Little Missouri River.
Night Creek
Plum Creek
Porter Creek

Elroy, Seymore Creek .

.

Fountain City, Bohris
Valley Creek

Eagle "valley Creek . .

.

Pipers Valley Creek.

.

Schaups Valley Creek.
Galesville, Bear Creek.

.

B eaver Creek

,

Branches of

Corrigans Creek
Dutch Creek
French Creek
Grants Creek
Hardies Creek
Tamarack Creek

Gays Mills, Bacon Creek
Glen Flora, Bear Creek.
Deer Tail Creek
Josie Creek
Main Creek
Skinner Creek

Grand Marsh, "White
Creek

Grand Rapids, Chester
Creek

Seven Mile Creek
Spring Branch
Two Mile Creek
Wakley Creek

Green Bay, Bairds
Creek

Beaver Dam Creek . .

.

50
800
800
800
800
800
50
50
50

800
50

800
800
50

800
50

800
50

800
50
50

650
1,300
650
650
650

1,300
650

1,300

100

100
1,050

100
100

1,050
350

1,050
1,050
1,050
1,050

700
1,000

1,050
1,050
1,050
1,050
1,000

2,000
1,000
1,000
2,000
1,000
1,000
2,000
3.000

700
700
700
700
700

2.000

100

3, 100
100
100
100

100
498

Wisconsin—Continued.
Hawkins, Burgess

Creek
Main Creek
Pine Creek
Stony Brook

Hillsboro, Baptist
Creek

Cedar Creek
Happy Hollow Creek.
Little Brook
Oldfelts Creek
Trout Rim
Warner Creek

Hixton, Beaver Creek .

.

Curran Creek
Ellingson Creek
Hagen Creek
Hoffman Creek
Holmes Creek
Judkin Creek
Larson Creek
Lowe Creek
Olson Creek
Pigeon Creek
Pine Creek
Sly Creek
Steinseth Creek
Tank Creek
Thompson Branch . .

.

Trempealeau River,
North Branch

Trempealeau River,
South Branch

Iron Belt, Potatoe Riv-
er, North Branch. .

.

Kendall, Brainard Creek
Davis Creek
Foxes Creek
Wildse Creek

Kewaunee, Kewaunee
River

Spring Creek
Kilbourn, Corm ing

Creek
Gilmore Creek
Gulch Creek
Hulbert Creek
Plainville Creek

La Crosse, Big Creek

—

Burns Creek
Chipmunk Coulee
Creek

Coon Creek
Rose Creek
Sand Creek
Sand Lake Coulee
Creek

Seiler’s pond
McCord, Omloff Creek..
Sanderson Creek

Manitowoc^ Fisher Creek
Kriwanek Creek
Point River

Marathon, Kennedy
Creek

Mattoon, Red River,
West Branch

Mellen, Browns Creek .

.

Cleveland Creek
Delene Creek
Earl Creek
Fox Creek
Happy Creek
Kings Creek
Little Beaver Creek.

,

Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

1,600
2,400
1,600
800

500
500
500
500

4.000
500
500

1,500
700

1,500
1,500
1,500

700
350
350
700

1,500
1,500

700
700

1,500
700
350

1,050

1,050

3,200
1.000
2,000
2,000
1,000

200
200

1,500
1,500
1,500
1,500
1,500
8,000
3.000

9.000
1,500
1.000
500

500
300
166
900
332
332
332

100

600
1,600
800

2, 400
1,600
800

1,600
800

1,600

63394°—17 5
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlmgs,
and

adults.

Finger-

Disposition.
Fry and

yearlmgs,

adults.

Wisconsin—Continued

.

Mellen, Mellen Creek...
Mirror Creek
Silver Creek
Willow Creek

Menomonie, Adams
Creek

Anderson Creek
Anois Creek
Asyliun Creek
Beaver Creek
Big Beaver Creek
Big Elk Creek
Big Hay Creek
Big Meadow Creek

—

Big Missouri Creek
Big Otter Creek
Biss Creek
Blair Creek
Boland Creek
Bubbling Spring
Creek

Cady Creek
Clack Creek
Connors Creek
Coon Creek
Cranberry Creek
Crosby Creek
Dabl Creek
Drowley Creek
Dushane Creek
EauGalle River
Eddy Creek
Eighteen-Mile Creek.

.

Elk Creek
, Enems Creek
Galloway Creek
Gilbert Creek
Hall Creek
Hay Creek
Hay River, North

H^ River, South
Fork

Hobbs Creek
Honey Creek
Iron Creek
Irving Creek
Jesse Creek
Johns Creek
Johnson Creek
Kings Creek
Knights Creek
Lindsay Creek
Little Beaver Creek.

.

Little Elk Creek
Little Missouri Creek.
Little Otter Creek
Little Sand Creek
Losby Creek
Louis Creek
Lower Pine Creek
Lynch Creek
McArthy Creek
Maves Creek
Miller Creek
Mud Creek
Otter Creek
Owen Creek
Palmer Creek
Parker Creek
Popple Creek
Proper Creek
Quarders Creek
Quelling Creek

1,600
1,600
1,600
1,600

1,592
1,500
1.592
1,500

93
1,500
3,000
1,500
1,500
1,500
1,500
1,500
1,500
1.593

1,590
1,500
1,500
1,500
1,500
1.500
1,590
1
.
500

1.500
1,502
4.500
1.500
1,502

93
1,500
1,500
3,093
1,500
1,592

3,000

3.000
1.092
1.000
1,000
1.093
1.092
1,000
1.093
1,093
1,093
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
2,000
1,000
1,093
1,000
1,000
1,000

93
1,000
1,000
1,000
1,000
1,092
1,500
1,592

Wisconsin—Continued.
Menomonie, RockCreek
Rush Creek
Sand Creek
Shafer Creek
Simondsons Creek
Smith Creek
Spring Creek
Stoner Creek
Styers Creek
Thums Creek
Tiffany Creek
Torgerson Creek
Trout Creek
Upper Pine Creek
Valley View Creek

—

Vance Creek
Varney Creek
Washburn Creek
Wilson Creek
Wilson Creek, North
Branch

Wolfs Creek
Merrillan, Gearing Creek
Halls Creek
Van Herset Creek

Millston, Covey Creek..
Matchett Creek
Mattison Creek
Mile Creek
Pigeon Creek
Polly Creek
Pongratz Creek
Robmson Creek
Robinson Creek,
South Fork

Silver Creek
Stony Creek
Trout Creek

Mondovi, Bennett Val-
ley Creek

Cooks Creek
Davis Creek
Elk Creek
Farrs Creek
Gilman Valley Creek.
Hadley Creek
Pratt Creek
Rast Creek
Spildies Creek
Turner Valley Creek..
Ulbergs Creek

Neenah, Klinkes Spring
Creek

Sorensons Creek
New Libson, Hoton

Creek
Macomber Creek
White Creek

Norwalk, Coals Valley
Creek

Otis, Beade Creek
McCloud Creek
Ox Bone Creek, Up-
per

Prairie River
Silver Creek
Smith Creek

Park Falls, Aucker
Creek

Beaver Creek
Butternut Creek
Cooledge Creek
Deer Creek
Dyerimple Creek

1,500
1,593
1,593
1,593
1,593
1,500
1,500
1,500
1,500
1,593
1,500
1,500
1,500
1,500
1,593
1,500
1.592
1,500
4.592

1,500
1.500
4.500

900
600
650

1,300
650
300

1,300
300
650

1,300

650
650
650
650

1.500
1.500
3,000
4.500
1.500
3,000
1,500
3.000
1,500
1,500
1,500
1,500

100
100

2.000
1,200
1,200

1,000
650

1,950

1,950
3,250
1,300
1,950

800
800
800
800
800
800
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disposition.

Wisconsin—Continued.
Park Falls, Flood

Creek
Gibson Creek
Hamilton Creek
Hartle Creek
Hilgart Creek
Little Betsey Creek .

.

Mensie Creek
Meyers Creek
Miller Creek
Mimcy Creek
Neuman Creek
Nine Mile Creek
Passner Creek
Patterson Creek
Pinkerton Creek
Rabbit Creek
Saylor Creek
Shaw Creek
Six Mile Creek
Smith Creek
Spring Creek
Spring Steel Creek
Steinaucher Creek
Swamn Creek

Parrish, Prairie River. .

.

Pembine, Pemberry
Creek

Pemene Bou Wou
Pemence Creek

Phelps, Hay Meadow
Creek

Muskrat
Twin Creek

Plymouth, Onion River,
W est Branch

Pound, Bowers Creek .

.

Rhinelander, Bearskin
Creek

Eight Mile Creek
Four Mile Creek
Goodegast Creek
Indian Creek
.Jenny Weber Creek..

.

Lake Creek
Rice Lake, Angles Creek
Beaiuie Creek
Cobb Creek
Cranberry Creek
Deitz Creek
Devils Creek
French Creek
Hay Creek
Hemlock Creek
Kenyon Creek
Kettle Creek
Lawler Creek
Little Bear Creek
Little Tuscobia Creek
Long Lake Creek
Lost Creek
Meadow Creek
Moon Creek
Mud Creek
Overby Creek
Pekegamo Creek
Pine Creek
Rice Creek
Rock Creek
Savage Creek
Silver Creek
Spoon Creek
Spring Creek
Spur Nine Creek
Sucker Creek

Fry and
eggs.

Finger-
lings,

yearlmgs,
and

adults.

Disposition.

800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
300

1,800
1,200
1,000

900
900
100

300
100

1,300
100
100
100
100
100
100
800

1,600
1,600
1,600
800

2,400
800

1,600
1,600
1,600
800

1,600
1,600
800

1,600
800

800
800

1,600
1,600
1,600
800

1,600
1,>600

1,600
800

1,600
1,600
800

Wisconsin—Centinued.
Rice Lake, Sugar Creek

.

Thirty-three Creek....
Tuscobia Creek

Richland Center, Ash
Creel^ East Branch

.

Ash Creek, West
Branch

Bear Creek, Phelan
Branch

Center Creek
Ewers Creek
Fancy Creek
Fox Creek
Grinsel Creek
Hawkins Creek
Hoosier Creek
Little Bear Creek
Little Willow Creek .

.

Longs Branch
Mothers Creek
Pine River, East
Branch

Pine River, West
Branch

Rocky Branch
School Section Hollow
Creek

Soules Creek
Tormey Creek
Will Creek, Branch of.

Willow Creek, Jag-
wish Hollow Branch

Sauk City, Blums Creek
Dunlap Creek
Otter Creek

Sheboygan, Milwaukee
River, North
Branch

Onion River
Oosten Creek
Spring Farm Creek. .

.

Town Scott Creek
Trasey Spring Creek.

.

Sheboygan Falls, Mil-
waukee River,
North Branch

Muilett Creek
Rhine Creek

Solon Springs, Brule
River

Spring Bank Creek . .

.

Sparta, Ash Creek
Beaver Creek
Big Creek
Big Big Creek
Bmders Creek
Bush Prairie Creek . .

.

Camp Creek
Cannon Valley Creek.
Clear Creek
Coles Valley Creek
Fish Creek
Flora Dell Creek
Hughes Creek
Jewell Creek
Leverich Creek
Little Beaver Creek. .

.

Little Big Creek
Little Flora Creek
Little La Crosse River
Little Silver Creek
Lyon Valley Creek. .

.

Moseley Brook
Pauls Creek
Pleasant Valley Creek

Fry and
eggs.

Finger-
lings,

yearlmgs,
and

adults.

800
1,600
800

3,000

1,500

3,000
1,500
1,.500

3,000
1,.500

1,500
1,500
1,500
3,000
1,500
1,500
1,500

3,000

3,000
1,300

1,500
1,.500

1
,
.500

1,500

1,.500

3,(XK)

3,0(K)

3,000

498
498
166
166
498
166

2,000
200
600

800
800

1,.500

500
1,000
900
600
600
300
600
500
600
600
300
600
600
300
600

1,100
600
900
500
600
300
300
600
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Continued.

Disjxjsition. Disposition.
Fry and
eggs.

Finger-
lings,

yearlings,
and

adults.

Wisconsin—Continued.
Sparta, Prescott Creek.

. j

Prince Creek I

Purdv Valley Creek.. |

Reeder Creek '

Rings Creek
Rogers Creek

,

Sand Creek
|

Shalk Creek I

Snow Creek '

Spencer Creek
Squaw Creek *

Stilwell Creek
Strous Creek |

Swamp Creek |

Tarr Creek
West Beaver Creek
Winterfield Creek

[

Winters Brook

Taylor, Curran Cooley
Creek

Erickson Creek
French Creek '

Helle Creek
Holmes Creek
Litson Creek '

Lowe Creek
|

Nichols Creek !

Pile Cooley Creek.— !

Pine Creek
Sharp Creek
Skutley Creek '

Spaulding Creek. !

Strouds Creek
,

Vossa Cooley Creek. i

Tomah, Allen Creek
;

Bear Creek
|

j

Blair Creek i 1

Brandy Creek '

Clear Creek
|

Clifton Creek I

Coles Creek
j

Council Creek !

Dandy Creek I

Deer Creek I

Dixon Creek. T
Drowatzky Creek '

Elm Creek
Finger Creek
Fish Creek
Flag Creek

Jennings Creek '

La Flore Creek '

Mill Creek
Mudd Creek '

Nelson Creek '

Pigeon Creek
Prairie Farm Creek
Sand Creek
Silver Creek
Sparta Creek

:

Squaw Creek
|

Swamp Creek :

Tarr Creek '

Turtle Creek
Wolfi Creek

;

Wrights Creek

Tomahawk, Beaver
;

Creek
Berry'Creek..4

'

Big Pine Creek
Bush Creek
Gut Creek
Hay Creek I

Kuehling Creek. I I

500
600
600
300
300
600
600
300
300
600

1.500
600
300
500

3,000
600
300
600

1.500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
3,000
3,000
3,000
1,500
1,500
3.000
1,500

500
1,400
900

1.000
500
600

1,400
1,900
900
800

1.400
300
500
900
900

1,000
900

1.900
1.400
1.400
1,400
900
900
900

1,400
1.900
1,500
500
900

1,400
900
900
900

200
1,300
1,950

100
650

1,500
650

Wisconsin—Continued.
Tomahawk, Little Pine

Creek
Little Somo River
Pine Creek, South
Branch

Rocky Creek
Squaw Creek

Trempealeau, Beaver
Creek

Beaver Creek, North
Branch

Beaver Creek, South
Branch

Bohris Valley Creek
Crystal Spring Pond. .

'

Crystal Valley Creek.
.

,

Dutch Creek '

Fox Creek I

French Creek
Holcomb Valley
Creek

Kerrigan Valley
Creek

|

Norway Cooley Creek.
Pine Creek i

Tamarack Creek
[

Tin-tie Lake, Beaver
Creek

Turtle Creek I

Warrens, Beltz Creek. '

Brandy Creek
|

Castle Rock Creek
Clear Creek
Daupe Creek
Fish Creek

j

Harp Creek :

La Crosse River, i

North Branch
Lowrey Creek I

Mill Creek !

Millston Creek
|

Patterson Creek i

Poff Creek !

Rudd Creek
[

Second Creek !

Whiskey Creek !WATnan Creek I

Waukesha, Bidwells
Creek

Pebble Brook
Spring Run
Stone Creek
Wolf Creek
Wrights Creek

Waupaca, Emmons
Creek

Pearl Creek
Radley Creek

Wausau, Black Creek
Bull Junior Creek
Bull Sampson Creek
Four Mile Creek '

Kane Creek
Little Embarrass 1

River I

Little Rib River •

Little Sandy Creek
Pine River, North
Branch

Sand Creek
Silver Creek

Weirgor, Maple Creek
Spring Brook

MTieeler, Blank Creek
Little Otter Creek
Otter Creek, I

1,950
100

1,300
1,300
1,300

4,500

4,500

4, .500

1,050
1,600
4,500
4,500
1,050
4,500

1,050

4,500
4,500
1,050
1,050

2,400
2,400

600
600
600

2,000
600

1,600
600

3.000
1.000
600

2,000
2,000

600
1,600
600

2,600
1,900

1,500
3,000
1.500
4.500
3,000
3,000

604
498

1,300
1,300
1,950
1,300
1,300

650
1,300
1,300

1,300
1,300
1,300
1,600
2,400
350
700
700
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Details of distribution offish and eggs, fiscal year 1916—Continued.

BROOK TROUT—Contiiiu3d.

Disposition.
Fry and
eggs.

Finger-
lings,

yearlmgs,
and

adults.

TVisconsin—Continued.
Whitehall, Big Slough

Creek 1,500
1,500
1,500
3,000
1,500
3.000
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1.000
500
500

1,000
500

Bruce Creek
Carpenter Creek
Chimney Rock Creek.
Dagget Creek
Elk Creek
Fitch Coulee Creek
Fly Creek
Fuller Creek
Golden Creek
Irvin Creek
Johnson Creek
Lake Coulee Creek
Nelton Creek
North Branch Creek.

.

Olsons Creek
Pike Creek
Plumb Creek
Russel Creek
Shugurud Creek
Skiinmerhorn Creek .

.

Sleepy Creek
Solfest Creek
Van Sickle Creek

Wilton, Adrian Creek...
Beach Creek
Dorset Creek
Dougherty Creek
Farmers Creek
Finneain Creek 1,000

500Gallaghers Creek
Hibbard Creek 1,500

1,000
1,500
1,000
1,500
1,500
1,000

Hubbard Creek
Huehl Creek
Nathan Creek
Posey Creek
Riordan Creek
Schultz Creek
Sinks Creek 1,000

1,500
1,000
2,000
1,500
1,000
1,500
1,000

100

Slaten Creek
Smith Creek
Stratman Creek
Summerfield Creek . .

.

Uischner Creek
Waige Creek
Webb Creek

Winegar, Ash Creek
Beaver Brook 700
Carlins Creek 100
Fur Creek 100
Iron Creek 100
Kimble Creek 100
Otter Creek 100
Rileys Brook 700
Streaters Creek 700

Winneboujou, Bay Lake
Big Lake

1,600
1,600
3,200
1,600
1,600
1,600

Brule River
Cutler Creek
Hart Lake
Hungry Run
Lake Florence 800
Little Brule River. . .

.

1,600
2,400
1,600

Long Lake
Lucius Lake
Nebagamon River 1,600
Wheaton Creek 800

II

I

I

Disposition.

Wisconsin—Continued.
Winter, Dead Mans
Creek

Wyoming:
Aladdin, Hay Creek,
North Fork

Basin,Brokenback Lake
Beulah, Long Branch...
Cody, Eleanor Creek
Shoshone River,
North Fork

Shoshone R i ver.
South Fork

Dayton, Sucker Creek,
Upper

Tongue River, South
Fork

Dubois, Warm Spring
Creek

Evanston, Bear River..
Greybull, Beaver Creek.
Cedar Creek
Willett Creek

Laramie, Hundred
Springs Lake

Klein Reservoir
Lusk, Rawhide Creek...
Newcastle, Stockade
Beaver Creek

Ranchester, Lake Creek
Tongue River, North
Fork

Willow Creek
Saratoga, Battle Creek..
Brush Creek and
branches

Calf Creek
Campbell Reservoir. .

.

Cedar Creek and
branches

Cottonwood Creek
Cow Creek
Encampment Creek .

.

Jack Creek and
branches

Lake Creek and
branches

Lily Pond
Low Creek
Magnolia Pond
Pass Creek, Upper
and Lower

Rose Creek
Savery Creek
Slater Creek
Spring Creek and
oranches

Stamp Mill Pond
Sheridan, Bull Creek
Fool Creek
Kemp Creek
Lick Creek
State fish commission

.

Thermopolis, Owl Creek
Warrenton, Lone Tree
Creek

Total b.

Fry and
eggs.a

*50,000

5,057,650 \
*635,000 /

Finger-
lings,

yearlings,
and

adults.

2,400

200
1,600
100

7.000

10,000

10,000

800

800

20,000
1,500
5.250
4. 250
5.000

200
1,500

800

400

10,000

10,000
6. 000
3.000

20,000
5.000
4.000

20,000
4,000
10,000
4,000

22,000

10,256
4,000
4,000
4,000

13.000
4.000
2. 000
3,000

42.000
3.000
5.000
6.000
8, 000

8,000

2,800

1,500

7,576, 817

a Eggs are indicated by an asterisl^ thus (*); all others are fry.

b Lost in transit, 28,550 fry, 35,200 nngerlings.



70 DISTRTBUTIOK OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

SMELT.

Disposition. Eggs. Fry. Disposition. Eggs. Fry.

Maine:
Branch Pond, Branch

Pond 10,000,000

2,000,000

500,000

New York—Continued

.

Willsborough, Warm
Pond 500,000

500,000

Green Lake, Green
Lake

Massachusetts: West
Barnstable, Neck
Pond

Vermont:
Brattleboro, South

Pond
Lyndonville, State fish

commission 10,000,000

5,000,000

Michigan:
Big Bay, applicant
Sault Ste. Marie. State

fish commission
Williamsburg, Scofield

Brook

2,000,000

10,000,000

2,000,000

5.000.

000

2.000.

000

Newport, Salem Pond.

.

Petersburg, Big Pond .

.

Roxbury, State fish

commission
Wilmington, Haystack

Lake

500,000
500,000

500,000

15, 000, 000
New York:
Port Henry, Lake

Champlain
Raquette Lake, Lake

Kora

! Total 36,000,000

GRAYLING.

Idaho: Preston, Bear
River

I

1 o0,000
Montana—Continued.
Whitehall, Jefferson

Michigan: Grayling,
Au Sable River

Montana:
Anaconda, State fish

River 42, 500
100,000 25,000 Wyoming:

Laramie, State fish

commission 250,000
commission 2,300,000

700,000
Sheridan, State fish

Butte, appUcant commission 150,000
Dfihinrgifl TTfiar Tialrn 25,500

625.000

I

1,000,000
100.000

Ennis Madison Lake Total 3,500,000
Madison River
Odell Creek

1, 868, 000

CRAPPIE.

Disposition.

Finger-
lings,

yearlings,
and

adults.

Disposition.

Finger-
lings,

yearlings,
and

adults.

'1

Alabama:
Abbeville, Norman Lake
Andalusia, Doty’s pond
Knox’s pond
Rankin% pond
Thompson’s pond

Anniston, Cane Creek
Choccolocco Creek

Bessemer, Porter’s pond
West Lake

Camden. Bonner’s lake
Capps, Alexander’s pond
Comer, Pruett Pond
De ArmanviUe, Hillabee Creek..
Morris Mill Pond

Dothan, Baizemore Mill Pond...
Malone Mill Pond
Ward Pond

Eufaula, Comer’s pond
Ogletree’s pond

Gadsden, Big Canoe Creek
Sibert MiU Pond

Goodwater, Jayner Lake
Whitley’s pond

Huntsville, Brahan Spring Lake
Jackson, Chastain Lake
Jemison, Cobb’s pond
Linden, Hinson’s pond
Livingston, Big Fm Pond
I.owndesboro, Dickson’s pond...

100
80
80
40
80

200
150
80

320
50
50
40
100
50
150
150
100
40
40
150
100
40
40
150
50
100
.50

50
100

Alabama—Continued.
Madison, Cold Spring Lake
Oneonta, Mill Creek
Opp, Weaver’s pond
Petrys, Duke’s pond J

Prattville, Golson’s pond
Goodson MiU Pond
Rice’s pond
Walls Pond

UnionviUe, Eley’s pond
VaUey Head, Crane’s pond

Arkansas:
Graysonia, Antoine River
Hope, Spring Lake
Nashville, Coleman’s pond (A)
Coleman’s pond (B)

St. Francis River Bridge, St. Francis
River

Colorado: Arlington, Moseley’s pond

—

Florida:
Lake City, Duval Lake
Madison, Lake Rachel
Tallahassee, Silver Trout Lake

Georgia:
Athens, Spencer’s pond
Barwick, Massey’s pond
Bowdin, Indian Creek
Buena Vista, Hollis Lake
Taylor’s pond

Conyers Ivey’s pond

100
150
40
50
<10

80
80
80
40
50

200
135
45
50

225
300

250
375
125

125
125
2.50

375
250
125
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Details of distribution offish and eggs, fiscal year 1916—Continued.

CRAPPIE—Continued.

71

Disposition.

Finger-
lings,

yearlings,
and

adults.

Disposition.

Finger-
lings,

yearlings,

and
adults.

Georgia—Continued.
Crawfordville,Nunn Pond
Douglas, Peterson’s pond
Fairburn, Wynn Pond
Hahira, Miley’spond
Kennesaw, Austin’s pond
Nunez, Forest Glen Pond
Oakum, Rockdale Lake
Ocilla, Larry Lake
Pearson, Guest’s millpond
Pidcock, Byrd Pond
Cutler Pond

Quitman, Blue Pond
Goose Pond

Stevens Pottery, Bloodworth’s pond .

.

Stillmore,Warren’s pond
Sumner, Fowler’spond
Swainsboro, Deer Lake
Valdosta, Cherry Lake
Fly Pond
Soldier Lake

Willacoochee, Paulk’s pond
Vickers’s pond

Illinois:

Apple River, Apple River
Belleville, Dewey Club Lake
Fern Glen Lake
Glen Addie Lake
Heineman Lake
Oakdale Lake

Belvidere, Kishwaukee River
Benton, Coal Company Pond
Shirley Pond

Bloomington, Heaters Pond
Carbondale, England Lake
Maple Hill Lake
Thompson Lake

Coulterville, Adami Park Lake
Illinois Central Lake

Council Hill, Apple River
Du Quoin, Majestic Lake
Edwardsville, Le Claire Lake
Galesburg, Lake Rice
Gibson City, Strata Lake
Golconda, Spring Lake Pond
Hillsboro, Woodland Lake
Hudgens, Crystal Springs Lake
Kell, Jerscydale Pond
Lena, Mammoser Lake
McLeansboro, Sayer’s pond
Meredosia, Illinois River
Meredosia Bay

Mount Vernon, Piper’s pond
!

Napierville, Du Page River
New Douglas, Shady Grove Lake
Nora, Apple River
O’Fallon, Cottonwood Lake
Pleasant Plains, Brown’s pond
Polo, Pine Creek
Rockford, Rock River
Scales Mound, Apple River
Stronghurst, Fort Lake
Teutopolis, College Pond
Thompsonville, Blue Grass Pond
Warren, Apple River
Warsaw, Lake Melvina
Waterloo, Fountain Pond.
Western Springs, Vaughan’s lake

Indiana:
Anderson. Spring Lake
Brazil, Big Deer Lick Pond
Crawfordsville, Home Lodge Pond
Hillsboro, Lake Levi
Indianapolis, Eagle Creek
White River

125
250
250
250
125
125
250
250
500
125
125
250
250
125
125
250
250
375
250
375
250
250

2,000
400
200
100
400
200

8,250
200
300
200
200
300
300
100
200

1,000
300
2.50

300
200
150
100

1,000
125
800
100

a 108, 030
a 6, 400

100
500
125

2,000
200
100

5,900
7. 200
1.200
200
250
100
800
200
100
100

125
150
125
125
375
375

Indiana—Continued

.

Lake Cicott, Lake Cicott
Linnsburg, Smiley’s pond !!.!!!
Plymouth, Pretty Lake
Simman, Stahley’s pond
Troutman’s pond

Teire Haut^. Sandberg’s pond
Vincennes, Friez’s lake
Lake Mont Clare

Iowa:
Bellvue, Mississippi River
Boonville, Reiman’s pond
Davenport, Vanderveer Park Lake
Eldora, Iowa River
Elk Horn, McKinley Pond ! !

!

Exira. Box Elder Lake
Hignland View Pond

Fairfield, Fryman’s pond ! . !

!

Lime Springs, Upper Iowa River
North McGregor, Mississippi River
Onawa, Blue Lake
Steamboat Rock, Iowa River.
Story City, Lake Comar

Kansas:
Cherryvale, Hite’s pond
O’Leary’s pond

Fredonia, Rainbow Lake
Mound City, Adams’s pond
Seneca, Anthony Farm Pond . .

.

' '

Welda, Welda Lake
Kentucky:
Bardstown, Spring Pond
Benton, Dycus’s pond
Carlisle, Sampson’s pond
Chilesburg, Bam Pond !

.

Sycamore Pond
Connors Statiom Cates Lake
Corbin, Laurel River
Crab Orchard, Crab Orchard Lake

Silver Lake
Danville, Caldwell Lake
Hampton Pond
Lee’s pond

Eminence, Beechwood Pond
Nuttall’spond
O’Bryant Pond

Ewington, Atkinson’s pond
Farmers, Pond Number One
Georgetown, Hall’s pond
Glasgow, Dean’s pond
Lee’s pond

Greendale, Crenshaw’s pond
Hemp Ridge, Joeffre Creek
Henderson, Barret’s pond
Cherry Hill Pond

Hickman, Blue Pond
Hamby Pond

Hopkinsville, Oak Grove Pond
Irvine, Twin Pond
Julien, Howell’s pond
La Center,Hinkle’s pond
Terrell Pond

La Grange, Irwin’s pond
Lexington, Reservoir No. 4

MadLsonville, Harmer Pond
Parker Pond

Maysville, Owens’s pond
Morton, Gatlin’s pond
Nicholasville, Hooverhmst Pond
Richardson ’s pond

Paducah, Terry’s pond
Paint Lick, Griffith Pond
Paris, Valley Forge Pond
Ryland, Ware’s pond
Shelbyvllle. Clear Creek

375
125
375
150
150
150
150
150

a 1,729,100
250
200

4,500
250
2.50

2.50

500
9,200

o 260, 500
3,000
4, 500
250

100
100
100
100
500
500

100
50
125
125
125
300
300
300
100
100
200
100
125
150
125
125
125
375
125
125
125
300
50
100
100
100
100
200
100
50
50

150
450
100
50
150
100
100
100
50
200
150
150
300

a Rescued from overflowed lands and restored to original waters.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

CRAPPIE—Continued.

Disposition.

Kentucky—Continued.
Stamping Ground, Xortk Elkharn

River
Stanford, Ballard’s pond
Vme Grove, Cow Lot Pond
Hickory Pond
Mill Creek
Otter Creek

Waddy, Waddy Pond
Walton, Gaines’s pond
\\Tiitesburg, Fields’s pond

Louisiana:
Bastrop, .\nderson’s lake
Church Pomt, Daigle’s pond
Eros, .Tackson Parish Lake
Gilbert, Gilbert’s pond
Gloster, Brinkley’s pond
Hammond, Snell Creek
Iota, Henry’s pond
Minden, McDonald Pond
Orphans Lake

Natchitoches, Chaplain Lake
Scarborough’s lake

Pearl River, WDl’s pond
Port Hudson, Treakle’s pond
Ruston, Carroll Pond
Shamrock, Cassady’s pond

Maryland: Bladensburg, Goodloe’spond.
Massachusetts: Tolland, Big Casino Pond
Michigan:
Clyde, Home Lake
Doster, Pine Lake
Farwell, Johnny Lake
Pond Lake.. ‘

Jackson, Big Portage Lake
Vandercook & Brown Lake

Lake, Crooked Lake
Maremsco, Lake Gogebic
Napoleon, Stony Lake
Pentwater, North Ox Bow Lake
Rose Center, Geer Lake
North Buckhom Lake
Town Line Lake

Twin Lake, Mid Lake
Miimesota:
Homer, Mississippi River
Lanesboro, Root River
Randolph, Bilsby Lake

Mississippi:
Aberdeen, Duck Pond
Menko Pond
Paine’s pond
Quofoloma Lake
Robert’s pond
Rose Hill Lake
Roimd Lake

Ackerman, Buck’s pond
HemphUl’s pond
Sheedy’s pond

Amory, Bett’s pond
Lake Julie
Mayfield’s lake

Bay Springs, Bay Pond
Bay Lily Pond
Johnston’s pond —

Braxton, Willow Pond
Brookliaven, Smith’s pond
Calhoun City, Macon’s pond
Smith’s pond

Canton, Caldwell Lake
Luckett Pond
Lutz Lake
OilWillPond

Centerville, Hodges Lake

Finger-
lings, !

yearlings,

'

and
j

adults,
j

Disposition.

Finger-
lings,

yearlings,
and

adults.

Mississippi—Continued.
Chunky, McGee’s pond 35

375 Clinton, Thompson Pond 40

200 Corinth, Estes’s pond 35

125 Kemper Lake SO
125 Shearon Lake 120

375 Spring Lake SO

375 Smratt I,ake 80

100 Crystal Springs, Blenkston’s pond 35

150 Bridges Lake 70

100 Chatauqua Lake 105
Ervin’s pond 35

80 Scott Lake 35
35 Willow Pond 35
150 Edwards, Askew’s pond 35
40 Harris Pond 105

315 Favette, Cadillac Pond 30
100 Sraus’s pond 60

70 Liddell’s pond 60
100 Smith’s pond 60
150 Florence Steer Pond 50
135 i

Forest, Johns Pond 40

140
!

Georgetown, Lake Bovard 70

35
1

Grenada, Pearson’s pond 70

30 ; Hazlehurst, EUis Lake 70

70
j

Lake Hazle 105
100 Lucky Lake 35

35 i Sandy Point Pond 35
200 Highlandale, Jones’s pond 30

Holcomb, Bridger’spond
Holly Springs, Hurdle Lake

60
400 40
400 Houston, Fair Lake 120

125 Irene, Butler’s pond 35
100 Guv’s pond

Hillside Lake
70

400 70

800 Jackson, Bailey Lake i 105
250 Club Lake

1
70

1.50 Mill Run Lake 70
400 Tooles Cut Off Lake 105

100 Kilmichael, Shelton’s pond 30

400 Knoxville, Cobb’s pond 60
400 Norman’s pond 60
400 Kosciusko, Bailey Lake 160
100 Cain’s pond 40

Rimmer’spond ! 40
a 692, 140

1
Lamar, Cedar Lake 70

200 McDonald’s pond 35
600 i Laurel, Culberth Lake 105

1 Drennan’s pond 35
70 Header’s pond SO

35
1

Southland Pond 70

35 ' Travis Pond I 140

70 Louisville, Creosote Pond
1

160

70 ! Fishing Club Lake 105

70
!

McGee Pond 1 35
70

1

Mitchell’s pond 100
70 ' McCool, Gum Pond 50

100 : Macon, Hill Pond 40

70
I

Thompson’s pond
Mantee, Valiev Pond

SO
80 150
80 ! Meridian, Hamilton Lake 70

80 Waterworks Ponds 105
35

i

Mize, Brvant’s pond 50

35
1

Morton, Bushing’s pond i 35
35

I

Moselle, Rumph’s pond 70
35 i Natchez, Castleman Lake 60
35

1

Ogden Lake 60
40

1

Stewart’s pond 30
80 Sunnyside Pond 30
70 Swavze’s pond

i

30
70 Wilderness Pond 1 30
70 Wilson’s pond

Okolono, Okolono Pond
i

30
70 1 160
GO Olive Branch. McCargo’s pond 105

a Rescued from overflowed lands and restored to original waters.
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Details ofdistribution offish and eggs, fiscal year 1916—Continued.

CRAPPIE—Continued.

Disposition.

Finger-
lings,

yearlings,
and

adults.

Disposition.

Finger-
lings,

yearlings,
and

adults.

Mississippi—Continued

.

Oxford, Beard’s pond
Pachuta, Morgan Lake
Pheba, Cliett’s pond
Cochran Pond
Melton’s pond
Ritch’s pond
Willow Bend Pond

Pocahontas, Cotton Valley Pond
Pontotoc, Orchard Lake
Patterson’s pond

Port Gibson, Magnolia Pond
Prentiss, Lily Pond
Raymond, Estic Pond
Saltillo, Parr’s pond
Sardis, Legge’s pond
Scooba, East Pond
Johnson’s pond
South Pond

Shuqualak, Barn Pond
Constantine Pond
Henderson’s pond (A)
Henderson’s pond (B)
Jones’s pond
Lake Pond
McArthur’s pond
Mill Pond
Steele’s pond
Wigwam Pond

Smith, Marshal Lake
Stratton, Popular Pond
Summit, Railroad Lake
Tishomingo^amp Spring Lake
Toomsuba, Hurtt’s pond (A)
Hurtt’s pond (B)

Tunica, Kinney Lake
Tylertown, Rimes’s pond

Willis’s pond
Union, Day Pond
Reagan’s pond

Vicksburg, Scott Lake
Wahalak, Persons Pond
Washington, Campbell’s pond
Waynesboro, Cochran’s pond

Cole’s pond
West-King Pond
West Point, Coleson’s pond
Deanes Brothers Lake
Hamlin’s pond (A)
Hamlin’s pond (B )

Wiggins, Beaver Dam Pond
Woodville, Beckham’s pond
Kaigler’s pond
Lake Bonniemead
Tucker’s pond

Missouri:
Alma, Deiehoff Pond
Blackbiu-n, Chicago & Alton Pond
Bunceton, Petite Saline Creek
Cabool, Graves’s pond
Doniphan, Miller’s pond
Excelsior Springs, Henry’s west pond.
Grandview, Blue Ridge Pond
Spring Lake Pond

Joplin, Walnut Ridge Pond
I>a Belle, Lake Park
Lamar, Gregory Lake
Mallett Lake

Lebanon, North End Pond
Mill Spring, College Lake
Neosho, Cedar Lake
Turkey Creek
Whites Lake

Newburg, Mihlfeld Lake
Norwood, Farm Pond
Odessa, Lake Vinita

35
70
30
30
30
30
30
35
70

70
30
80
35
80
40
40
40
40
80
80
40
40
120
80
40
80
80
40
80
35
145
35
35
70
70
35
35
70

35
60
40
50
40
80
80
70

105
70
70

150
30
30
30
30

150
200
400
100
100
100
200
200

150
400
400
300

100
100
200
100
51

100
100
300

Missouri—Continued.
Palmyra, Bay de Charles
Parkville, Scarritt’s pond
Richland, Gasconade River
Rocheport, Petrie’s pond
Saginaw, Bolen Lake
St. Clair, Reymer’s pond
Ste. Genevieve, Wilder Pond
St. Louis, Goehrung’s lake
St. Louis, Poupenny Lake
Savannah, McFadden Lake
South Greenfield, Limestone Creek
Turnback Creek

Washburn, Crim’s pond
Windsor, Wilkerson Park Lake
Wyaconda, Wyaconda Lake

Nebraska:
Hardy, Rainey Pond
Hartington, Bow Creek
Spencer, Jerman’s pond
Virginia, Virginia Lake
Wayside, Baird’s pond
Bobemien Creek
Kitchens Pond

New Jersey:
Millville, Union Lake
Newton, Swartswood Lake

New York:
Buffalo, Green Lake
Cuba, Cuba Lake
Gloversville, Lily Lake
Round Lake, Round Lake

North Carolina:
Biscoe, Coggins’s pond
Burlington, Haw River
Murray Mill Pond
Piedmont East Lake

Henderson, Parker’s pond
Maysville, New River
Mount Airy, Fairchild’s pond
Laurel Bluff Pond
McBride’s pond

Rockingham, Marks Creek
Roseboro, Great Swamp Pond
Wilson, Grantham Pond

North Dakota:
Devils Lake, Devils Lake
St. John, Bjrnes Lake
Carpenter Lake
Dion Lake
Fish Lake
Gordon Lake
Jarvis Lake
Krooks Lake
Long Lake
Mill Lake
Oak Lake
Purdy Lake
Schnavily Lake
Taylor Lake
Walker Lake...

Ohio:
Batavia. Little Miami River, East

Fork
Belleville, Gatton’s lake
Columbus, Big Walnut Creek
Geauga IjakejGeauga Lake
Georgetown, White Oak Creek
Lawshe, Brush Creek
Lima, Watkins Pond
Loveland, Little Miam.i River
Morrow, Little Miami River, Todds

Fork
Mount Healthy, Muth’s pond
Ripley, Eagle Creek
Russells Point, Indian Lake
Lewistown Reservoir

200
100
400
100
200
150
200
150
500
200
300
300
100
400
250

100
250
250
150
250 V

250
125

400
400

375
625
375
375

125
250
250
250
250
375
125
250
250
250
250
250

600
200
200
200
200
200
200
200
200
200
200
200
200
200
200

300
125
375
62.5

300
300
1.50

300

300
150
300
300
300
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Details of distribution offish and eggs, fiscal year 1916—Continued.

CRAPPIE—Continued.

Disposition.

Finger-
linp,

yearlings,
and

adults.

Disposition.

Finger-
linp,

yearlings,
and

adults.

Oklahoma:
Ada, Davis Lake
Stewart Lake

Agra, Herrman’s pond
Apache, Beauty Lake
Arc^ia, Sylva Hill Pond
Ardmore, Chickasaw Lake
Hedges Lake
Lake Meda
Loyd’s pond

Buffington, Illinois River
lUinois River, Barren Fork

Caddo, Hull’s pond
Cherokee, La Brue Lake
Sucker Flat Lake

Christie, Barren Fork Bayou
Elgin, Shirk’s pond
Foraker, Robert’s pond
Guthrie, Beland Lake
Santa Fe Lake

Henryetta, Stone’s pond
Hugo, City Lake
Outing Club Lake
Kuli Chito Club Lake

McAlester, Heard’s pond
Marlow, Johnson’s pond
Mill Creek, Chilly Creek
Mooreland, Heinz Lake
Murray Lake

Noble, Kirbie Pond
Lake Dunaway
Oklahoma Lake
Prairie Lake

Orlando, Ella Pond
Prairie Pond

Paoli, Ke No Pond
Lane’s pond

Pauls Valley, Morgan Lake
Thompson Lake

Perry, Bame’s pond
Sharon, Baptist Lake
Healey Lake
Lowe Lake
Trotter Lake

Shawnee, Kirst Lake
Mud L^e

Stillwater, Sunnyside Resort Pond
Supply, Irwin Lake
Tangier, Big Spring Lake
Horsheshoe Lake
Laubach’s pond
Turkey Creek
Wolf Lake

Valliant, Mossy Lake
Vici, Spurlocjc Lake
Woodwar<L Blue Lake
Bowlby Lake
Circle Lake
Clear Lake
Geismar Lake
Grant Lake
Hastings Lake
Kline Lake
Kollar Lake
Kutchinski’s pond
Morrow Lake
Peugh Lake
Roundup Creek
Santa Fe Lake
Smith Lake
Spring Lake fA)
Spring Lake(B)
Spring Lake (C)
Swartz Lake
Turnbull Lake
Wegner Lake

100
100
100
100
100
200
100
100
200
500
500
100
300
200
100
100
100
300
400
100
200
300
200
100
100
100
100
100
100
100
100
100
100
100
100
100
100
200
100
100
100
100
100
200
300
100
100
100
100
100
100
100
100
200
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100
100
100
100
100

Oklahoma—Continued.
Woodward, WoodsideLake
Wrights Lake
Zahnen Lake

Pennsylvania:
Chester, Ridley River, Irvings Dam. .

.

Denver. Cocalico Creek
Frankstown, Juniata River, Franks-
town Branch

Huntingdon, Hydro Pond
Jonestown, Big Swatara Creek
Lebanom Colebrook Lake
Lake Conewago
Liehts Lake
Miller Pond
Storer Lake
Water House Lake

McClure, Middle Creek, Branch of
South Carolina:
Abbeville, Little River
Florence, Black Creek
Gaffney, Turner’s pond
Honea Path, Clamp’s pond
Leesville, Shealy’s pond
Montmorency, Moore’s pond
Mount Croghan, Klondike Pond
Piedmont, Brushy Creek
Garrison Lake
Grove Creek
Saluda River

Wellford, Berry Pond

100
100
100

200
400

300
200
400
200
200
200
400
200
200
150

500
900
100
100
100
100
100
200
200
300
400
300

South Dakota:
Belle Fourche, Orman Lake.
Burke, Schulze’s pond
Tripp, Lake Andes
Winner, Lake Westonka

500
250
500
750

Teimessee:
Athens, Richeson Pond
Brownsville, Davis Pond
Chattanooga, Spring Creek
Dyersburg, Fowler’s pond
Fordtown, Halls Clermont Pond
Gallatin, Baber’s pond
Hermitage^ Hurt’s pond
Jackson, Simmons Pond
Lebanon, Cedar Creek
Coe’s pond

Manchester, Duck River
Little Duck River
Phillips’s pond

Mason, Greenlee Pond
Hamblet’s pond

Memphis, Lago Felice
Sink’s pond

Nunnelly, Piney Creek
Shelbyville, Flat Creek
Tate, Helton Pond

100
50
100
50
100
50
50
50
50
50

200
150
50

100
100
90
100
100
100
200

Texas:
Alma, Zerwer’s pond
Alvarado, Hallman Lake
Rogers Pond

Amarillo, Palo Duro Creek
Arp, Willow Lake
Athens, Koon Kreek Klub I.,ake.

Atlanta, Johnson’s pond
Richey’s pond

Austin, Caldwell’s pond
Sterrett Lake

Axtell, Morrow’s pond
Bastrop, Country Club Lake
Trigg’s lake

Belleville, Pin Oak Lake
Bluff Dale, Richardson Creek
Bradshaw, Earnest Lake
Brady, Brady Creek
Bro\\Tiwood, Baugh’s pond

100
100
75

125
100
100
100
100
75

150
50

200
125
75

100
75

100
125
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Details of distribution offish and eggs, fiscal year 1916—Continued.

CRAPPIE—Continued.

Disposition.

Texas-Continued

.

Brownwood, Halliman Pond
Sunnyslope Pond

Caldwell, Caldwell Pond
Pollack’s pond
Wilson Lake

Canadian, Witt’s pond
Childress, Richards’s pond
Chillicoth^ Clark Lake
Cleburne, Country Club Lake
Corsican^ Bunert Park Pond
Burke Lake : .

.

David Place Pond
Texas Company Pond

Craft, Fish Lake
Crockett, Collins’s lake
Davy Crockett Lake
Lacy’s lake
Le Gory’s pond
Smith Pond

Crosbyton, White River
Dallas, Burgher’s pond
Samuel’s pond

Dawson, Akers’s pond
Easley’s pond
Klondike Pond

Del Rio, Charco Pond
Lake Dobbins

Edna, Lavaca River
Flatonia, Arnim’s pond
Fort Worth, Dunmovin pond
Lake Edwin
Lake Worth

Gause, Deen’s pond
Georgetown, Berry Creek
San Gabriel River
San Gabriel River, Middle Fork

Gilmer, Jones’s lake
Grand Prairie, Willow Lake
Grandview, Country Club Lake
Walker’s lake
Grapeland, Bobbitt Lake
Holcomb Lake

Greenbrier, Greenbrier Lake
Merrill’s lake

Greenville, Haney’s pond
Jones Club Pond
King’s pond

Hampton, Fleming’s pond
Henderson, Dunklin’s pond
Hillsboro, Electric Lake
Ellington Lake
Hillsboro Lake

Houston, Werner’s pond
Hubbard, Club Lake
Davison’s pond
Jones’s pond (A)
Jones’s pond
McDaniel’s pond
Matson & AlcDaniel Ponds
West Pond

Hutchins^ Dowdy Lake
Jacksonville, Boles Lake

Churchill Lake
Crysup Lake
Dublin Lake
Morris Club Lake

Justiceburg, Connell’s pond
Kerens^ Price’s pond
La Porte, Cartier’s pond
Laredo, Bruni Pond

:
Leander, Brushy Creek

’ Lindale, Club Lake
Thon^son Lake

Llano, Flag Creek
Johnson Creek

Finger-
lings,

yearlings,
and

adults.

Disposition.

Finger-
lings,

yearlings,
and

adults.

125
Texas—Continued

.

Liano, Llano River 200
100 Oatman Creek 200
125 Pecan Creek 200
100 San Fernando Creek 200
125 Lobo, Lobo Pond 75
200 Lockhart, Lake Sauchez 75
100 Lorneta, Santa Fe Lake 200
125 Longview, Lake Davemia 200
571 Longview Club Lake 200
50 Tate Lake 100
100 Thrasher & Sessum Lake 200
50 Maginta, Cheyenne Lake 125
100 Marble Falls, Marble Falls Lake 200
75 Marion, Schul’s pond 75

100 Melissa, Echo Home Pond 75
100 Memphis, Browder’s pond 65
100 Mercury, Com Creek

Mexia, Cook’s pond
100

100 75
100 Mexia Lake 125
350 Petty’s pond 75
150 Mineola, Massengale’s pond

Sand Springs Pond
75

150 100
50 Moody, Stampede Creek 125
50 Mount Vernon, Arrington’s pond 75

100 Dawson & Smith Pond 75
100 Holbert’s pond

Narcissus, Clarv’s pond
75

100 75
200 Navasota, Oakieigh Pond 100
75 Yarborough Lake 150

200 New Braunfels, Comal River 300
150 0 ’Donnell, Randal’s pond 75
425 Paducah, Fry’s pond 100
100 Richards’s pond 100
375 Palestine, Cannon’s pond 100
225 Phillips Lake 200
150 Ross Lake 200
100 Saline Lake 200
75 Spring Lake 200

545 Spring Park Lake
Taylor’s pond

Palo, Reagan’s pond
Placid, TumelPspond

100

50 100

100 325
100 100

100 Plano, Huffman’s pond 100

100 Queen City, Shelton Pond 100

100 Rice, Fitzgerald’s pond 100

75 Riesel, Little Sandy Pond
Local Stock Pond

75

75 75
100 Rockwall, Nadine Pond 75
100 Rusk, Meadow Lake 50
150 San Angelo, Allen’s pond 100

150 Grines’s pond 125

150 Johnson’s pond 100

100 Sherwood’s pond 75

50 Tweedy Lake 125

100 San Antonio/Willow Lake 475

100 San Marcos, Bachman Lake 300

75 Blue Hole Pond 300

100 Seeliger’s pond 125

200 San Saba, Cherokee Creek 100

100 Seguin, Cottonwood Creek 100

125 Gerdes’s pond 75

200 Geronimo Creek 200
100 Stephenville, Bosque River 200
200 Frey’s pond 100

100 Moore’s pond 100

200 Terrell, Highpoint Pond 125

100 Oakwood Pond 100
50 Walton Pond 75

75 Thomdale, Beard’s pond 100

125 Smith’s pond 100

200 Tyler, Cove Lake 100

150 Spring Lake 150
150 Uvalde, Eight Mile Pond 100

125 Turkey Creek 100

200 Valentine, Evan’s pond 75
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Details of distribution offish and eggs, fiscal year 1916—Continued.

CRAPPIE—Continued.

Disposition.

Finger-
lin^s,

yearlmgs,
and

1

adults. 1

Disposition.

Finger-
lings,

yearlings,
and

adults.

Texas—Continued.
200

West Virginia—Continued.
Shelton, Elk River 300

Bomer Pond 50 Wisconsin:
100 Birchwood, Balsam Lake 300
60 Bass Lake 150

Reed’s pond 100 Berry Lake 150
Rowlarid’s pond 100 Birch Lake 150

75 Nice Tjake 150
75 Number One Lake 150

Waxahachie, Ellis Club Lake Number Two Lake 300
Winfield, Smith’s pond Red Cedar Lake 1.50

Wortham, Longbolham’s pond 100 Saw Mill Lake 300
Virginia: Smith Lake 150
Butterworth, Butterworth Pond 150 Spider Lake 1.50

Carson. Hogwood Mill Pond 300 Blair, Trempealeau Pond 300
Charlottesville, Charlottesville Pond... 450 Brokaw, Wisconsin River 400
Dispatch, Higgins Pond.. 300 Cftntnrifl., Ricft T,ake.- 200
Faber, Urban’s pond 150 Sand Lake 300
T.fifi Hall, T.ieA Tiake 300 Chippewa Falls, Glen Loch Lake 200
Lester Manor, Lanesville Pond 150 La Crosse, Dark Slough Creek 500
Mattoax, Highpoint Pond 150 Mississippi River a 134, 000

500Norge, Scinimore Pond 150 Rice Lake
Pemberton, Johnson & Duncan Pond. 300 Manitowish, Manitowish Lake 1,000
Petersburg, Brander Pond 150 Merrill, Long Lake 400
Winfree Pond 300 Seven Island Lake 400

Richmond, Cottrell’s pond 300 North Freedom, Mirror Lake 1,200
400Falling Creek Pond 450 Pine River Station, Pine River

Hickory Hill Pond 300 Richfield, Friess Lake 300
Suffolk, Copeland Lake 300 Lake Amy Belle 300
Cramer’s pond 300

300
Richland, Parfrey Mill Pond 200

1,000
150

.CJnmmit Prayer’s pnnrl Sheboygan Falls Sheboygan River ...

Westham, Boulware’spond 300 Turtle Lake, Hilfman Lake
Bowe’s pond 150 Little Round Lake 150
Gregory’s pond 150 Silver Lake 185
Westham Creek 150 Staples Lake 300
Westham Lake 150 Vesper, Maple River Pond 400

Wytheville, Reed Creek, South Fork.. 6,600 Wausau, L&e Wausau 800
West Virginia:
Cameron, Fish Creek 400

Wyoming:
Cheyenne, Sloans Lake 100

Fairmont, Booth Creek 400 Glenrock, McDonald Pond 250
Prickfitt Creek 400
^Vhite Day Creek

j

400 Total b 3, 122, .332

a Rescued from overflowed lands and restored to original waters.
i> Lost in transit, 970 fingerlings.

ROCK BASS.

Disposition.
Finger-
lings.

Disposition.
Finger-
lings.

Arkansas:
Alma, Bushmiaer Pond
Batesville, Mobley Pond (A)
Mobley Pond (B)

Clarksville, Brisco’s pond
Johnson, Avalon Pond
Pocahontas, Black River

Colorado: Maneos, Weston’s pond.
Florida: Wauchula, Breshy Creek.
Georgia:
Dalton, Mill Creek
Yeager’s^nd

McDonough, Walnut Creek
Summit, Johnson Pond
Suwanee, St)ence’s pond

Illinois:

Anna, Sitter’s lake
Belleville, Lake Christine
Effingham, Greuel’s pond
Napierville, Du Page River
West Stone Quarry Pond

2,400
1,000
1,000
3,200
4,000

184
200
600

500
200
500
300
400

200
500
200
800
800

Indiana:
Atlanta, Garhart’s pond
Danville, Trotter’s pond
Depauw, Blue River
DiUsboro, Sanatarium Pond
Donaldson. Koontz Lake
Elkhart, Cnristiana Creek
Elkhart River

English, Dvunplin Creek
Little Blue River
Little Patoka Creek

Evansville, W'atershed Pond
Lexington, Englishton Park Pond
Lynn, Johnson’s pond
Marengo, Whiskey Run Creek
Munice, No Name Creek
Newburg, Sargent’s lake
Otisco, Fourteen Mile Creek
Radley, Duck Pond
Saline City, Valleyview Pond
Scottsburg, lola Lake

300
100
250
100
600
300
800
200
400
200
1.50

100
100
400
300
150
300
200
100
200
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Details of distribution offish and eggs, fiscal year 1916—Continued.

ROCK BASS—Continued.

Disposition.
Finger-
lings.

Disposition.
Finger-
lings.

Indiana—Continued.
Sellersburg, Brock’s pond
Spades, Lake Flow Mah
Sunman, Clear Pond
Wabash, Mississinnewa River

Iowa:
Davenport, Lower Pond
Yorktown, Miller’s pond

Kentucky:
Bardstowin McClure’s pond
Buechel, Hikes Pond
Cadiz, Birds Creek
Caney Creek
Donaldson Creek
Dyers Creek
Little River, Lower
Little River, Muddy Fork
Little River, Sinking Fork
Little River, Upper

Campbellsville, Campbell’s pond
Campbellsburg, Sunshine Lake
Corbm, Chesnut’s pond
Covington, Dickman’s pond
Crab Orchard, Cedar Creek
Dix River

Crescent Springs, Reinhart’s pond
Elizabethtown, Boyd’s pond
Irwin’s pond

Eminence, Silver Lake
Thomas Pond

Glasgow, Beaver Creek
Boyds Creek
Miller’s pond

Hazard, Kentucky River, North Fork.
Henderson, Sugar Tree Grove Pond..

.

Woods Pond
Ilsley, Ashmore’s pond
Fox’s pond

Lebanon, McElroy’s pond
London, McKee Pond
Louisville, Lansdowne Lake
MiUersburg, Hinkston Creek
Mortons Gap, Lovan’s pond
Moimt Sterling, Prewitt’s pond
Myra, Bumgardner’s pond.
Nolin, Wolf Spring Pond
Nortonville, Oates’s pond
Paris, Hinxton Creek
Quicksand, Back’s pond
Rowletts, Lester’s pond
Woodland Pond

St. Charles, Coal Company Lake
Springfield, Clement’s pond
Cooper’s pond
Gnmdy Home Lake
Roanoke Lake

Stanford, Dix River, Hanging Fork..

.

Trenton, West Fork Creek
Tyrone, Cedar Brook Pond
White Villa, North Lake
Williamsburg, Cumberland River
Williamstown, Kendall Pond
Yeager, Shelby Creek

Louisiana: Dubach, Sconyer’s pond
Maryland:
Asbestos, Burklee Pond
Charlestown, Seneca Pond
Cheltenham, Brookfield Lake
Woodbine, Warfield’s pond

Michigan:
Twin Lake, West Lake
White Cloud, Little Robinson Lake..

.

Minnesota: Homer, Mississippi River . .

.

Missouri;
Butler, Spring Pond
Crane, Lancaster Lake
-Miller, Willow Spring Pond
Monett, Lake Mendon
Morrisville, Paris Pond
Pleasant Hill, Lake Leonard

100
100
100
500

150
125

100
150
300
300
300

Missouri—Continued.
Rolla, Little Dry Fork Creek . .

.

Meraraec River, Big Dry Fork
Saginaw, Walker Lakes

New Jersey:
Asbury Park, Wesley Lake
Magnoha, Kinsey’s pond
Red Bank, Nanuet Pond

New York:
Congers, New Lake
Derby, Lily Pond
Newburgh, Orange Lake
Pine Plains, Stissing Lake

North Carolina;

2,000
2,000
300

200
200
200

127
128
•15

400

200
400
300
200
400
200
300
400
100
300

500
100
200
100
600
300
100
500
200
400
100
100
200
200
400
500
200
100
200
100
100
400
100
100
200
300
100
500
5C0
500
400

1,000
200
200
400
200
400

4.000

100
100
200
100

325
325
75

150
300
65
100

2.000
2,000 1

Asheville, White Flint Pond
Drexel, Asbury ’s pond
Ela, Ocona Lufty River
Ellerbe, Mountain Creek
Etowah, Smith’s pond
Gold Hill, Poole’s pond
Greensboro, PrintWorks Lower I’ond

.

Haw River, Lake Elizabeth
High Point, Yadkin River
Hillsboro, Belleview Pond
Hominy, Davis’spond
Kings Mountain, Wells’s pond
Lexington, Nokomis Lake
Louisburg, Gordon’s pond
Morrisville, Kelly’s pond
Oxford, Haymount Pond
Pee Dee, Blewitt Falls Pond
Pinehurst, McDonald’s pond
Raleigh, Beaverdam Creek
Roaring River, Briar Creek
Caudill’s pond

Ronda, Brooks’s pond
Warren Plains, Weaver’s pond
Woodleaf, Tliird Creek Pond

North Dakota: Leith, Kolbank Pond.

.

Ohio:
Archbold, Buehrer’s pond
Belleville, Wade’s pond
Cincinnati, Chapman Lake
Lake View, Indian Lake
Mansfield, Clearfork Creek, Buckhorn

Branch
Clearfork Creek, Johnsville Branch.

.

Oklahoma;
Aydelotte, Willow Lake
Durant, Gunter’s lake
Guthrie, Job’s pond
McComb, Motley’s pond (A)
Motley’s pond (B)
Motley’s pond (C)

Mill Creek, Five Mile Creek
Hepsey Creek
Three Mile Creek

Pauls Valley, Derdyn’s pond
Perry, Reservoir Lake
Shawnee, Kranning’s pond
Tishomingo, Blue River

Mill Creek
Tribbey, Henderson’s pond
Vinita, Thompson’s pond

Pennsylvania:
Ellwood City, Crystal Pond
Hanover, Bechtel’s pond
Jenkintown, Madieara’s pond
Johnsto\vn, Peters’s pond
Quemahoning Lake
Sugar Run Dam

Lake Carey, Lake Carey
McClure, Middle Creek, West Branch.
Mocanaqua, Priest Farm Pond
Oil City, McCall’s pond
Reading, Hill Creek
Scranton, Lake William
Thurlow, Trainer Creek
Waterford, Lake Pleasant
Wernersville, Glen Tilt Pond

100
150
400
450
200
150
200
200
400
400
100
150
400
150
100
150
300
100
400
400
100
100
400
200
200

100
200
100
500

200
300

7.500
1,600
4.500
3,000
3.000
4,500
5.000
2.000
4.000
3.000
3,000
3.000
4.000
4.000
3.000
2.000

400
200
200
200
70
140
100
100
100
200
250
100

300m
250
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Details of distribution offish and eggs, fiscal year 1916—Continued.

ROCK BASS—Continued.

Disposition.

South. Carolina:
Abbeville, Calvert’s pond
Central, Rowland’s pond
Easley, Jones’s pond
Looper’s pond
Robinson’s pond

Honea Path, Clinkscales’s pond
Poston , Johnson’s pond
Rock Hill, Davis Springs Pond
Wellford, Middle Tiger Lake

South Dakota: Smithwick, Happy Hol-
low Pond

Tennessee:
Baxter, Oliver’s pond
Brunswick, Kelly’s pond
Sink’s pond

Chattanooga, Lookout Ponds
Gates, Wilkes’s pond
Henry, Maple Lake
Lexington, McHaney’s pond
Medon, McDaniel Lake
Oakdale, Emory River
Powder Springs, Flat Creek
Riceville, Boyd’s pond
Cagle’s pond

Sparta, Officer’s pond
Tate Springs, German Creek
Tellico Plains, Tellico Lake
Wartrace, Duck River, Garrison Fork

Texas:
Arlington, Rudd Lake
Asherton, Brown’s pond
Leonard’s pond
Taylor’s pond

Austin, Howell’s pond
Big Wells, Wait’s pond
Borffiam, Bishop Lake
City Lake

Bremond, Shaw’s pond
Brownwood, Roberts Lake
Taylor Lake

Bryan, Oak Grove Pond
Calvert, Jones’s pond
Chester, Hampton Pond
Cisco, Lake Burnie
Reich Lake

College Station, Kyle’s pond
Como, Gamblm Lake
Cooledge, Osborn’s pond
Crockett, Smith Wilson Lake
Cushing, Stevens Pond
Dalhart, Wynne’s pond
Dallas, Kidd Spring Pond
De Leon, Chambers Lake
Del Rio, San FeUpe Creek
Deport, Latham Pond
Willow Pond

Dublin, Dublin Daisy Pond
Eagle Lake, Smith’s pond
Edgewood, Wolfe’s pond
Edna, Lavaca River
Navidad River
Sandies Creek

EUinger, Knolle’s pond
Falfurrias, Agua Buena Pond
Power Company Pond

Forney, Sowell’s pond
Fort Worth, Lake Worth
Live Oak Creek

Gainesville, Spring Creek
Goodnight, Spring Creek Lake.
Grand Saline, Clear Lake
HaUettsville, Gerdes’s pond
Henderson, Menefee’s pond
Henrietta, Edwards’s pond
Honey Grove, Gambill’s pond
Howe, The L Lake
Joaquin, Blackmon’s pond
Jourdanton, Hagelstem’s pond

FiQger-
lings.

Disposition.
Finger-
lings.

-I

100
150
200
200
150
200
300
200
100

200

150
4,800
2,400
400

2,400
4,800
4,800
4,800

200
200
100
100
200
100
400
200

100
60
60
60
150
50
200
200
100
150
200

75
75
175
100
100
100
50
150
50
150
200
100
200
100
100
50
75
100
100
100
100
50
50
50
100
200
200
150
150
100
75
75
100
100
50
75
50

Texas—Continued.
Karnes City, Morris’s pond
Kaufman, Nash’s pond
Pasture Pond

Kemp, Clear Lake
Long Lake
Trinity Lake

Laredo, Moritos Lake
Lone Oak, Simmons’s pond
Long Branch, Lake Claytonia
Lott, Greener’s pond
McKinney, Davis’s pond
Madisonville, Dean’s pond
Marion, Sylvan Pond
Mart, Reuwer’s pond
Melissa, Nicholson’s pond
Middle Water, Todd’s pond
JOdland, King’s pond
Midlothian, Gulf Lake
WUUams’s pond

Millsap, Mdlsap Lake
Minard, Ellis Reservoir
Moscow, Holland’s pond
Navarro, White Pond
Navasota, Floyd’s pond
Nevada, Crenshaw’s pond
New Boston, Hart’s pond
New Boston Club Pond
Pirkey’s pond

Newville, Wall’s pond
Pampa, Coffee’s pond
Perry, Dyck’s pond
Pine Hill, Orr’s pond
Pittsburg, Bermuda Lake
Cottle Lake

Plainview, Buena Vista Lake
Duensing’s pond

Rosebud, Waters’s pond
Richardson, Sunnybrook Pond..,
Riviera, Roberts’s pond
Rotan, Bacot’s pond
Gyp Lake

Rugby, Day’s pond
Grant’s lake
Griffin ’s pond

Sadler, Sycamore Park Pond
San Antonio, Harrigan’s pond....

Saur’s pond
Schulenberg, Clear Water Lake.

.

Sealey, Burger Pond
Sherman, Burton’s pond (A)
Burton’s pond (B)

Slayden, Kaye Pond
Teague, Daniel’s pond
Terrell, Meadow Lake
Terry, Derrough-Singleton Pond
Valley Mills, Alfalfa Dale Pond.

.

Vernon, Spring Creek
Spring Lake
Spring Pond

Victoria, Antonioli’s pond
Wellborn, Barron’s pond
Willis, Smith’s pond
Wills Point, Freeland Lake
Lake Campbell
Lake Gallatiu
Lake Harris
Lake Henry

Utah: Murray, Spring Pond
Virginia:
Abilene, Millandale Pond
Arrington, National Pond
Baskerville, Piney Pond
Bumleys, Alta Vista Pond
Chatham, Hunt’s pond
Covington, Jackson River
Danville, Walters’s pond
Dry Fork, Taylor’s pond

50
65
50
120
195
75

100
50

75

75

50
200
50
100

50
100

50
1.50

50
50

50
50
50
100

50
100
200
200
100
100

50
75

100
100

200
100

60
50

75
50
50
100
100

100

50
80

80
50
150

200
200
100

50
100

75

50
150

150
150

50
50
150
100
100
100

100

100
200

150
100
50

1.50

150

500
250
100
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Details of distribution offish and eggs, fiscal year 1916—Continued.

ROCK BASS—Continued.

Disposition.

Virginia—Continued.
Emporia, Meherrin River
Goode, Lawson’s pond
Gordonsville, Weilersbacher’s pond. .

.

Gretna, White Thorn Pond
I,

Hatton, Stevens’s pond
^

Norfolk, Smith Lake
i South Hill, Westview Pond

Florida: Pinetta, Elbow Lake..
Georgia: Roberta, Lowe’s pond,
Texas:
Henderson, Arnold Lake
Burk Channel Pond
Gary’s pond
Lake Charleybrook

Finger-
lings.

Disposition.
Finger-
lings.

160
Virginia—Continued.

Stanley, Hawksbill Pond 200
200 Swoope, Middle River 500
150 Union Level, Johnson’s pond 50
125 Winchester, Lake Frederick 200
200
1.50 Total « 165, 149
50

WARMOUTH BASS.

150 Texas—Continued.
100 Henderson, Lakewood Pond 75

McDavid Lake 75
75
75 Total 700
75
75

<1 Lost in transit, 250.

SMALLMOUTH BLACK BASS.

Disposition. Fry.

Alabama:
Bangor, Sugar Creek 5,000

12,500
7,500
7,500

Birmingham, Village Creek
Lake

Creola, Hatter’s lake
Fort Payne, Wills Creek
Huntsville, Spring Pond
Leesburg, Terrapin Creek. .

.

Montgomery, Crescent Lake
Mosteller, Spring Creek
Tuscumbia, Town Creek

Connecticut:
Amston, Warner’s pond
Bristol, Cedar Lake

i6,666
5,000
5.000
12,500

3.000

Waterbury. Chestnut Hill
Pond

a City Mills Pond
K Lake Quassapaug
# Delaware:

Hf Wilmington, Circle Pond . .

.

It Spring Pond
^ Georgia:
& Adairsville, Oothcalooga
^ . Creek

^ Atlanta, Brookhaven Lake.
S Cartersville, Euharlee Creek

y Wildwood, Lake Lookout.

.

fc Illinois:

Antioch, Huntler Lake
g! Barstow, Rock River
jfc Danville, Little Vermilion
ft River
if* Vermilion River, Middle

Fork
L Vermilion River, Salt

Fork
Grayslake, Third Lake
Lake Zurich^ Lake Zurich.

.

Red Bud, Dman’s pond
Wilmington, Kankakee

r River
Indiana:

Bloomfield, Plummer Creek
Richland Creek

BlufEton,Studebaker’s pond

5,000
7,500
10,000
7,500

7,500
10,000

10,000

7,500

7,500
10,000
7,500
7,500

7,500

Finger-
lings.

140

60

60
60
85

100
265

150
150
100

Disposition. Fry. Finger-
lings.

Indiana—Continued.
Brazil, McGregor’s pond
Columbus, Clifty Creek
White River, East Fork.

.

Depauw, Blue River
Dunkirk, Fishback’s pond.

.

Dupont, Guthrie’s lake
Fort Wayne, Maumee River

St. Joseph River
St. Marys River

Howe, Pigeon River
Pigeon Lake

Huntington, Little River. .

.

Salamonie River
Wabash River

Indianapolis, Buck Creek. .

.

Eagle Creek
Fall Creek
White'River

Lagrange, Cline Lake
Mongo Mill Pond
Shipshewana Lake

Marion, Mississinnewa
River

Michigan City, Clear Lake.

.

Saguney Lake
Tee Lake

Monticello, Tippecanoe
River

Morristown, Blue River
Motts, Big Indian Creek
New Albany, Mount St.

Francis Pond
Noblesville, Cicero Creek. ..

Hinkles Creek
Stony Creek
White River

North Vernon, Mascattauck
Creek

Otisco,Fourteen Mile Creek.
Peru, Eel River
Richmond, Thistlewait
Ponds

Spencer, Eel River

7,500

2,000

7,500
10,000

5.000
2.000
4,000
4,000

2,000
2,000

10,000

'4,' 666'

6,000
4,000

75
150

225
50
100
100
150
100

300
150
200
150
150
200
150
150

200

150

200

50
150
150
150
200

150
150
225
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Details of distribution offish and eggs, fiscal year 1916—Continued.

SMALLMOUTH BLACK BASS—Continued.

Disposition. Fry.
Finger-
lings.

Disposition. Fry.
Finger-
lings.

Kentucky:
Bowling Green, Drakes
Creek 350

Michigan—Continued.
Clyde, Duck Lake 2,000

li’ving Lake 75
200
100
200

Brush Creek, Round Stone
7,500
7,500

Long Lake
Milford Lake

Corbin, Lynn Camp Creek.

.

Crab Orchard, Cedar Creek

.

Danville, Caldwell Lake
Elizabethtown, Nolin River
Elktoin Dill Pond

Spring Lake
300 Westerlev Lake 1,000

5,000
12.500
2.500
7.500

7,500
7,500
10,000
10,000

Crystal Falls, Fortune Lake
Lake Marie

400
400
300Upper Holmes Lake

Elk Fork Creek Davisburg, Pennell Lake . .

.

Delaware, Beaver Lake...
2,000

Frankfort, Cedar Creek and 200
200
200
200
200
200
300

Bete Gris Bayou
State Hatchery Pond Deer Lake

Lac La Belle
Herndon, Little River Lake Upson

1,000 Mud Lake
Jackson, Kentucky River,
North Fork 10,000

5.000
7,500
3.000
10,000

i Dunham, T.fl.ke Celeste
Edmore, Little Penny Lake.
Edwardsburg, Davis Lake..
Elba, Riley Lake

2,000
1,000
2,000

Maceo, Kingfisher Lake
Nortonville7No. 1 Lake

Escanaba, Ontonagon Lake
Farwell, Deadmans Lake. .

.

Devils Lake

400
Shelbyville, Br^hears Creek 1,000

1,000
1,000
1,000
1,000
1,000
1,000
2,000
2,000
2,000
4.000
2.000
4,000
4,000

600
600 Dollar Lake

Stamping Ground, North
Elldiorn Creek 10,000

5,000

Lower Lake
Snod Lake
Thirteen Lake

600 Francisco, Clear Lake
Louisiana: Lake Charles, Cal-
casieu River 4,000

Gaylord, Crescent Lake
Greenville, Bass Lake
Fish Lake

Maine: Fryeburg, Lake Keyar
Maryland:
Detour, Double Pipe Creek
Monocacy River

198

106
106
53

Loon Lake
Sanderson Lake
Turk Lake
Turkey TiSke.

Dorsey, Deep Run Branch.

.

TTa.stings, Barber T^ake.

.

400
400
400
300
400

Massachusetts;
Lowell, Burgess Pond
Nabnassett Pond

800
800
800

Bumps Lake
Carters Lake
Leach Lake

Newfield Pond Long Lake
Sagamore, Wakeby Lake. .

.

200

50
50
50
50
50
50
50
50
50
50
50
50

Highland, Dunham Lake..

.

Long Lake
2,000
2,000
2,000
2,000

Shelburne Falls, Ashfield
Pond Pettibone Lake

Bardwell Pond Round Lake
Franklin Pond Waterbury Pond 50

Gardner Falls Lake Whalen Lake 2,000
1,000
1,000
2,000
1,000
1,000
1,000
1,000

Griswold Pond .

.

Holly, Allen Lake
Lamson-Goodnow Pond Bevins Lake
Afannings Eddy Pond Long Lake
Re»servoir N o. 2 .

.

Alallett Lake
Reservoir No. S. .

.

School Lot Lake
Reservoir No. 4. .

.

Warren Lake
Shattuck Pond

.

Wendell Lake
Willis Place Pond .... Houghton, Otter Lake 400

300
300
300
300
300
300

Michigan: ^

Alpena, Franks Lake 1,000
2,000
2,000

Interlochen, Duck Lake
Green Lake

Grand Lake Iron Mountain, Bass Lake.

.

Hubbard Lake Ishpeming, Flat Lake
Amasa, Fire Lake.

.

300
400
400

Gribben Lake
Lake Lady Silver Lake

Au Train, Au Train Lake.

.

Jackson, Big Portage Lake.

.

Brown Lake
2,000
1,000Belding, Pine Island Lake..

Belleville, “ Q” Pond ....
4.000
2.000 Portage Lakes 225

Bergland, Lake Gogebic. .

.

500
300

Finton Lake 1,000
2,000
1,000

Calumet, Medora Lake Vandercook Lake
Caro, Cass River 8,000

1,000
2,000

Jones, Driskel Lake
Cassopolis, Stone Lake 200 Kentnn^ Crystal Tyake 300

150

200

Cedar City, Andresen’s pond
Champion, Lake Machi-
gamme

Maggie Walton Lake

500
150

Ontonagon River, East
Branch

Charlevoix, Adams Lake Kingsley, Arbutus Lake
Lake Ann, Bellows Lake. ..

T.alreView

2,000
1,000
1,000
1,000

Matchett Lake 2,000
2,000Nowland Lake 150

200
200

Susan Lake Ra.risnm Tjake
Twenty Six Lake 2,000

2,000
Lake Gerald, Lake Gerald.

.

300

100
West Twin Lake I.ake Gogebic, Merrowether

RiverCliff, North American River 200
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Details of distribution offish and eggs, fiscal year 1916—Continued.

SMALLMOUTH BLACK BASS—Continued.

Disposition. Fry.
Finger-
lings.

Disposition. Fry. Finger-
lings.

Michigan—Continued. Michigan—Continued

.

Lakeland, Huron River 4,000 Saline, Spring Lake 1,000

4)000 Sidnaw, Burns Lake 100
300 Chapin Lake 100

Little Late 400 Corbin Lake 100
Spring Lake 300 Crystal Lake 100

Mandam Copper Creek 200 Kunze Lake 100
200 McClelland Lake 50

Lake Addie 200 Murphy Lake 100
Lake Fa any Hooe 200 Reed Lake 100
Lake Patty. 200 South Range, Lake Eva 300
Manganese Lake 200 Stager, Stager Lake 300

100 Sturgis, Adams Lake 2,000
Partridge Lake 200 Twin Lakes, Johnson Lake. 300

Marenisc(T, Hawk Lake 300 Lake Gerald 400
Heart Lake 300 Warren, Brick Yard Pond.. 2,000
Lake Gogebic 625 Waterford, Williams Lake.. 150

Marquette)" Badger Creek Watersmeet, Allen Lake 300
Rond. " 200 Lost Lake 300

Lake Thirty Two 300 Wetmore, Mirror Lake, 500
Star Lake .

” 300 Reddies Lake 500
Michigamme, Gibson Lake.

.

300 White Cloud, Crystal Lake

.

300
Millersburg, Earnhardt Little Patterson Lake 300

Lake 2,000 Lost Lake 300
Mullet Lake, Mullet Lake. .

.

500 Witbeck, Chief Lake 300
Negaunee, Ranson Lake 300 Outlet Lake 300
Horseshoe Lake 300 Witch Lake 300

Newaygo, Emerald Lake. .

.

200 Wixom, Moores Lake 1,000
Sylvan Lake 200 Wooster, Peck Lake 300

Niles, Barron Lake 4,000 200 Missouri:
Northville, Cooley Lake.

.

15,000 Aurora, Big Flat Creek 680
Long Lake '. 12)500 Marceline, Santa Fe Club
Silver Lake 200 Lake 216
Straits Lake 12,500 St. Joseph, Crowley Lake... 500
Union Laxe 17, 500 Savanna,ClubPreserveLake. 480
Walled Lake 17,500 Verona, Spring River 850

Oden, Crooked Lake 4,000 Mississippi: Corinth, Powells
Onato, Deer Lake 300 Pond 2,500
Orchard Lake, Cooley Lake 2,000 New Jersey:
Cranberry Lake 4,000 Branchville, Culver Lake. .

.

212
Long Lake 2,000 Bridgeville, Motmtain Lake. 106

Oscoda, Cook Site Pond 2,000 Camden, Willow Grove
Van Ettan Lake 2,000 Lake 159

Otia, Benton Lake 400 Hackettstown, Guard Lock
Lake Otia 2,000 Lake 106

Owosso, Shiawassee River.

.

225 Musconetoong Pond 212
Peacock, Sable Lake 300 State fish commission 159
Penroga, Indian Lake 400 Hammonton, Hammonton
Phoenix, Gratiot Lake 400 Lake 159
Thayers Lake 200 Paterson, Pompton Lake... 265
Tobacco River 200 Trenton, Gropp’s lake 53

Pori, Bab Lake 300 Silver Lake 106
Quimlw, Clear Lake
Cox Lake

300
300

New York:
Batavia, Horseshoe Lake 159

East Lake 300 Bridgehampton, Kellis Lake 145
Long Lake
Middle Lake rAl

300
300

Central Bridge, Schoharie
River 300

Middle Lake (B) 300 Clemons, Pine Lake 195
Mixer Lake 300 Clinton Corners, Upton
Podunk Lake 300 Lake 150

Republic, Michigamme Pnhlfiskill. Schnvlfir Uako 150

River 400 Smith Tvakfl 1 200
Rose Center, Arnold Lake .

.

1,000 Summit Lake 150

Bates Lake 1,000 Colliers, Goodyear Lake 200

Bennett Lake 1,000 Congers, New Lake 100

Buckhorn Lake 3,000 DeRuyter, Tioughueoga
Cheese Lake 1,000 Lake 106
Downing Lake 2,000 Irvington on Hudson, Ir-

Field Lake 1,000 vington Lake 150
Garden Lake 1,000 Johnstown, East Caroga
Gardner Lake 1,000 Lake 150

Green Lake 2,000 Lake Clear Junction, Os-
Humiston Lake 1,000 good Lake 141

Longton Lake
Mud Late.. _

1,000
1,000

Lake Mahopac, Wickson
Pond 150

Hunger Lake 1,000 Monroe, Walton Lake 350
Perrigo I>ake 1,000 Monticello, Kiamesha Lake. 100

Small School Lot Lake 1,000 Newburgh, Orange Lake .

.

150

South Buckhorn T^ake 1,000 Niagara Falls, Niagara River 159

Trumpet Lake 1,000 Parish, Little Salmon River 106

63394°—17 6
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DitaiU of distribution offish and eggs, fiscal year 1916—Continued.

SMALLMOUTH BLACK BASS—Continued.

Disposition. Fry.
Finger-
lings.

New York—Continued.
Peekskill, Johnston’s pond

.

125
Petersburgh, Lake Tilley. .

.

100
Pine Bu^,' Paughcaugh-

naughsinque Creek 100
Riparius, Brant Lake 130
Ronkonk'oma, Lake Ron-

200
St. Johnsville. East Canada

Lake 150
Green Lake 150
Lily Lake 50
West Canada Lake 50

Schroon Lake, S c h r o o n
Lake 65

50
Jamesville Reservoir 50
Lake Owahgena 50
Skaneateles Lake , 50

Ulster Park, Mirror Lake . .

.

100
Water Mill,Xake Nowedo-

nah 195
Wayland, Loon Lake 200
White Plains, Rye Lake 450

North Carolina: “Asheville,
Club Lake 250

Lake Fernihurst 350
Ohio:
Batavia, Little M i a m i

River, East Fork 1, 150
Stone Lick Creek 150

Columbus, Alum Creek 200
Black Lick Creek 200
Duncan Run 333
Licking River 234
Olentangy River 233
Raccoon Creek 200
Rocky Fork Creek 200

Defiance, Maumee River 150
Geo^etown, White Oak

Creek 150
Lawsha, Ohio Brush Creek. 150
Lima, McCullough Lake
Loveland, Little Miami

River

2,000

150
Morrow, Little Miami

River 300
Little Miami River,
Todds Fork 300

Newark, Licking River 6,566
2, 000Raccoon Creek

Rocky Fork Creek 2,000
Ripley, Eagle Creek is6
Troy, Great Miami River.

.

Lost Creek
4.000
2.000

Urbana, Brush Lake 150
Nettle Creek 100

Washington Court House,
Compton Creek 2,000

2,000Paint Creek
Paint Creek, North Fork.. 2,000

Winchester, White Oak
Creek 2,000

Woodsfield, Sunfish Creek..
Oklahoma: Wainwright, City

Pond

2,000

780
Pennsylvania:
Dalmatia, Susquehanna

River 159
Fairview, Wigton Ponds 159
Gett^sbmg, Big Marsh

106
Greenville, Little Shenango

River 53
Harrisburg, Conodoguinet

Creek 159
1

Disposition.

Pennsylvania—Continued.
Horrell, Juniata River,

Frankstown Branch
Huntingdon, Juniata River.
Juniata River, Ra3n’town
Branch

Indian Creek, Indian Creek.
Johnstown, Quemahoning

Lake
Sugar Run Pond

Lititz, Cocalico Creek,
Lower

McClure, Jacks Creek
Manheim, Chicoquis Creek..
PhillipsDurg, Delaware

River
Royersford, French Creek...
Kimberton Pond
Schuykill River

Selins Grove, Perms Creek.

.

Sewickley, Big Travis Creek
Williamsport, Pine Creek. .

.

York, Conewago Creek
Termessee: Tullahoma, East

Mulberry Creek
Vermont:
Danville, Keeser Pond
Mud Pond

Fairlee, Lake Morey
Ferrisburg, Little Otter

Creek
Hardwick, Valley Lake
Morrisville, Lake Lamoille..
North Ferrisburg, Cedar

Lake
Poultney, Lake St. Cath-

erine
Rocky Point, Groton Pond.
Rutland, Meadow Lake
Otter Creek

Springfield, Black River
Swanton, Lake Champlain.
Winooski, Winooski River.

Virginia:
Edinburg, Shenandoah

River, North Fork
Lee, Powhatan Club Pond..
Marion,Holston River, Mid-

dle Fork
Richmond, Allen Club Lake
Forest Hill Lake

Roanoke, Roanoke River. .

.

Salem, Roanoke River
Stephens City, Opequon

Creek
Taylorville, Little River

—

Woodstock, Shenandoah,
River, North Fork

Wytheville, Cove Creek
West Virginia:
Bluestone Jet., Bluestone

River
Elkins, Tygarts Valley

River
Elm Grove, Wheeling Creek
Huntington, Guyandotte

River
Keyser, Patterson Creek
Marlinton, Kapps Creek
Wellsburg, Buiialo Creek . .

.

Romney, South Branch
River

Total a 762,710

Fry.

6,000
7.500

3.500
3,000
3,000
7.500

6,000
3.000

6.000

10,000

12,000
15.000

10.000
10,000
8,000
10,000

5,000

Finger-
lings.

106

106
106

106
106
106

159
106
53
53

106
106
159
106

195
195
150

95
50
195

195

195
200
75
75

100
40

195

450
450

300

65, 169

a Lost in transit, 159 fingerlings and 35,000 fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS.

Disposition.

Fry,o
finger-

lings,

yearlings,
and

adults.

Disposition.

Fry,

a

finger-

lings,

yearlings,
and

adults.

Alabama:
Abbeville, Abbey Creek
Arnold Pond
Choctawhatchee River
Espey’s pond
Ward Lake

Alexander City, Hillabee Creek
Tankersley’s pond

Alpine, Caldwell Pond
Alton, Dean’s lake
Andalusia, Riley’s pond
Aiuiiston, Choccolocco Creek
Mangham’s pond
Oxford Lake
Rock Creek
Whiteside’s pond
Willett’s pond

Ashby, Myrtle Lake
Athens, Mackey’s pond
Bangor, Beechwood Lake
Birmingham, Edgewood Lake
Turkey Creek

Boaz,Moss Pond
Brantley, Hill’s pond
Tuck’s pond

Brent, McMillan’s pond
Brewton, Barbour’k pond
Big Jumper Creek
Cedar Creek Pond
Ellis Pond
Murder Creek

Brierfield, Mahans Creek
Brundidge, Dubose’s pond
Calcis, Kelly Creek
Caldwell, Forman’s mill pond
Camdem Albritton’s pond
Capps, Fall Pond
Carney, Carney Pond
Cedar Bluff, Johnson’s pond
Chase, Flint River
Cherokee, Keeton’s pond
Chesterfield, Lookout Mountain Lake.
Clanton, Foshee’s pond
Clayton, Clarks Old Mill Pond
Clayton’s pond
Kennedy’s pond
Martin’s pond
Old Warren Pond

Cobra, Lake Bologna
Courtland, Big Nance Creek
Cuba, McGowen’s pond
Dancy, Baker’s pond
Cedar Lake
Virginia Lake

DeArmanville, Choccolocco Creek
Demopolis, Prout’s lake
Warrior River

Dora, BigWarrior River
Elba, Allred’s lake
Backwater Lake

Elmore, Goree’s pond
Ethelsville, Hancock’s pond
Eufaula, Country Club Pond
Evergreen, Cane Brake Creek
Fayetteville, Averitt Branch
Florala, Lake Jackson
Foley, Lake Petit
Walker’s lake

Ft. Pa3Tie, LittleRiver
Town Creek

Gadsden, Bellevue Pond
Cox Lake
Nocolula Creek

100
100

3.250
150
100
300
100
150

2,000
150

4.000
2.000

300
100

4.000
60

200
1,500
500

1.000
1,000
1,000

150
750
750
500
500
500

1,000
500

4.000
500

1,500
60
30

250
110

1.000
500
30
30

500
150
100
250
100
300
50

1,000
600
50

1,000
1,000
300
500
200
900
200
300
50

1,000
1.250
500
50

2, SOO
1,000
1,000
4,000
4.000
1,600
2.000
3,000

Alabama—Continued

.

Gantt, Gantt Mill Pond
Rawl Mill Creek
Wasme Able Pond

Greenville, Four Mile Mill Pond
Gimtersvill^ Smith’s mill pond
Haleyville, Clear Creek
Headland, Brown’s mill pond
Helena, Buck Creek
Inverness, Hill Pond
Irvington, Clear Lake
Jacksonville, Brown’s pond
Jamestown, Mill Creek
Leighton, Town Creek
Lincoln, Choccolocco Creek
Hollingsworth’s pond

Lisman, Miller’s pond
Wahaloc Creek

Livingston, Ziegler’s pond
Luveme, Kings Lake
McDonald Lake
Matthews Lake
Welch’s pond

Madison, Bronaugh’s pond
Fletcher’s pond
Jamar PondWillow Lake

Montgomery, Gravel Pit Lake
Holt’s lake
Irvine Lake

Naftel, Naftel Pond
Newton, Jones’s pond
Oneonta, Little Warrior River
Opp, Weaver’s pond
Ozark, Weeks’s pond
Paint Rock, Paint Rock River
Pelham, White’s pond
Pike Road, Crow Nest Lake
Quinton, Skelton Creek
Reads Mill, Reads Mill Pond
Rendalia, Riser’s pond
Repton, Porter’s pond
Russellville, Sloss Pond
Rutherford, Cowiker Creek
Samson, Crew’s pond
Selma, Ivey Pond
Kahn’s pond
Melwood Lake

Speigner, State Farm Pond
Sterrett, Kelly Creek
Stewart, Hedleston Lake
Sulligent, Brush Creek Pond
Talladega, Pope Creek
Tallassee, Tallapoosa River
Three Notch, Bluff Creek
Johnston’s pond
Lake View
Thornton’s pond (A)
Thornton’s pond (B)
Thornton’s pond (C)

Troy, Henderson’s lake
Tuscaloosa^ Johnston’s pond
Union Springs, Edward’s pond (A). .

.

Edward’s pond (B)
Rosenstihl’s pond
Sims’s pond

Uniontown, Beeker Pond
Perry Place Pond
Stollenwerch Pond

Valley Head, Benges Creek
Verbena, Chestnut Creek
Wells, Price’s pond
Whatley, Grant Lake

1,000
150
200
200

2,000
600
50

3.500
100

1,000
200
80

1,000
300
100

1,000
2,000

300
750
250
250
250
500
500

2, 000
2,000
1,250

750
750
750
100

2,000
80
500

1,080
1,000
400

1,300
200
100

1,000
300

1.500
50
100
200
200

1,000
300
fiOO

1,000
50
200
200
100
300
100
100
100

1,000
300
500
500
150
500

1,000
500

2,000
30

750
50

250

o Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.



84 DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Arizona:
Ash For:^ Lewis’s pond
Meath Pond
Piachao Pond

Clarkdale, Pecks Lake
Naco, Naco Pond
Prescott, LakeWatson
San Simon, Buck’s pond
Williams, Howard Lake

Arkansas:
Cable Creek, Big Piney Creek
Camden, Bradley Lake
Johnson Lake
Webb Lake
Woodard Lake

Elba, Little Red River

Elkins, White River
Greenland, White River, East Fork...
Hope, Coney Lake
Kings River, Kings River
Osage River

Little Rock, Dickinson Lake
Neimeir Lakes
Spring Lake

Mammoth Spring, Spring River

Ozark, Mulberry Creek
Patmos, Bums Mill Pond
Willow Spring Pond

Pocahontas, Black River
Lewis’s lake
Mansco Creek
Mill Creek

Russellville, Illinois Bayou, East Fork.
South Greenfield, Cox’s pond
Springdale, Dan Lewis Lake
East Brush Creek
Illinois River
Osage River
Richland Creek
Spring Creek
War Eagle Creek
"StTiite River

Swan Lake, Swan Lake
Texarkana, Country Club Lake

Colorado:
Akron, Gill’s lake
Avondale, Grant’s jx)nd
Falcon, Edwards’s pond
Glenwood Springs, Lyle Lake
Grand Junction, Redlands Pond
Hooper, King’s lake
Lamar, Adobe Lake
Chain of Lakes
Two Buttes Lake

Loveland, Benson Lakes
Fairport Lake
Rist-Benson Lake

Manzanola, Mallett’s lake
Miramonte, Carter’s lake
Peyton, Herman Pond
Rouse Junction, Valdez Lake

Cormecticut:
East Windsor, Windsorville Pond
Niantic, Cedar Lake
Patagansett Lake

West Comw^l, Com^vall Pond
Delaware:
Cheswold, Sherwood Mill Pond
Felton, Felton Club Ponds
Laurel, State Game Farm Pond
Wilmington, Circle Pond

Fry,o
finger-

lings,

yearhngs,
and

adults.

Dispxjsition.

Fry,

a

finger-
lings,

yearlings,
and

adults.

Florida:
200
200
200
300
100
900
100
300

*4,000
155
150
225
80

/ *4,000

\ 2,000
800
600

* 2,000
400
300

' 2,000
2,000
2,000

f *25,000

,1 105
^ 120

;

*3,000
* 6,000

204

25

*3,000
,

300
400 i

400
800
600

'

600
400
600

400
;

400
*3,000

600 i

300 i

150 i

300 '

600
300 !

750
750
750
300
450
450
300
300
300
450

100
200
200
200

125
375
375
125

Alturas, Star Lake
Bartow, Polk Lake
Chapman, Pearl Lake
Clermont, Lake Oakley
Compass Lake, Comp^ Lake
Crescent City, Lake Stella

Davenport, Lake Edward
De Funiak Springs, Buffalo Lake.
Chipl^ Lake
Lake Stanley

De Land, Blue Lake
Wood’s pond

East Lake, Lake Weir
Eustis, Eustis Lake
Lake Joana
Lake Saunders
Lake Yale

Flora, Heart Lake
Fort Meade, Four Mile Lake
Fort Myers, Aloha Creek
Geneva, Buck Lake
Lake Leota

Grand Ridge, Lake Alford
Lakeland, Lake Bonnett
Lake Bonney
Lake Hollingsworth
Lake Hunter
Lake Morton
Lake Parker
Magnolia Glen Pond

Laurel Hill, Gordon’s pond
Leesburg, Lake Griffin

Mohawk, Mohawk Lake
Monticello, Lake Catherine
Loch Mary EUen
Rocky Ford Branch
Wolf Pond

Ocala, Vetter’s pond
Orlando, Kuhl Lake
Lake Hardeman
Lake Jenne Jewell

Sebring, Horse Lake
Sorrento, Lake Kittie
Tarpon Springs, Lake Butler
Wauchula, Brushy Creek
Carter Lake
Hog Branch
Horse Creek
Little Charley Creek
Peace Creek
Pin Crow Lake
Red Water Lake
Sand Branch
Thompson Creek
Troublesome Creek
Turkey Creek
Whittington’s pond

Winter Haven, Boat Course Lake,
E^le Lake

Georgia:
Atlanta, Glen Iris Creek
Augusta, Anderson Mill Pond
Hagler Pond
Hancock Pond
Keys Mill Pond
Lombard Pond
Spirit Creek
AVright’s pond

Austefl, Noses Creek
Sweetwater Creek

Avera, Chalker’s pond
Bainbridge, .Alford’s pond

750
300
750
750
400
130
500
750
750
750

1,000
250

1,850
1,000

750
1,000
1,000
1,500
300
100

3,700
300
100
750
750
750
750

750
750

2, 100
250

1,250
1,000

200
200
400
200
100
300
70

750
1,750

750
800
750

1,250
500

1,000
1.500
300

2.500
2,500
200
950
750
200
200
400

1,000

4.000
750

2.000
2,000
2,000
3,000
3.000
2.000
1,000
6,000
500
500

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.



85DTSTPJBUTTON OF FTSH AND FTSH EGGS, 1910.

Details of distribution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Fry,®
finger-
lings,

yearlings,
and

adults.

Disposition.

Fry,®
finger-

lings,

yearlings,
and

adults.

Georgia—Continued.
Bainbridge, Sikes Mill Pond .—
Barretts, Ocean Wave Pond
Bellville, Overstreet’s pond
Riggs’s pond

Berner, Ocmulgee River
Bowdon, Beck Mill Creek

Little Tallapoosa River
Bowman, Beaverdam Creek
Braswell, Lake Jacall

Bronwoo(L Kinchafoonee Creek.

,

Calboun, Dew’s pond
Carrollton, Buck Creek

Centralliatchee Creek
Tallapoosa River

Cleveland, Tesnatee Creek
Town Creek

Coffee, Smith’s millpond
Columbus, Ram Pond
Comer, Edwards Mill Pond
Noell’s pond

Covington, Covington Mill Pond
Culverton, McWhorter’s pond . .

.

Cuthbert^ Butler’s millpond—
Daisy, Tippins’s pond
Dalton, Whitfield Club Lake
Willow Dale Lake

Davisboro, Tarver’s mill pond. .

.

Deercourt, Walters Pond
Douglas, McClelland Pond
Douglassville, Austell’s pond
Elberton, Beaverdam Pond
Elliiay, Cartecay River
Ellijay River

Fairburn, Favers Pond
Fairfax, Satilla River
Farmington, Marshall’s pond
Fayetteville, Lake Bennett
Gainesville, Brennan Lake
Chattahoochee River
Little River

Gay, Wyche’s pond
Gillsville, Candlers Creek
Grove River Lake
Suddath’s pond

Gough, Buckhead Lake
Greensboro, Bowden’s pond
McCommons’spond

Hawkinsvill^ Big Creek
Hephzibah, Grindstone Pond . .

.

Murphey’s pond
Holly Springs, Little River
Jefferson, Shield’s pond :

Jonesboro, Jester’s old mill pond
Lakemont, Lake Stevenson
Rabun Lake

Lavonia, Tugaloo River
Lithonia, Whitley’s pond
Lyons, Page’s pond
McDonald, Satilla River
McIntyre, Jackson’s pond
Macon, Nelson Mill Pond
Willow Lake
Winship Pond

Milledgeville, Cox’s pond
Millhaven, Brier Creek
Monroe, Appalachee River
Montezuma, Harrison’s pond
Morven, Morrison’s pond
Nelson, Arthur’s pond (A)
Arthur’s pond (B)

Nichols, Grandon Lake
North Helen, Hiawassee River.

.

750
750
500
500

5.000
3.000
4.000
3.000
1.000
750
200

3.000
2.000
4.000
3.000
4.000

500
3.000
4.000
4,000
4.000
2.000

500
500

4.000
1.000
2,000
2,000

500
500

7.000
1, 250
200

2.000
400
250

3.000
300

2.000
2,000

100
1,000

100
100
300

2,000
3.000
4.000

200
750

2,500
100

2.000
1,250
8,000

200
2,000

150
300
100
750

1,000
'500

1,000
1,000
350
500
500
100
100
250
300

Georgia—Continued

.

Oglethorpe, Flint River
Whitewater Creek

Omega, Gay’s pond
Palmetto, Springdale Lake
Quitman, Silver Lake
Withlacoochee River

Reidsville, McCall’s pond
Rochelle, Holt’s pond
Senoia, Keg Creek
Sharpe Spur, Darby Garbut Pond
Smyrnaj Anthony’s pond
Social Circle, Almond’s pond
Crawley’s pond
Duval Lake
McDowell’s pond
Williams’s pond

Stevens Pottery, Echols Pond
Summerville, Clemmons Pond
Gamble Creek

Sylvaniaj^Freeman Pond
Temple, Tallapoosa River
Thomasvill^ Blue Pond
Tioga, Call Creek
Tyrone, Adams’s pond
Union Point, English’s pond
Valdosta, Indian Pond
Whitewater Club Lake

Washington, Fishing Creek
Little River

Watkinsville, Durham’s pond
Oconee River

Waynesboro, Beaverdam Creek
Beaverdam Pond
Buckhead Creek

White Plains, Sanders Pond
Williamsburg, Natcheaway Creek
Wray, Harper’s pond
Luke’s pond

Illinois:

Belvidere, Kishwaukee River
Carrollton, Walnut Hall Lake
Coulterville, Creamery Pond
Park Pond

Danville, Vermillion River
Vermillion River, North Fork

Franklin, Burlington Lake
Hamilton, Montebello Bay
Hillsboro, Hope’s pond
Service Lake
Seymour North Lake
Seymour South Lake

Hudgens Station, Crystal Springs Lake
Jacksonville, Morgan Lake
Lena, Mammooser Lake
McLeansboro, Burnett’s pond
Mascoutah, Lincoln Lake
Meredosia, Hlinois River
Meredosia Bay

Napierville, Du Page River '

North Stone Quarry Pond
Nashville, Carlsbad Lake '

Polo, Pine Creek
Prentice, Hodgson Park Pond
Rockford, Rock River

|

AVarren, Apple River
'

West Point, Spence’s pond
:

Indiana: :

Anderson, Anade Pond
I

Batesville, Hillcrest Golf Club Lake. . . i

Bethany Park, Jewel Lake
Birdseye, Blume’s pond

|

Bloomington, Bean Blossom Creek 1

400
750
250

2.500
500
750
500
750

3.000
250

1.000
1,000
2,000
2,000
1,000
1,000
2,000

100
100
750

1.500
500
100

1,000
1.500
500

1,000
5.500
5.000

100
7.000
500
500

1.000
2,000
1,250
500
500

50
300
40
40

240
200
200
250
40
80
80
120
240
250
200

b 28,940
5 40
4.50

525
120
150
100
720
800
250

100
100
300
100
400

o Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
b Rescued from overflowed lands and restored to original waters.



86 DISTETBUTTON OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Fry, a

finger-

lings,

yearlmgs,
and

adults.

Indiana—Continued.
Bloomfield, Dones Creek
Inman Creek

Booneville, Sunlight Pond
Woodland Lake

Cedar Lake, Cedar Lake
Chili, Eel River
Columbus, Big Sand Creek
Corydon, Fleace’spond
Kurkham’s pond

Crawfordsville, Rock River
Crown Point, Fancher Lake
Culver, Lake Maxinkuckee
Dale, Bockstahler’s pond
De Long, Tippecanoe River
Donaldson, Koontz Lake
Dubois, Patoka River
Eckerty, Railroad Pond
English, Blue River

Little Blue River, Bogard Fork
Little Blue River, Otter Fork
Patoka River

Evansville, Wiltshire’s lake
Flat Rock, Flat Rock River
Frankfort, Shoemaker Lake
Germany, Tippecanoe River
Greencastle, Big Walnut Creek
GriflSn, Fish Pond
Huntingburg, Woods Valley Pond
Hymera, Consolidated Mine Pond
Warren Coal Company Pond i

Indianapolis, Eagle Creek
Fall Creek
VTiite River

200
j

200 I

200 I

100 1

375
1

375
1

300 !

100 :

100
300
500
300
100
375
375 ^

300
100
300
200
200
300
100
300
125
250
300
100
100
100
200
150

225
Kendallville, Bixler Lake

Little Long Lake
Kingsbury, Manja Mill Pond
Knightstown, Furgeson Lake
Lake Cicott, Lake Cicott
Leiters Ford, Tippecanoe River
Lynn, Greenville Creek
Marysville, Fom-teen Mile Creek
Milltown, Big Blue River
Morgantown, Bowman’s pond
Muncie, Mississinnewa River
^Miite River

Otisco, Fourteen Mile Creek
Richmond Hawkins Lake
Morton Lake
Richmond Lake
^Vhitewater River
Whitewater River, East Fork
1\Tiitewater River, Middle Fork

Ridgeville, Lake Pequanahaw
Roann. Lukens Lake
Russellville, Rock Lake
Scottsburg, Waunita Pond i

ShelbyAulle, Drakes Lake
|

Summitville, McLain’s pond I

Roseboom’s pond
I

Sunman, Big Four Pond '

Terre Haute, Evergreen Lawn Pond. .i

Pierson’s pond
Tippecanoe, Tippecanoe River
Twelve Mile, Hilda Lake
Veedersburg, Coal Creek
Vincennes, Frisz’s lake
Lakewood Park Lake

Waynetown, Coal Creek
Iowa:

Allerton, Railroad Pond
Anamosa, Buffalo River
Bellevue, Mississippi River
Chariton, Williamson Lake

300
300
200
100
300
375
100
200
300
100
300
400
200
200
100
300
200
100
100
250
375
100
100
100
100
100
100
100
100
375
100
300
200
300
300

200
300

6 30,600
265

Disposition.

Fry, a
finger-
lings,

yearlings,
and

adults.

Iowa—Continued

.

Clear Lake, Clear Lake
Corydon, Poston’s pond
Cresco, Turkey River
Davenport, Vanderveer Park Lake
Decorah, Upper Iowa River
Earlville, Plum Creek
Eldora, Iowa River
Emmetsbiug, Medium Lake

1
Lime Springs, Forreston Mill Pond ....

Upper Iowa River
i Mason City, Lime Creek
i North McGregor, Mississippi River

I

Oelwein, Lake Oelwein
Osceola, Rarick’s pond

^
I Seymour, City Reservoir
! Steamboat Rock, Iowa River

j

Kansas:

I

Cherryvale, City Lake
Clifton, Randle’s pond

; Fredonia, Rainbow Lake
Girard, Burnett’s lake
McFarland Lake

I

Huron, Anthony Farm Pond
I

Junction City, Country Club Lake
.

I

Kincaid, Grindstone Lake

i

La Cygnes, Middle Creek

j I

Lebo. Cassell’s pond
I

I

Lyndon, Salt Creek
' Moran, Moran Lake

I

Mound City, Little Sugar Creek

I

Olathe, Cedar Creek Lake
' North Lake
!

South Lake
Paola, Bull Creek
Marais des Cygnes River

I Peabody, Spring Creek
j

Pittsburg, Rodells Pond
j

Richmond, Richmond Pond
St. Francis, Case’s pond
Spring Creek

Selden, Prairie Dog Creek
Stanley, Rural Retreat Lake

Kentucky:
i Allensville, Gill’s pond
j

Prince’s pond
I

Barbourville, Fighting Creek
! Mountain Lake
j

Bardstown, Beam’s lake

I

Bloomfield, Chaplin River
Boston, Lick Creek
Wilson Creek

400
100
400
300
300
150
250
400
400

1,000
300

6 5,300
400
115
200
250

300
100
150
200
200
300

200
250
100
300
500
300
300
200
150
300
200
300
200
400
500
150
300
600
400

250
250
40
600
400
60
40
40

,
Bowling Green, Sloss’s pond

I

Brandenburg, George lK)ng Pond
:

Hunter’s pond
i Campbellsville, Big Pittman Creek

Campbellsville Lake
Utilities Lake

i
Carlisle. Carlisle Pond
Cave City, North Valley Lake
ComettsviUe, Kentucky River, North

I

Fork
' Crab Orchard, Hutching Pond
I

Springs Hotel Lake

I

Crestwood, Cox’s pond
Crofton, Railroad Lake

I Cumberland Falls, Cumberland River.
! Danville, Caldwell’s lake (A)

Caldwell’s lake (B)

j

Duckers, Smith’s pond
I East View, Nolin Creek
I EUzabethtown, Bunnell’s pond
i Fife Ponds

*2,000
70
70
60
60

800
70

*2,000

860
80
400
100
500

1,200
60
200
140
140
300
125

a Frv indicated by an asterisk, thus (*); all others arc fingerlings, yearlings, and adults.
6 Rescued from overflowed lands and restored to original waters.



87DISTRIBUTION OF FISH AND FISH EGKIS, 1916.

Details ofdistribution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Kentucky—Continued.
Elizabethtown, Rough Creek
West Rhudes Creek

Elkhorn City, Big Sandy River, Levisa
Fork

Big Sandy River, Russells Fork
Escondida, Green Creek..
Franklin, Banton’s pond
Comer’s pond

Gap in Knob, Cedar Creek
Georgetown, Elkhorn River
Hall’s pond (A)
Hall’s pond (B)
North Elkhorn River
Payne Pond

Glasgow, Skeggs Creek
Strader’s pond

Glasgow Junction, Sunnyside Pond...
Glandale, Nolin Creek
Greenbrier Lake Greenbrier
Greenup, Little Sandy River
Guthrie, Hibiscus Lake
Mimms’s pond

Harrodsburg, Chaplin River
Hazard, Kentucky River, North Fork.
Hiseville, Hodges’s pond
Summers’s pond

HodgenvOle, Creal’s pond
Heady’s pond
Martin Pond
Nolin River, South Fork
Slaughter’s pond
Sutton Pond
Weldon’s pond

Hopkinsville, Lake Tandy
Winfree’s mnd

Horse Cave, Higgason’s pond
Hulen’s pond
Hutchen’s pond
Love’s pond
Mustain’s pond
Oldham’s pond
Poynter’s pond
Veluzat’s pond
Young’s pond

Idamay, Sturgeon River
Jackson, Kentucky River, North Fork.
Jenkins, Elkhorn Lake
Johnson^ Fleming Creek
Knob Lick, Blue Spring Creek
La Grange, Irwin’s pond
Latonia, Jockey Club Lake
Lebanon, Caney Creek
Cloyds Creek
Gr^am’s pond
Hardin Creek
Indian Creek
North Rolling Fork Creek
Pine Hill Pond
Pope Creek
Rolling Fork Creek
South Rolling Fork Creek

Lexington, Quarry Pond
Louisville, Wagner’s lake
Lyndon, Marcia Power House Lake. .

.

Maceo, Kingfisher Lake
Madisonville, Wilderness Pond
Marshall, Licking Creek, North Fork..
Middlesborough, Fern Lake

Little Yellow Creek
Millersburg, Carpenter’s pond .

Hinkston Creek
Moberly, Lake Valentine
Morton, Lake Rabbitt

Fry,

a

finger-

lings,

yearlmgs,
and

adults.

Disposition.

800
Kentucky—Continued

.

Morehead, Triplett Creek
400 Mount Sterling, Bogie’s pond

Bruton Branch
225 Johnson’s pond
500 Little State Creek : . .

.

70 Prewitt Pond
*2,000

200
40

Walker’s pond
New Haven, Rolling Fork River
Newstead, Jenkin’s pond

300 Olive Hill, Kinniconick Creek
70 Olmstead, Whipporwill Creek
35 Red Oaks, Twin Pond
40 Richmona, Kensington Lake
100 Lake Reba

*4,000
125

Otter Creek
Rowletts, Lester’s pond

125 Salt Licl^ I-icking River
375 Salvisa, Salt River
100 Samuels^ Sherman Lake
80 Shelbyville Brown’s pond

500 Bullskin Creek
500 Guthrie’s pond
60 South Park, South Park Lake
60 Springfield, Cartwright Creek

125 Cottonwood Lake
125 Highview Lake
300
300
70

Staunton, Red River, North Fork
Stephensburg, Stephensburg Lake
Stithton, Mill Creek

600 Tip Top, Valley Lake
70 Tonieville, Shipp’s pond

300 Trenton, West Fork Creek
300 Walton, Rankin’s pond

1,000
500

*2,000 i

*2,000
*2,000

1

*4,000
*2,000
*2,000
*2,000
*4,000
*4,000
1,025
800

West Point, Shady Grove Pond. ......

"V^ick, Kentucky RiverJSlorth Fork..
Whitesburg, Kentucky River, North

Fork
Williamsburg, Cumberland River
Winchester, Crump’s pond
Woodbum, Station Pond

Louisiana:
Carencro, Lake Chillon
Clinton, Brick Yard Lake
Coushatta, Dupree’s pond
Hand’s pond

Duberly, Shadow’s pond
150 Keatchie, Derrick Lake
300 Fisher’s lake
250 Hall’s pond
70 Schuler’s pond
80 Lake Charles, Wilson’s pond

600
600

Lake Providence, Lake Providence. .

.

Nettie, Magnolia Lake
40
600

New Orleans, Audubon Park Lake
Shreveport, Comegy’s pond

600 Pruett Lake
600 Tremont, Perrine’s pond
300
600
900

Urania, Lake Urania

Whitman, Jackson’s pond
600 Zwolle, Mill Pond
150
200

Maryland:
Alberton, Patapsco Creek

100 Alesia, Little Gunpowder River
*20,000

500
Annapolis Junction, Little Patuxent

River
300 Antietam, Antietam Creek
80 Baltimore, Gwynns Falls Lake
80 Bladensburg, Bellevue Pond
100 Forest Lake
400 Boring, Piney Rim
200 Capitol Height^ Star Lake

1,000 Catoctin, Potomac River

Fry,a
finger-
lings,

yearlings,
and

adults.

40
150
70
150
40
150
70
60
250
105

4,000
250
200

1,000
40
70
140
60
20
100
400
100

1,000
40
400
200
140
70

200
100
200

1,000
70

200
600

100
800
70

*2,000

*1,000
200

3,000
1,500

*2,000
*1,000
*1,000
*1,000
*1,000
*3,000
*8,000

200
400

*1,000
*3,000

27
i *9,000

*2,000

75
300

750
300
200
150
200
150

300

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.



88 DISTRIBUTION OF FISH AND FISH EGGS, 191G.

Details of distribution offish and eggs, fiscal year 1916—Oontinued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Fry,o
finger-
lin^s, >

yearlmgs,
and

adults.

Disposition.

Fry,

a

finger-
lings,

yearlmgs,
and

adults.

Maryland—Continued

.

Chestertown, Brice’s mill pond
Cockeysville, Black Rock Rim
Conowingo, Deer Creek
Cropley, Potomac River
Cumberland, Evitts Creek

Flintstone Creek
Potomac River
Town Creek
Wills Creek

Easton, Peach Blossom Creek
Ellerslie, Wills Creek
Ellicott City, Little Patuxent River. .

.

Emmitsburg, Toms Creek
Forestville, Belle Chance Lake
Frederick, Linganore Creek
Monocacy River

Frostburg, Cassellman River
Glencoe, Gunpowder River
Hagerstown, Antietam Creek
Conococheague Creek
Licking Creek

Hughesville, Goode’s pond
LeGore, Monocacy River
Middletown, Catoctin Creek
Moimt Calvert, Patuxent River
North East, Big Northeast Creek
Rockville, Lakeview Farm Pond
Smithsburg, Lake Villa Farm Lake..

.

Snow Hill, Pocomoke River
Taneytown, Bear Creek
Woodbine, Cat Tail Creek
Woodmont, Potomac River

Massachusetts:
Annawan Lake, Annawan Lake
Gloucester, Cape Pond
Greenfield, Connecticut River
Deerfield River, Upper

Lee, Upper Goose Lake
New Bedford, Cedar Dell Pond

Little Quittacas Pond
North Dartmouth Mill Pond

Pittsfield, Onota Lake
Pontoosuc Lake

Shelburne Falls, Beaver Lake
Springfield, Lake Congamond
West Barnstable, Long Pond
Lot Pond
Mystic Lake

Michigan:
Allenville, Brevort Lake
Alma, Pine River
Alpena, Long Lake
Baldwin, Lake Cashion
Belding, Big Wabasis Lake
Beulah, Crystal Lake
Buchanan, Clear Lake
Pike Lake

Charlevoix, Matchett Lake
Clare, Arnold Lake ;

Bailey Lake
Beebe Lake
Dollar Lake
East Lake
Gerow Lake
Glass Lake
Gut Lake
Loon Lake
Round Lake
South Lake
Stevens Lake

Clyde, Fish Lake
Dunham, Heart I^ke
Edwardsburg, Davis Lake

125
100
300
600
950
200

1,850
650
350
125
50
200
400
75

550
1,650
1,200
250
600
900
100
100
300
300
875
125
100
300
625
600
150
750

200
100
200
200
400
200
200
200
200
200
100
300
100
100
200

200
150
600
340
150
800
150
150
400
170
340
170
170
170
170
170
170
170
150
170
170
170
200
150

Michigan—Continued.
Ellsworth, Eaton Lake
Noble Lake
Whites Lake

Gladwin, Chesser Lake
Round Lake

Hardy, Crooked Lake
McPhee Lake
Sand Lake

Hastings, Leach Lake
Lower Lake
Middle Lake

Highland, Lake Dunham . .

.

Houghton, Lake Gerald
Lake Roland
Twin Lakes

Iron River, Camp Lake
Chicagon Lake
Stanley I/ake

Jackson, Brown Lake
Gillett Lake
Vandercook Lake
Wolf Lake

Kalamazoo, Gull Lake
Lake Ann, Bellows Lake
Lake Ann
Lake Roosa
Lake View

Lakeview, Bass Lake
L^eer, Lake Bronson
Lake Nepessing
McKeen Lake

Mohawk, Duncans Bay
Niles, Colvin Lake
Singer Lake
Smith Lake

Omena, Omena Bay
Orchard Lake, Spring Lake

.

ProvemonL Lake Leelanau.
Ramonia, Diamond Lake. ..

Richland, Gull Lake
Long Lake
Miller Lake

Rose Center, Bush Lake
Esler Lake

Saginaw, Saginaw River
Sidnaw, Gregory Lake
Norway Lake

South Branch, Adams Pond
losgemaw Pond

Turtle, Bear Lake
Heinlock Lake
Independence Lake
Island Lake
Maple Lake
Miller Lake
Mosquito Lake
North Lake
Rat Lake
Silver Lake
Spruce Lake
Sutherland Lake

Twin Lake, Twin Lake
Union City\ Turtle Lake
Vincent Lake

Yorkville, Gull Lake
Minnesota:
Alexandria, Lake Henry
Lake Ida
Lake Miltona

Harmony, Iowa River

Homer, Mississippi River. .

.

Lanesboro, Root River

200
200
200
100
100
300
300
300
200
200
100
170
200
200
200
200
200
200
170
170
170
170
300
300
400
300
300
100
100
100
100
350
100
lOG
150
400
300
800
400
100
100
100
170
170
300
200
200
300
200
200
100
200
200
100
200
100
100
200
200
200
200
300
170
340
100

300
300
300
200

70,000
b485
200

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
b Rescued from overflowed lands and restored to original waters.
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Disposition.

Fry,

a

finger-
lings,

yearlmgs,
and

adults.

Minnesota—Continued.
Lanesboro, Root River, North

Branch 200
Preston, Iowa River 100
Root tliver 100

Mississippi:
Aberdeen, Jandon’s pond *4,000

*4,000
*4,000
*6,000
*2,000
*2,000

18

Murff’s pond
Amory, Bfatley Lake
Malone Lake

Booneville, Cape Horn Lake
Mason’s pond

Braxton, Willow Pond
Burdette, Dan Williams Lake *5,000

500Byram, Woodall Pond
Canton, Galoway Lake 1,000

1,000
1,000

Horseshoe Lake
Lutz’s pond
RoundLake 500

Cleveland, Sunflower River 1,250
Clinton, Lewis’s pond 200
Columbia^ Simmons’s pond 300
Corinth, Bynum Lake. 225
Hinton Lake 100
Miller’s pond 225
Waukomis Lake *8,000

*4,000
1,000
1,000

Whitft T.akfi-

Fernwood, Little Tangipahoa River..
Packwood Lake

Flora, Bradlev’s pond 200
Oalaiurst Pond 200

Gloster, Bass Lake 30
Bates Pond 200
Beresford’s pond 60
Fern Lake 60
Hoskins’s pond 30
Potenga’s pond 30
Robinson’s pond (A) 200
Robinson’s pond (B) 30
Tarver Pond 200

Gul^ort, Bayou Bernard *6,000
*4,000

500
Guntown, Norton’s pond
Hazelhurst, Lake Hazle
Heidelberg, Thornton’s pond 200
Jackson, Carson’s pond 500

Ratliff Inland Pond 500
Kosciusko, Boyd-Laudrum Pond
Buck Spring Pond

*2,000
*2,000
*2,000Carpenter’s pond

Cooper’s pond *2,000
*2,000
*2,000
*2, 000

Cullen’s pond
Currie’s pond
Doss’s pond
Evans’s pond *2,000

*2,000Presley’s pond
Longview, Heflin’s pond *2,000
Louisville, McCully’s pond 60
Lumberton, Williamson’s pond 200
McAdams, Gilbert’s pond 200
Macon, Stemia Pond *1, 000
Madison, Jones Lake *4, 000
Magnolia, Crystal Lake 500
Maridian, South Pond *2,000
Mossville, Hogan’s pond 1,000
Mount Olive, Amenson’s pond 200
Crafts Creek 1,500

Natchez, Ormonde Pond 400
Noxapater^ Young’s pond 1,000
Ocean Sprmgs, Simmon’s pond 500
Okolona, Abernathy’s pond *1,000

noAdams’s pond
Pachuta, Phaeti Lake 1,500
Pheba, Terry’s pond *6,000

500Philadelphia, Lundy Lake

« Fry indicated by an asterisk, thus (*); all

Disposition.

Fry,a
finger-

lings,

yearlings,
and

adults.

Mississippi—Continued.
Pickens^ Johnson Pond 45
Plantation, McCool’s pond *2,000

150Pontotoc, Bishop’s pond
Pope’s pond 500

Porterville, Rogers’s pond *1,000
200Prairie, Lawler Pond

Quincy, Jones Lake 1,000
Raworth, Raworth Pond 1,200
Rienzi, Monroe’s pond *4,000

*4,000
600

Perry’s pond
Sandersville, Seller’s pond
Sarah, Poe’s pond 400
Walnut Lake 700

Shuqualak, Fleming’s pond 300
Silver Leaf Lake 600
Silver Water Pond 300

Starkville, Chesser’s pond 200
Richey’s pond *2,000

300Stringer, Stringer’s pond
Strongs, Clays Creek *4.000
Dream Lake *4,000

*4,000
*4,000
1,000

Fuller Pond
Hanging Kettle Creek

Taylorsville, Ford’s pond
Theadville, McRae’s pond 150
Thornton, Bee Lake... *2,000

150Tupelo, Harman’s pond
Ritter’s pond *4,000

500ThreUceld’s pond
Turnbull, Heart Lake 200

Perkins’s pond 200
Vicksburg, Long Lake 400
Wahalak, Bealler Lake 200
Persons’spend (A) 200
Persons ’s pond (B) 200
Persons ’s pond (C) 200
Vaughn Lake 200

Waynesboro, Barnett’s pond 150
Sigler’s pond 600

Wethersby, Prine’s Lake 200
Wesson, Emerv Lake 350
Winchester, Winchester Lake 56

Yazoo City, Williams’s pond / *8,000

\ 265

600
Missouri:
Amsterdam, Amsterdam Lake
Aurora, Little Flat Creek 300
Branson, Lake Taneycomo 900
Cabool, Brushy River 300
Hog Creek 200
Piney River 400

Cuba, Burbeuse River 300
Deepwater, Dickey Lake 200
De Soto, Exposition Lake 300
Doniphan, Current River 400
Elk Springs, Elk River 450
Excelsior, Kimber Lake 200
Firma, Barrett Lake 200
Fredericktown, St. Francis River
Gilliam, Slick Bottom Lake

400
150

Higginsville, Chicago & Alton Pond. .

.

Holmes Park, Excelsior Lake
400
400

Independence, Compton’s lake 140
Ironton, Lake Killamey 300
Kearney, Ludwig’s lake 350
Lebanon, Mayfield’s pond 150
Lisle, Lisle Lake 1,300
Louisiana, Salt River 625
McBrid^ Saline Creek 200
Macon, Blees Lake 210
Mansfield, Lake Crystal 400
Martin City, Merryvale Lake 600
Mexico, Burlington Lake 625

S.others are fingerlings, yearlings, and adult
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Disposition.

Fry,o
finger-

lings,

yearlmgs,
and

adults.

Disposition.

1

Fry,o
finger-

lings,

yearUngs,
and

adults.

,

Missouri—Continued. New York—Continued.
Mine Lamotte, Mine Creek Lake 105 Fishkill, Bennywater Pond '

100
Newburg, Little Piney Creek 140 Brinckerofl Pond 100
Ozark, Fmley River 450 Lake Garda i 100

375 Kings Park, T/Oony T.ake 250
300 Lake Mahopac, Kirk Lake 200

RoUa, Little Piney Creek, Lower 105 Lyons, Ganargua Creek 300
Machias, Lime Lake 400

Sloan’s lake.T I 450 Martindale, Forest Lake 300
St. Charles, Ballast Pit Lake 300 Millbrook, Sandanoma Lake 100
St. Clair, Burboise River 500 Oneonta, Susquehanna River, Collins

200 Dam 300
100 Orangeburg, Maze’s pond 125

Clark Lake 200 Parish, Grays Pond 250
Roettler Lake 100 Port Henry, Lake Champlain 625

St. Louis, Rock Lake 70 Riverside, Rogers Pond 250
St. Marys, Pouyer’s pond 100 Schroon Lake 625

300 Thurman Pond 250
South Greenfield, Cox’s pond 100 Ronkonkoma, Lake Ronkonkoma 625
Van Meet, Gum Tree Pond 60 i Schenectady, Featherstone Lake 500

Montana: Huntley, Huntley Creek 100 1 Shinnecock Hills, Far Pond 500
Nebraska; Wayland, Loon Lake 500
Paxton, Cedar Creek 100 North Carolina:

250 1 Angler, Rambaut’s pond *600
New Hampshire: Apex, Johnson’s pond 40

200
,

Pate’s pond 20
Berlin, Head Pond 200

'

Silver Lake 20
Littleton, Forest Lake I 200 1 Upchurch’s pond *600
Meredith, Lake Winnepesaukee *

! 300 ! Asheville, Big ivy Creek 40
Nashua, Corbett Pond

1

200
'

j

White Flint Pond 40
North Weare, SVeare Reservoir 200 i ! Auburn, FarrilPs pond *400
Pelham, Gumpus Pond ! 200

1

1

Benson, Parrish’s pond *600
Island Pond ' 300 ; i Black Mountain, Ottobrook Creek 1,500

New Jersey: Brown Summit, Cunningham Mill
Beaver Lake, Beaver Lake f 500

;

1

Pond *400

Blairstown, Fairview Lake '

' 200 Burlington, Griffin’s pond 400

Butler, Apshawa Pond !
200 1 TTnIman’s mill pond 400

Camden, Malaga Lake i1 250
1

Calvpso, Goshen Swamp Pond 60
Portstown Lake

1

250 ! Chi’lotte, Catawba River 120

Portstowm River 250
i

Coats, Nordon’s pond *400

Gibbstown, Third Creek 125
Concord, Mill Pond ; *400

Haddon Heights, Haddon Heights 1 it 200
Lake 125

1
Connellv Springs, Cannon Branch 200

Millville, Union Lake 250
i

Corapeake, Mathias’s pond *1,600
Mountain Lake, Mountain Lakes 200

1
Cranberrv, Toe River 150

Wildwood Lake 200 1

;

Culberson
,
Mill Creek 1,000

Newton, Swartswood T.ake, 250 Dillard, Big Creek 120

Piccatinney, Piccatinney Lake 375 ' Dillsboro, Tuckaseigee River 6, 195
Bed Banlr, TiaVe Marion 125

1

Edenton, Queen Anns Creek 225

South Ogdensburg, Hawthorne Lake.. 200 Elizabethtown
,
Spring Branch *400

New Mexico: Elkin, Roaring River 40
Abbott, Abbott Re.^eiwoir 200

1

Faison, Kang’s pond *400

Carlsbad, Blaclc River 500 Favetteville, Cedar Lake *700
Cimarron Antelope Valley T.alre.s . (iOO i Cumberland Lake 40
Espanolla TTateh Pond . . 200 McNair Ponds 40

Kenna, Bonam Pond ' 200 ' Flat Rock, Lowndes’s pond 20
T.as Vegas TToolrer’s pond 100 Garland, Peterson Pond *500

Onava, T.a Tara T.ake, 150 . Gastonia, Catawba Creek *600

T.ake David 100 Gold Hill, Campbell’s pond 75

Raton, MeAnliffe T.alre 100 Second Creek 75
Ros'vpell "MoT^h Bottomless T.alres 200

,
Goldston, Dunns Pond *400

Rhoemairer Cherry Valley T.ate 150 Sharps Pond *400

Rooorro Rito Rprings Pond 300 Greenlee, Greenlee Lake 40

Springer, Jaritas Lake 150 Greensboro, Hayworth’s pond : *400

New York: Hilton’s pond (A) *400

Addison Canisteo River ... 300 Hilton’s pond (B) *600

Goodhue T.alre 300 Stinking Quarter Pond 2,200

Bainbridge, Mnd Pond 125 Guilford College, Horse Pen Pond *400

Binghamton Chenango River
! 200 Hamlet, Hatchers mill pond 40

Sliver T.ake
1

300 Hendersonville, Club Lake 40

Snsfjnehanna River 300 Jordan’s pond 20
Clayton Rt T.a\rrenpe River 375 I

Lake Warzaw 40

Delanson. TTnner T.alre 1 .-too Laurel Park Lakes 40

a Fry indicated by an asteri.sk, thus (*); all others are fingerlings, yearlings, and adults.
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Disposition.

Fry,o
finger-
lings,

yearlings,
and

adults.

Disposition.

Fry,a
finger-
lin^s,

yearlings,
and

adults.

North Carolina—Continued.
Lily Pond
Twin Springs Lake

Hickory, Baker’s pond
Catawba River
Foard’s pond

High Point, Willis’s pond
Kingsboro, Nobles Mill Pond
Lumberton, McMillan’s pond
Marion

,
Catawba River, North Fork . .

.

Gilkey’s pond
Loftis Pond
Morgan’s lake
North Fork Creek
Patton Mill Pond

Maysville, White Oak River

Mayworth, Duharts creek

Mebane, Mclver’s pond
Milwaukee, Lake Kirby
Monroe, Aquadale Lake
Austin’s pond
Baucom’s pond

Buckhorn Falls Pond
Helms Lake
Mullis’spond
Newsom’s pond
Stump Lake

Morrisville, Sorrell’s pond
Morven, Melton Pond
Mount Airy, Snow’s pond
Murphy, Grape Creek
Hiawassee River

North Wilkesboro, Hunting Creek. .

.

Moravian Creek
Old Fort, Curtis Creek
Oriental, Smithe Creek
Parkersburg, Johnson Mill Pond
Patrick, Camp Creek

Pee Dee, Blewett Falls Pond

Pollokville, Trent River

Raleigh, Buckhorn Falls Pond
Roaring River, Roaring River
Upper Briar Creek

Rocky Mount, Bynum’s pond
Roseboro, Suggs Mill Pond
Roxboro, Bowes’spond
Bradsher’s pond

Runion. Shelter Laurel Creek
Spruce Pine, Beaver Creek
Grassy Creek
North Toe River

Star, Scout Pond
Statesville, Steele’s pond
Sylva, Tuckaseigee River
Whiteville, Black Mill Pond

Winston-Salem, Lake Katherine

North Dakota:
Devils Lake, Devils Lake
Stump Lake

Grace City, Jake Juanita
Hettinger, Buckhorn Lake
Lisbon, Horseshoe Lake
Sheyennc River

St. John, Byrnes Lake
Carpenter Lake
Dion Lake
Fish Lake
Gordon Lake

40

North Dakota—Continued.
St. John, Gravel Lake 200

5,000 Jarvis Lake 200
200 Krooks Lake 200

1,400 Long Lake 200
700 Mill Lake 200
400 Oak Lake 200
40 Oslund Lake 200

*300 Purdy Lake 200
40 Schnavillv Lake 200
40 Taylor Lake 200

2,500 Walker Lake 200
2,500 Wimbledon, Spiritwood Lake 300
2,500 Ohio:
2,500 Akron, Long Lake 500

()0 Turkevfoot Lake 500
*400 1 Batavia, Little Miami River,EastFork. 300
400 Bellville, Clear Fork Creek 200
400 Gatton’s lake 100

1,000 Honey Creek 100
200 Mohican River, Clear Fork 500
200 Cadiz, Chautauqua Lake 500
75 Canton, Timken Lake 300

*800 Columbus, Mount Air Lake 300
200 Defiance, Maumee River 200
400 Delhi, Runck’s pond 100

200 Dundas, Benner Run 100
200 Edon, Nettle Lake 200

*400 Fort Jennings, Rekart Quarry Pond .

.

200
400 Galion, Sandusky River 300
20 Whetstone Creek 300
40 Geauga Lake, Geauga Lake 500

2,500 Georgetown, White Oak Creek 200
325 Lawshe, Brush Creek 200

*800 Lima, McCullough Lake 100

40 Loveland, Little Miami River 300

2, 500 Malvern, Big Sandy Creek 300
*400 Mansfield, Mohican River, Black Fork 300
150 Mohican River, Clear Fork 300
75 Whetstone Creek 200

*1, 200 Millersburg, Kilbuck River 300
60 Mineral Ridge, Meander Creek 100
GO Minerva, Big Sandy Creek 300

*400 Morrow, Little Miami River, Todds
400 Fork 200
40 Mount Orab, Mobeiiy-Roselott Pond .

.

100
20 Newark, Buckeye Lake 400

*1,000 New Philadelphia, One Leg Creek 300
150 Sugar Creek 300

*200 Oneida, Big Sandy Creek 300
*200 Paulding, Auglaize River 200
1,500 Portsmouth, Brush Creek 100

75 Little Scioto River 100
75 Ravenna, Lilly Park Pond 100

225 Ripley, Eagle Creek 200
75 Russell Point, Indian Lake 200

100 Shelby, Mohican River, Black Fork 200
4,580 Titfin, Sandusky River 300
*800 Troy, Great Miami River 200
*800 Uhrieksville, Big Stillwater Creek 300
60 Tuscarawas River 300

Van Wert, Van Wert Lake 100
500 Zanesville, Muskingum River 500
300 Oklahoma:
300 Afton, Frisco Pond 1,000
500 Alderson, Buck Lake 75
300 Ardmore, Ardmore Club Lakes 180
300 Chickasaw Lake 300
200 Gill’s pond 60
200 Kinkade’s lake 60
200 New Lake 60
400 North Lake 60
200 Plainview Lake 60

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
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Disposition.

Fry,

a

finger-
lings,

yearlmgs
and

adults.

Disposition.

Fry,a
finger-

lings,

yearlings,
and

adults.

Oklahoma—Continued.
Boynton, Cobb Lake
Buffington, Illinois River

Illinois River, Barron Fork
Coalgate, Canyon Lake
City Reservoir
Harley Pond
Maxwell Pond
M. K. & T. Pond

Custer, Bruce’s pond
Graves’s i>on(l.

Neber’s pond
Schneider’s pond

Foyil, Skelton’s pond
Grandfield, Little Blue Lake
Natural Lake

Guthrie, Bickford Lake
Santa Fe Lake

Hartsbome, Lake Savage
Hickory, Pond No. 16
Hobart, Northwest Lake
Indiaboma, Baldwin’s pond
Ketchum, Thompson’s lake
Konawa, Bermuda Lake
Lindsay, Power’s pond
McCurtain, San Bois Lake
Manitou, Manitou Pond
Maramec, Maramec Lake
MiU Creek, Brushy Creek
Buckhom Creek
Flood Creek
Hickory Creek
MiU Creek

Mounds, Barton’s lake
MulhaU, Hunt’s pond
Muskogee, Country Club Lake
Noble, Chickasaw Lake
Oklahoma Lake

Nowata, TiUottson’s jwnd
Oklahoma City, Granite Lake
Lieneman’s pond
Wright’s pond

Okmulge^ Walker’s pond
Orlandu VaUey Pond .•

Paoli, Willow Pond
Pauls VaUey, Horseshoe Pond
RepubUcan Pond
Shady Pond
Vau^bn’s pond

Perry, City Lake
Country Club Lake
Cow Creek
Dormar’s pond
Hartman’s lake
Long Slough Lake
McFarlin’s pond
McKinstry Pond
MuUinex Pond
Nelson’s i>ond
New City Lake

Perry Pond

Sokol Pond
Treeman Lake

Pittsburg, Lake Austin
Pittsburg Pond

Pryor, Hedrick’s pond

Robbin, Hlinois River, Barron Fork. .

.

Shawnee, Baldwin Lake
Lowdan’s lake

Spiro, Waterworks Lake

20
385
110
90
40
20

140
70
70
210
300
115
115

*6,000
*8,000

30
36
170
70

1,000
*4,000
*2,000

100
70

400
90
60
36
36
90
20

*2,000
300

*4,000
*4,000
1,000

*10,000
*4,000
*4,000
*2,000
*2,000
*2,000
*2,000
*2,000
*4,000

100
*4,000
*3,000

200
100
200
100
200

*2,000
*2,000

100
200

*5,000
100

*4,000
*4,000

60
40

* 2,500
2,000
260

*4,000
*2,000

90

Oklahoma—Continued.
Stigler, Waterworks Lake
Stillwater, Thatcher’s pond
Yost Lake

Tishomingo, Big Sandy Creek
Blue River
Pennington River
Rock Creek
Waterworks Lake

Tul^ Clearwater Lake
Vinita, Mustang Creek
Wanette. Scott’s pond
Wardville, Gantt’s lake
Weleetka, Buckley Pond
Woodward, Beatte’s pond

Cline Lake
DiUon’s pond
Green Lake
Hoge Lake
McPherson Lake
Nixon’s lake
Oal Lake
Osage Springs Lake
Roundup Creek
Sand Creek
W3ratt-Ferguson Lake

Pennsylvania:
AnnviUe, QuittapahiUa Creek
Swatara Creek

Baden, Douds’s pond
BentleyviUe, Pigeon Creek, North

Fork
Berwyn, Tarleton Pond
Brackney, Quaker Lake
Bryn Mawr, Pembroke Pond
BushkUl, Forest Lake
Cambridge Spring, Ediuboro Lake
Chadds Ford, Patterson’s pond
Chambersburg, Conooocheague Creek .

Cherry Tree^^^eedler’s pond
McKeage Pond

Chester, Sycamore Creek
Coogan Station, Lycoming Creek
Columbia, Chickies Creek
Conneaut Lake. Conneaut Lake
Denver, Brubaker Dam
Bucher Dam
Cocalico Creek
Garrett Dam
Ring Dam
Leeds Creek
Lesher Dam
Meckley Dam
Royer Dam
Rhimp Dam
Shober Pond
Swamp Creek
Uibel Dam
Wegner Dam
Witmer Creek

Dinsmore, Herman Pond
Echo Lake, Echo Lake
Ephrata, Cocalico Creek.
Fahnestock Creek
Little Muddy Creek
Middle Creek
Moyer Pond
Upper Conestoga Creek
Waw Bash Creek

FaUs, Susquehanna River
Gettysburg, Big Marsh Creek
Haines, Susquehanna River

90
200
300
60
90

60
2,000
3,000
*4,000

60

100
100
100
100
100
100
200
100
100
100
100
100

125
250
125

400
125
600
125
200
300
125
200
100
100
125
200
250
800
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
200
200
125
125
125
125
125
125
125
300
250
625

a Fry indicated by an asterisk, thus (*); aU others are flngerlings, yearlings, and adults.
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Disposition.

Fry,o
finger-

lings,

yearlmgs,
and

adults.

Disposition.

Fry,®
finger-

lings,

yearlings,
and

adults.

Pennsylvania—Continued.
Harrisburg, Susquehanna River
Huntingdon, Juniata River
Juniata River, Raystown Branch..

.

Stony Creek
Indiana, Yellow Creek
Johnstown, Upper Stony Creek River.
Jonestown, Little Swatara Creek
Lackawaxen, Faust’s pond
Lancaster, Brooks Lake
Cocalico Creek
Geiger’s lake
Hammer Creek, Lower
Hunsecker Pond
Middle Creek
Mill Creek
Paper Mill Pond
Park Pond
Public Pond

Lansdale, Spring Lakes
Lewisburg, Beaver Run
Buffalo Creek
Little Buffalo Creek
Spruce Run
Susquehanna River, West Branch.

.

Turtle Creek
Meadville, Cussewago Creek
French Creek
Woodcock Creek

Mill Hall, Big Fishing Creek
Fill Pond

Milton, Loyalsock Creek
Monaca, Raccoon Creek
Monocacy, Lewis’s pond
Mimcy Valley, Eaglesmere Lake
New Galilee, Little Beaver Creek
New Milford, East Lake
Oil City, President Run
Sugar Lake 1

Peach Bottom, Susquehanna River. ..

Pequea, Pequea Creek
Susquehanna River

Petersburg, Warrior Ridge Lake
Philadelphia^rum Creek
Quarryville, Hopkins Lake
Octoraro Creek

Reading, Maiden Creek
Northkill Creek

Red Hill, Perkiomen Creek
Rohrerstown, Little Conestoga Creek.

.

Royersford, Mill Pond
Schuylkill River
Stony Run

Sabula, Sabula Lake
Scranton, Gravel Lake
South Danville, Susquehanna River.

.

Standing Stone, Susquehanna River..
Stroudsburg, McMichael Creek
Sunbury, Susquehanna River
Thompson, Wrighter Lake
Titusville, Oil Creek
Trout Run, Lycoming Creek
Tucquan, Susquehanna River
Waterville, Big Pine Creek

Little Pine Creek
Williamsburg, Juniata River
Williamsport, Loyalsock Creek
Wind Ridge, Wheeling Creek, South
Fork

Porto Rico: San Juan, Carite Reser-
voir

Rhode Island;
Pascoag, Paseoag Lake
Providence, Waterman Reservoir
West Kingston, Yaugoo Pond

600
South Carolina:
Abbeville, Calhoim Creek 130

750 Miller Mill Pond 130

1,000
100

1,500
1,500

125 Aiken, Bridge Creek Pond
250 Hendrix’s pond
200 McElmurray’s pond
300 Stevens Creek
250 Tarrant’s pond 1,540
100 Wright’s pond 1,000
125 Alcot, Stuckey’s pond 150
250 Anderson, Townsend Lake 1,000
125 Batesburg, Hartley’s pond 500
125 BethunCj Cato’s pond 1,000
125 Murchison Branch 500
125 Blair, Broad River 2,950

150125 Blythewood, Rimer’s pond
125 Sandfield Pond 150
125 Wooten’s pond 500
125 Campobollo, Atkins’s pond 20
125 Caves, Johns Cross Roads Pond 1,000
100 Chester, Grassy Rim 125
200 ChesterfielcL Gaddy’s pond 75
100 Columbia, Crane Creek Pond 1,000

2, 500
1,000

100 Messers Lake
200 Percival Mill Pond
100
150

Poplar Pond
Dawkins, Broad River

;

1,000
1,150

150 Broad River Pond 150
150 Park Shoals Pond 150
200 Due West, Long Branch 20
200 Easley, Nally’s pond 500
200 Edmund, Beaver Pond 500
250 Dreher’s pond 100
125 Follev’s pond 50
500 Rikafd’s pond 1,000

1,000
1, 500

150 Scouter Creek
200 Scouter Creek Pond
600 Shumpert’s pond 1,000
,000 Enoree, Enoree River 40
125 Enoree River Pond 20
250
250

Estill, Hamilton Ridge Mill Pond . . .

.

Fairfax, Ritter Pond
20
40

250 Florence^lack Creek 1,000
250 Gilbert, Hamburg Pond 40
125 Gray Court, Warrior River 130

125 Greenville, Greens Lake 1,500
125 Laurens, Badgett Creek 20
250 Barksdale Pond 500
375
250

Beaverdam Creek 40
Big Rabun Creek 60

250 Bush River, North Fork 500
250 Cotton Mills Lake 40
250 Dial Creek 40
200 Dirty Creek 40

200 Duncan Creek 1,000
200 Fleming Branch 40

200 Holmes Creek 1,000
20200 Indian Creek

200 Lick Creek 40

200 Little River, Branch of 40
600 Madden Creek 1,500
200 Mill Creek 20

250 Moore Creek 1,000
1,000
1,000

40

200 Petsland Creek
200
200

Reedy River
South Reedy Fork Creek

200 Taylor Creek 500
Wall Pond 500

400 Walnut Creek 1 , 000
Leesville, Adam’s pond 500

600 Smith’s pond (A) 500
100 Smith’s pond (B) 40
300 Lexington, Laurel Falls I^ake 40
200 1 Mathias’s pond (A) 1,000

Mathias’s pond (B) 1,000

o Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
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Details of distrhution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Fry,o
finger-

lings,

yearlings,
and

adults.

Disposition.

Fry,o
finger-
lings,

yearlings,
and

adults.

South Carolina—Continued.
Lowrys. Robbin’s pond
Meredith, Beaverdam Pond
Monetta, Cato’s pond
Jordan’s pond (A)
Jordan’s pond (B)

Monroe, Hursey Pond
Moore, Whites Creek
Mount Croghan, McGregor’s pond
Mill Branch
Springwater Pond

Neeces, Livingston’s pond
North, Craft’s pond
Orangeburg, Corcor Swamp Pond
Famum Pond
Fishery Branch
Four Mile Branch Pond
North Edisto River
Sims’s pond
Smoaks Pond

Pageland, Hursey Pond
Pehon, Fort Pond
Gantt'S pond (A)
Gantt’s pond (B)
Gantt’s pond (C)
Lucas’s pond
Rawls’s pond

Rayflin, Chalk Hill Pond
Gantt’s pond

Ridge Spring, Bog Branch
Cullom’s pond (A)
Cullom’spond (B)
Jordan’s pond
Lotts Creek
McTier Creek
Mill Creek
Rocky Springs Creek
Strother’s Dond

Rock Hill, Arcade Pond
Rockton, Castles’s pond
St. Matthews, Little Beaver Creek ....

Salley, Gunter’s i>ond
Sharp, Tompkins Pond
Society Hill,Rocky Dvmdee Ponds . .

.

Springfield, Dean Swamp Pond
Strother, Broad River
Swansea, Bull Swamp Pond
Jackson’s pond
Jeffcoat’s pond
Third Pond

Trenton, Beaverdam Pond
Bouknight’s pond
Boynhams Pond
Homs Creek Pond
Longs Pond
Salter’s pond
Smith Pond

Wagner, Giddy Swamp Pond
Westminster, Knox Creek
WTiite Pond, Owens Pond

Sicurrin’s pond
W'indsor, Bonnett’s pond
W’’oodford, Jeffcoat’s pond
Yorkville, Wallace’s pond
Waterworks Pond

South Dakota:
Belvidere Addison’s pond
Capa, Capa Lake
McCook, McCook Lake
Morristown, W'hite Deer Creek
Pakwana, Red Lake
Tripp, North Star Pond

Tennessee:
.\rlingtom O. K. Pond
Ashland City, Sycamore Creek

500
3.000
500
500
500

2.000
225
150
500

1,000
1,500

1.500
2.500
1,000

10,000
1,000
1,000

150
100
100
ICO

1,000
250
100

1,000
500

1,000
1,000
1,000
1,000
500
500
50

500
40 1

40 ^

75
!

1.000 I

1.500 !

500 :

2.000
;

1,000
150 1

1,500 '

40
40 ;

1,000
I

1,000
1,000 I

1,000
1,000
1,000

40

1,500
1,500

130
500
100

1,500
500
500
500

200
300 ;

300 I

600 i

300
100

100 '

1,000

Tennessee—Continued.
Chapel Hill, Duck River
Clarksville, Fletcher Fork Creek
College, Sequatchie River
Dechard, Ducare Pond
Estill Springs, Elk River

Fayetteville, Elk River

Norris Creek
Huntingdon, Dill’s pond
Jackson, Lake Louise
Long’s pond

Johnson City, Watauga River
Kingston Springs, Harpeth River
Knoxville, Limestone Lake
Lewisburg, City Lake
Lone Moimtain, Limstone Creek
McKenzie, Weeping Willow Pond
McMinnville. Barren Fork Creek
Caney Fork Creek

. Charleys Creek
Collins River
Hickory Creek
Mountain Creek

Maryville, Lake Sidney Lanier
Moscow, Oak Lake
Muiphreesboro, Stone River
Nashville, Lake Clara
Stone River

Newport, Pigeon River, East Fork
Riverside, Buffalo River

Little River
Rogersville, Caney Creek
Crockett Creek

Shelbyville, Duck River
East Mulberry Creek

Springfield, Sycamore Creek
Stanton, Tucker’s pond
Tate, Bean Creek
Bnary Fork Creek
Garretts Blue Lake
Proffett Creek

Tazewell, Barron Creek
Townsend, Little River
Trenton, Forked Deer River, North
Fork

Tullahoma, Motlow’s mill pond
W^artrace, Duck River, Garrison Fork
Wartrace Creek

WTiitwell, Looneys Creek
Texas:
Abilene, Deadman Creek.
Albany, Lake DifferWaterworks Lake
Allen, McMahan Lake
Alpine, Crystal Valley Pond
Amarillo, Palo Duro Creek
Palo Duro Lake

Annona, Beaverdam Lake
High Lake

Arlin^on, Owls Nest Pond
Athens, Dunbar’s pond
Knight’s pond
Koon Kreek Lake
Searls Point Lake

Bag\vell, Ward’s lake
Bastrop, Club Lake
Bennetts, Lake Dorothy
Bertram, Bingham Pond
Big Springs, Guitar’s pond
Big Wells, Zimmerman’s pond
Blooming Grove, Cole’s pond
W'alker’spond i

Blossom, Kang’s pond '

Bowie, Wagoner’s pond

*4,000
500
SO

500
900

*1,500
9,350

*1,000
200
100
100
450

1,000
400

*4,000
80

1,600
500

1,500
500

1,500
1,000
1,000
200
35
800

1,000
1,000

60
1,000
365
275
255

1,500
900

150
150
75
80
20

725

*2,000
900
900
900
20

1,420
100
150
50
50

3.600
2,400
1,900
560
200
50

900
750
50

1,000
1,450
1.600

226
230
400

1,000
1,000
250
900

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Fry,®
finger-
lings,

yearlmgs,
and

adults.

Disposition.

Fry,®
finger-

lings,

yearlings,
and

adults.

Texas—Continued.
Brady, Bluff Creek
Brady Creek
Cow Creek Lake
Live Oak Creek

Brandenburg, Brandenburg Lake
Brenham, Club Lake
Parker’s lake

Bremond, Flag Lake
Brownsville, Calumet Pond
Country Club Lake
Resaca de la Palma

Brownwood, Anderson’s pond (A)
Anderson’s pond (B)
Clark’s pond
Day’s pond
Forsythe’s pond
Home Lake (A)
Home Lake (B)
Lake Alba
Ovalo Lake
Shipman’s pond
Simmon’s lake

Brundage, Moore’s pond
Burnett, Hamilton Creek
Caldwell, Matcek’s pond
Calvert, Parkinson’s pond
Cameron, Barton’s pond
Bergum’s lake
Dairy Lake
Lake Cameron
Roth’s pond
Willow Lake

Cary, Gaither’s pond
Celeste, Williams Pond
Center, Clear Lake
Hearn Pond
Hurst’s pond
Kelly Lake
Kennedy’s pond
Lawson’s pond
Napier’s pond
Sand Sprmg Branch

Christine, Norwood Lake
Clarksville, Bledsoe’s pond
Cleburne, Club Lake
Clifton, Meridian Creek
Columbus, Glendale Pond
Wooten’s pond

Concord, Brown’s lake
Cooledge, McCoy’s pond
Corsicana, Magnolia Ponds
Coughran, Green Lodge Lake
Crandall, Bluewater Lake
Crockett, Glenn’s pond
Grounds Lake
Hollywood Lake
Rice Lake

Crystal City, Taft’s pond
Winter Garden Lake

Cuero, Club Lake
Cuero Creek
Deer Creek
Guadalupe River
Irish Creek
Lake No. 1

McCoys Creek
Thomas Creek

Daingerfield, Martin’s pond
Dallas, Kidd Spring Pond
De Kalb, Jones Lake
Del Rio, Cienegas Creek
Devils River

Denton, Wilkirson’s pond

250
1,525

125
175

4.000
2,360

561
600

1.000
1,260
1,000
1,000
256
256
256

1,000
1,000

43
2,000

256
128

1,000
250

1,301
180
400
200
100

1,000
200
200

1,000
2,700
900
50
100

1,000

1,000
1,000
1,000

100
,

400
1,000

11,930
170
55
100

2,000
500
200
250

75
700

1,350
700
56

2,535
100

1,000
2,200

400

200
1,000
1,000
2,400

200
1,000
300

4,655
1,250

Texas—Continued.
Detroit, Club Lake
East Lake
Oil Mill Pond..‘.
Red Pond
Union Grove Pond
Wards Pond

Dibell, Everglade Pond
Dilley, Lake Cory
Dundee, Griffin Lake
Eastland, I^ake Tilman
Lyerla’s pond

Edgewood, Gin Lake
Scott’s pond

Edna, Goose Lake
Kerr Lake

Elgin, Clopton’s pond
El Paso, Railroad Pond
Enloe, McCarty’s pond
Ennis, Anderson Ranch Pond
Latimer Lake

Estelline, Matador Lake
Fant City, Demonstration Farm Pond.
Farmersville, Strong Pond
Fentress, San Marcos River
Ferris, Lloyd’s pond
Nolen’s pond

Flatonia, Hajek’s lake
Fletcher, Village Creek
Floyd, Club Pond
Fort Worth, Lake Hearst
Magnolia Lake

Frisco, Clarks Lake
Lake Bonnie

Garrison, Erwin’s lake
Gatesville, Cow House Creek
Georgetown, Ganns Mill Lake
San Gabriel River and branches

Giddings, Fischer’s pond
Holman’s pond
Raube’s pond
Schneider’s pond
Whitter Pond

Gilmer, Davis Lake
Green Lake
Robertson Lake
Simpson Lake
Smith Lake
Tanglewood Lake

Goree, Goree Pond
Graford, Loving Creek
Grandview, Club Lake
Grapeland, Gee’s pond
Myrtle Lake
Persimmon Lake
Whitiker’s pond

Greenbrier, Brewster Creek
Greenbrier Lake

Grigsby, West’s pond
Harrold, McClendon’s pond
Haskell, Three W Ranch Pond
Henderson, Dickinson Lake
Dulin Pond

Howland, Jones Lake
Hughes Springs, Milner’s pond
Jacksboro, Beck Pond

Carroll Creek
East Keechi Creek
Hensley Lake
Knox’s lake
Moimtain Lake
Rummage Lake

Jayton, Lon^ pond
Jourdanton, Hagelstein Pond 69

1,000
1,500
1,000
1,000
1,000
1,000

100
50

2,000
50
60

800
1,000

100
615
400
100
115
800
800

1,800
56
900
300
400
400
50

5.000
2.000
2,200

435
400
550
150
896

2,000
1,900
800
400
800
400
400

2,950
50
600
50

4.750
2,000
2,000

170
2,090

700
150

1,540
1,500

100
50
750
900

1,000
750
760
115

1,400
800

1,950
1,600
800
135
800
800

1,000
400

o Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

LARQEMOUTH BLACK BASS—Continued.

Fry,

a

finger-

Disposition.
yearlings,

and
adults.

Disposition.

Texas—Continued.
Justin, Denton Creek
Kaufman, Brown’s pond
Carlateright Lake ;

Cartwright’s pond
Coleman Gin Pond
Meadow Pond
Spikes’s pond
Terry’s pond

Kemp. Hurley’s pond (A)
Hurley’s pond (B)

Kerrville, Beck Pond
Guadalupe River
Harris Pond
Schreiner’s pond
Sherman Mill Pond
Wachter Pond

Kingsville, Santa Gertrudis Creek
Kirhyville, Cow Creek
Krum, Ram Ranch Lake
La Coste, Medina River
Lancaster, Country Club Lake
La Rue, Oak Heights Lake
LaVemia, Cibolo River
Leesville, Lenahan Lake
Lincoln, Proske’s pond
Linden, Hedges Mill Pond
Livingston, Lawrence’s pond
Lockhart, Lockhart Branch
Lone Oak, Hughes Pond
Schenck’s pond

Longview, Echols Lake. .
. ^

Hipsidom Lake
Luling, San Marcos River
Mabank, Cotton Mill Lake
Old Gin Lake
Osbornes Resort Pond
Tynes’spond

McDade, Owen Lake
McKinney, Cleveland’s pond
Club Lake

Manor, Hulin Springs Pond
Marble Falls, Marble Falls Lake
Marfa, Gem Pond
Marshall, Graver’s Lake
Peden’s pond

Maud, Helms’s pond
Maypearl, Golladay’s pond
Menard, Augustine Creek
Callans Big Lake
Celery Creek
Clear Creek
Dry Creek
Elm Creek
Rocky Creek
San Saba River
San Saba River, Hubbells Dam
Sheens Branch
South Elm Creek
Streigler Lake

Mercury, Corn Creek
Miami, Jeffus’s pond
Mineral Wells, Corn Pond
Eagle Creek
loni Creek

Mount Pleasant^eadowbrook Pond

.

Mount Vernon, Hill’s pond
Murchison, Moore Lake
Nacogdoches, Sheppard Lake
South End Lake

Naples, Naples Lake
Neuville, Fults’s pond
New Braunfels, Comal River
Olmos, Elm Creek
Paducah, Cook’s pond

825
500

700
60

500
800
800
800
460

2, 150
636
636

2,000
636

2,000
3.000
270
150

2.000
1,600

100
* 3,000

325
500
50
115

900
900
150
225
150
800

1,000
800
800
400
115

2,000
105

1,000
100

2,000
900
200
700

1,738
869

1,738
1,738
625

1, 738
869

1,738
100
125

1,000
170

1,600
1,285
2, 700

115
600
170
515
50
50

6,970
2,340
900

Texas—Continued.
Palacios, McDonald’s pond
Paris, Bauman’s pond
Gordon Club Lake
Igo’s pond
Johnsons Lake
Lake Virginia
Timber Lake

Petroli^ Lake Cullinan
Petty, Collier’s pond
Maness’s pond
Willow Pond

Pilot Point, Emberson’s lake
Pittsburg, Davis Club Lake
Plainview. Lake Plainview
Point, Horton’s pond
Jones’s pond

Randolph, Randolph Pond
Ranger, Bruce Pond
Hodges Pond
Weaver Pond

Reisel, Goodman’s pond
Richland, Swink’s pond
Roaring Springs, Reeves’s pond
Rockdale, Rock Lake
Roscoe, Grantham Pond
Round Rock, Lake Creek
San Antonio, Mahucke Park Ponds. .

.

San Antonio River
San Augustin^ Jones’s pond
Sandy Point, Palo Alto Lake
Sanger, Duck Creek
San Marcos, Blanco River
Dedeke Pond
San Marcos River
San Marcos River, Davis Hole
Woods Bend Creek

Sarita, Los Palomas Lake
Sayers, Big Sandy Creek

Little Sandy Creek
Sealy, San Bernardino Lake
Shamrock, Coburn Pond
Masterson Pond

Smithville, Harbicht Lake
Jones’s lake

Snyder, Scoggin’s pond
Staples, San Marcos River
Steep Creek, Chinquapin Creek
Hines’s lake

Stephenville, Sycamore Creek
Streetman, McConnell’s pond
McDaniel’s pond
Milligan’s pond

Sugar Land, Cleveland Lake
Sulphur Springs, Brown Lake
Buford Lake
Coapland Lake
Elberta Lake
France’s lake
Lake Buford
Lake Tatom
Pierce’spond
Roberts^ pond
Rock Crusher Lake
Smith Lake

Sweetwaten Lake Trammell
Swenson, Headquarter Lake
Taylor, Washington Heights Pond

—

Teague, Hines Lake
Middleton Pond
Whaley’s pond

Terrell^ Bond’s pond
Williams’s pond '

Texarkana, Horseshoe Lake
j

Temple’s pond I

Fry, a
finger-
lings,

yearlings,
and

adults.

75

500
340
500

1,500
1,000

500
3,600

600
250
250
900

3,000
900
115
425
60
60
60
400
50

900
130
100

4.750
3.750
11,050

100
3.000

550
400
200
404
400
400
700

4.000
3.000
4,596

900
900

1,800
150

1,000

1,050
50

1,625
40
40
30
100

1,000
230
900

3,041
900

1,400
1,400
1,000
900

2,800
2,000
2,000
2,000
1,200
1,425
2,500
2,000
1,000
1,000

5.')0

400

a Fry indicated by an asterisk, thus (*); all others are fingorlings, yearlings, and adults.
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Details of distribution offish and eggs, fiscal year 1916—Continued.
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Disposition.

Fry,

a

finger-
lings,

yearlmgs,
and

adults.

Disposition.

Fry,

a

finger-

lings,

yearlmgs,
and

adults.

Texas—Continued.
Thorndale, Elliott’s pond
Heintze’s pond (A)
Heintze’s pond (B)
Lee’s pond
Newton’s pond •

Watkins’s pond
Thrall, Stiles’s lake
Timpson, Bridwell’s pond
Lake of the Woods

Tolbert, Cobh’s pond
Tyler, Rowlands Lake
Uvald^ Chalk Bluff Pond
Dry Frio River
Eagle Pass Pond
Eight Mile Lake
Frio River
Kincaid Dam Pond
La Pryor Pond
I>eona River
Nueces River
Pulliam Ranch Pond
Ranger Lake
Tom Nunn Pond
Turkey Creek

Vernon, ‘Long’s pond
Muller I.ake
Spring Lake

Waco, Cooper’s lake
Everraan Lake
Parrish’s pond

Whitesboro, Clark Lake
Whitewright, Farrow’s pond . .

.

Whitney, Deep Pond
Live Oak Lake

Wichita Falls, Avis Lake
lione Star Lake
West Lake
Wichita Club Lake

Wills Point, Beck Lake
Blitz Pond
Bone Lake
Brundidge Lake
Ennis I.ake
Fish Lake
Fish Tail I.ake
Lake Charles
Lake Gilchrist
Lake Payne
McKee Pond
Nugent Lake
Reagan Pond
Roddy Lake
Swank I.ake

Windom, Shelley Pond
Winnsboro, Bell Lake
Popes Lake

Winona, Diiskell Pond
Vermont:
Barton, Parker Pond
Ely, Fairlee Lake
Hydeville, Lake Bomoseen
Island Pond, Railroad Pond . .

.

L3mdonville, Chandler Pond. .

.

Virginia:
Adams Grove, Williams’s pond
Ashby, Shenandoah River
Basic City, South River
Beaverdam, Thompson’s pond.
Ben Hur, Powells River
Berryville, Shenandoah River.

.

Blackstone, Belmont Pond
Boyce, Shenandoah River
Bremo Bluff, McKenna Pond .

.

Bridgewater, North River

2,200
800
700
800
700
7D0
65
200
215
900
300
75

115
300
75
115
115
75
100
175
115

1,050

1.400
900
900

2,700
90

600
950
200

1,000
50
50

1,200
1,200
1,200
2.400
1,450
1,000
1,600
1,200
2

,
0.50

1,250
2,400
2,900
1,600
1.250
900

2.250
500

1.250
1,200

2.50

900
1,000
300

100
200
200
100
100

100
1,600
1,600

150
210
200
300

1,600
1,000
150

Virginia—Continued

.

Carrsville, Holland’s pond
Chesterfield, Cogbill’s pond
Coan, King’s pond
Coebume, Guets River
Cohoke, Cohoke Pond
Covington, Dunlap Creek
Jackson River

Duflield, Tompkins’s pond
Fair Oaks, Hicks’s pond
Fredericksburg, Pulham’spond
Gainesville, Catharpin Creek

Little Bull Run
Gordonsville, Brackett’s pond
Gretna, Whitethorn Creek
Guinea, Clear Lake
Morris’s pond
Payne’s pond
Ta'River

Harrisonburg, Nicolas’s pond
Silver Lake

Hot Springs, Jackson River
Jarratt, Pedneau’s pond
liawrenceville, Meherrin River
Lester Manor, Club Pond
Lofton, Lilley’spond
Maidens, Carlisle Pond
Manassas, Occoquan Creek, Upper
Martinsville, Smith River
Max Meadows, Reed Creek
Middletown, Cedar Creek
Milford, Kenbrook Pond
Mount Crawford, North River
Nathalie, Martin’s pond
New Market, Shenandoah River,

North Fork
Oak Ridge, Oak Ridge Lake
Pemberton, Johnson-Duncan Pond
Whiteville Pond
Muddy Creek Pond

Pembroke, Mountain Lake
Penola, Camps Pond
Plains, Goose Creek
Richmond, Jolly Mill Pond
Salem, Roanoke River
Saunders Wharf, Spindle’s mill pond .

.

Staunton, Middle River
Stephens City, Bartonsville Dam
Klines Dam
Shenandoah River

Strasburg, Shenandoah River, North
Fork

Suffolk, Darden’s mill pond
I.ake Savage

Summit, Massaponax Church Pond
Taylonsville, Beech Branch Lake
Tazewell, Clinch River, Maiden Spring
Fork

Toms Brook, Shenandoah River,
North Fork

Walker Ford, James River
Waverly, Harrison Pond
Shady Grove Lake

West Point, Goddm’s pond
Marston’s mill pond
Rays Neck Mill Pond

Winchester, Opequon Creek
Windsor, Bradshaw’s pond
Turner’s pond

Winston-Salem, Mountain Run
Woodsland, Pugh’s pond
Wytheville, Reed Creek, South Fork...

West Virginia;
Beury, New River
Bramwell, Bluestone River

100
300
100
210
600
150
70
140
300
150
100
80
150
150
450
150
460
450
125

1,500
70
100
800
450
500

1,000
80
450

1,500
250
150
200
100

2,000
150
150

1,500
300
350
150

2,000
300
750
100
450
100
175
150

200
200

1,200
150
150

140

2,000
2,000
400
500
300
300
300
250
300
100
40
50

1,500

70
80

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlmgs, and adults.

63394°—17 7



98 DISTRIBUTION' OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Fry, a
finger-
lings,

yearlings,
and

adults.

Disposition.

Fry,n
finger-
lings,

yearlings,
and

adults.

West Virginia—Continued.
Clarksburg, West Fork River
Elkins, Tygarts Valley River
Groves, Big Buffalo Creek
Birch River

Huntington, Guyandotte River
Keyser, Patterson Creek
Martinsbmg, Opequon Creek
Potomac River

Middletown, Middle Island Creek
Mullens, Guyandotte River
Oral, Oral Lake
Parsons, Cheat River, Shavers Fork
Paw Paw, Great Cacaopn River
PluUippi, Buckhannon River
Tygarts Valley River, Middle Fork.

.

Raleigh, Glade Creek
Piney River

Romney, Potomac River, South
Branch

Shepherdstown, Potomac River
Springfield, Potomac River, South

Branch
Wheeling, Wheeling Creek

Wisconsin:
Arcadia, Lake Idlewild

Silver Lake
Spring Lake

Bameveld, Aavang Creek
Duffey Creek
Jones Valley Creek
Mile Pond
Oimoen Creek
Tvedt Creek
LTrbin Creek

Barron, Manitou Lake
Birchwood, Birch Lake
North Lake

Bloomer, Bass Lake
Boyd, Big Hay Creek
Pike Lake

Butternut, Hoffman Lake
Luebke Lake
Morse Lake
Mud Lake
Parker Lake
Pine Creek
Richter Creek
Sickle Lake

Cable, Big Rosa Lake
Namakagon Lake
Wfiliams Lake

Cedarburg, Cedar Creek
Milwaukee River

Centuria, Long Lake
Chippewa Falls, Duncan Creek
Popple Lake

Coloma, Cartis Lake
Splitgaber Lake

Crandon, Dry Lake
Rice Lake
Stone Lake

Donaldson, Big Bass Lake
Lac Vieux Desert
Moccasin Lake
Mud Lake
Spring Lake

Drummond, Spring Lake
Eagle Point, Rasmus Pond
Eau Claire, Twin Island Lakes
Eggleston Crossing, Stevens Lake
Eland, Birchwood Lake
Lake Go To It

Elkhart Lake, Crystal Lake
Elk Mound, Cedar Falls Lake
Fifleld, Jupa Lake
Round Lake

300
105
70
70
120
400
150
150
600
200
800
150
250
70
70
70
70

300
160

95
400

300
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
600
600
200
200
200
200
500
200
200
200
600
600
800
600
600
400
200
500
300

3.800
200
800
300
200
200

Wisconsin—Continued.
Fond du Lac, Lake de Neveu
Mullet Lake
Gagen, Round Lake
Gleason, Echo Lake

Glidden, Torrey Lake
Gordon, Bass Lake
Clear Lake
Metzger Lake
Ox Lake
Swenson Lake
Grand Rapids, Wisconsin River

Hancock, Fish Lake
Hartford, Frieses Lake
Mud Lake
Murphy Lake
Pike Lake

Hayward, Clover Lake
Grindstone Lake
Ishum Lake
Martin Lake
Moose Lake
Namakagon Lake
Namakagon River
Patrick Lake
Rodeman Lake
Shue Lake
Slim Lake
Spring Lake
Thayer Lake
Williams Lake

Hazelhurst, Lake Katherine
Hitterdal, Lake Wilson
Holcombe, Kappa Lake
Round Lake

Janesville, Rock River
Kilboum, Wisconsin River
La Crosse, French Lake
Joe Lynn Creek

Ladysniith, Flambeau River
Hemlock River Pond
Pekegama Lake
Puiasky Lake
Twin Lakes

Lake Beulah, Lake Beulah
Lake Mills, Rock Lake
Laona, Birch Lake
Riley Lake

Lyndhurst, Beaulieu Lake
Big Lake
Gardner Lake
Island Lake
Miller Lake
Moon Lake
Schmidt Lake
Slinlin Lake

Manitowoc, English Lake
Glombsky Lake
Goss Lake
Hartlaub Lake
Hempton Lake
Kastbaum Lake
Lutzlse Lake
Schisel Lake
Silver Lake

Mason, Phantom Lake
Mattoon, Baker Lake
Johnson Lake
Mitchell Lake
Moose Lake

Mauston, Lemonweir River
Mawille, Rock River
Medford, Lake Esadore
Mellen, Loon Lake
Menomonie, Atlasta Lake
Chippewa River

200
300
400
300
200
200
200
200
200
200
600
200
100
100
200
200
200
100
100
100
100
100
100
200
200
100
100
100
100
200
200
600
200
200
400
400
200
200
200
200
200
200
200
400
200
200
300
100
150
250
150
150
150
150
150
300
300
100
400
400
300
400
400
150
200
400
200
200
200
300
300
200
200
200
370

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

LARGEMOUTH BLACK BASS—Continued.

Disposition.

Wisconsin—Continued

.

Fry,

a

finger-
lings,

yearlings,
and

adults.

Disposition.

Wisconsin—Continued.

Frj^a
finger-

lings,

yearlings,
and

adults.

Menomonie, Downsville Lake
Dunnville Lake
Hoolid Lake
Pitt Lake
Red Cedar River
Wilson Lake
Yellow Bank Lake
Youngs Lake

Nashville, Dry Lake
Horseshoe Lake

Norrie, Bass Lake
Lake Go To It
Mud Lake
Pike Lake

North Freedom, Schramm Mill Pond.

.

Okauchee, Okauchee Lake
Owen, Black River
Popple River T

Pelican Lake, Pelican Lake
Phelps, Big Twin Lake

Little Twin Lake
Phillips, Crane-Chase Lake
Deer Lake

Poynette, Poynette Mill Pond
Prairie du Chien, Mississippi River
Random Lake, Random Lake
Spring Lake

Reedsburg, Baraboo River
Hay Creek

Rhinelander, Bass Lake
Faust Lake
Lake Creek
Mill Lake
Sugar Camp Lake
Wisconsin River

RiceXake, Balsam Lake
Barry Lake
Beaver Lake
Carter Lake
Desair Lake
Devils Lake
Long Lake
Quince Lake
Rice Lake
Silver Lake
Tuscobia Lake

Richland Center, Bowen Mill Pond. .

.

Excelsior Mill Pond
Ithaca Mill Pond
Lone Rock Mill Pond
Mill Creek
Mill Pond
Rodolph Mill Pond
Sextonville Mill Pond

Sayner, Plum Lake
Shawano, Keshena Lake
Lamote Lake
Loon Lake
Round Lake
Sandy Lake
Sullivan Lake

Sheboygan, Coetzer Lake
Pigeon River

Sheboygan Falls, Sheboygan River
Shell Lake, Big Ripley Lake
Chain of Lakes
Devils Lake
Little Long Lake
Shell Lake

Solon Springs, Black Fox Lake
Deer Print Lake

Sparta, Angelo Pond
Depot Pond
La Crosse River
Paper Mill Pond

200
200
200
200
200

Sparta, Perch Lake
Walworth Pond

Spider, Smith Lake
Spread Eagle Lakes, Spread Eagle
Lakes

200
200
400

550
200200 Stanley, Diamond Lake

200 Jump River 250
200 Yellow River 250
200 Star Lake, Ballard Lake 200
200 Little Muskellonge Lake 200
200 Sweden, Beaver Lake 200
300 Tliree Lakes, Barrard Lake 155
200 Big Lake 155
200 Big Fork Lake 155
200 Big Stone Lake 155

1,000 Bonner Lake 155
280 Butternut Lake 150
200 Columbus Lake 150
300 Cook Lake 155
300 Dog Lake 155
200 Hutchinson Lake 155
200 Island Lake 155
200 Little Fork Lake 155
200 Lost Lake 155

1,500 Medium Lake 155
400 Mud Lake 155
400 One Stone Lake 155
300 Planting Ground Lake

Round Lake
150

100 150
200 Thunder Lake 155
200 Townline Lake 155
200 Tomahawk, Deer Lake 200
200 Lake Clara 200
200 Mirror Lake 200
200 Some River 200
300 Spirit River 200
100 Tomahawk River 200
100 Wisconsin River 200
150 Trevor, Rock Lake 200
150 Waukesha, Little Muskego Lake 200
150 Popple Creek 200
225 Waupaca, Bass Lake

Goose Neck Lake
200

100 200
100 Loon Lake 200
100 McClain Lake 200
150 Wausau, Crocked Lake

Eau Claire River
200

50 400
50 Lake Wausau 600
50 Pine River 200
50 Rib River 200
50 Road Lake 200
50 Short Portage Lake 600
50 Wisconsin River 400
50 Wautoma, Bugh Lake 200
300 Waverly, Waverly Lake 300
400 West Bend, Silver Lake 300
400 Whitehall, Trempealeau River 300
400 Whitewater, Green Lake 200
400 Middle Lake 200
400 Mill Lake 200
400 Turtle Lake 200
200 Whitewater Lake 200
200 Winter, Barber Lake 200
200 Barker Lake 200
200 Bass Lake 200
200 McDonald Lake 200
200 Woodland, Neosho Mill Pond 200
200 Wyoming:
600 Cheyenne, Lake Minnehaha

Sloan’s lake
200

200 200
200
200

Gillette, Builington Lake 250

150
Total b / *471,300

100
200

U,357, 768

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
b Lost in transit, 12,006 fingerlings; 500 fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

SUNFISH.

Disposition.

Fry,o
finger-

lings,
year-
lings,
and

adults.

Disposition.

Fry, a

finger-

lings,

year-
lings,
and

adults.

Alabama

:

Andalusia, Henderson’s pond
Radford’s pond

Anniston, Cane Creek, tributary of
Sam McCluskin Pond

Ariton, Ziglar’s pond
Ashby, Oak Hill Pond
Attalla, Brasher ’s pond
Bangor, Blue Hole Lake
Bessemer, West Lake
Birmingham, Barrett’s pond
Clark’s pond
Doster’s pond
Rock Quarry Lake.
Wilson Lake

Brierfield, Shoals Creek
Caldwell, Pleasant Hill Mill Pond
Carrollton, Lubbeck Pond
Lubbub Creek

Clayton, Blue Hole Pond
Nix’s pond
Thome’s pond

Cordova, Black Warrior River
Cullman, Fronhold’s pond
Tucker’s pond

Dancy, Clark’s pond
Virginia Lake

Dozier, Moore’s pond ^

Pine Root Pond
Evergreen,Tanner’s pond
Falln'llle, Flint Creek
Fayetteville, Davis Branch
Gadsden, Nocolula Creek
Greensboro, Ramey’s pond
Stickney’s pond

Greenville, Hillcrest Pond
Headland, Brackin’s pond (A)
Brackin’s pond (B)
Brackin’s pond (C)
Mathis’s pond

Inverness, Pasture Pond
Jasper, Cane Creek
Letohatchee, Payne’s pond
Lineville, Lake Mary Scott

Linevfile Lake
Moon’s pond (A)
Moon’s pond (B)

Luveme, Beall’s lake
Benbow’s pond
Howard’s pond

Madison, Lily Flag Pond
Marion, Jones Pond
Montgomery, Line Creek
Olive Lake

Munford, Ossco Pond
Notasiilga, Vaughan Mill Pond
Oneonta, Wilemon’spond
Opelika, Ingram’s mill pond
Roaring Springs Pond

Opp, Shady Pond
Peachbur^ Weem’s pond
Pell City, Cornett’s pond
Petrey, Bodiford’s pond
Spradley’s pond

Plantersville, Jones’s pond
PrattviU^ Davis’s pond
Pyriton, Birchfield’s pond
Blackstock’s pond
Morrison’s pond

Ramer, Boothe’s pond
RiderviUe, Price-Rider Pond
Speigner, Morton Pond
Stevenson, Hackworth’s pond
Talladega, Talladega Creek

200
200
200
100
200
300
100
300
600
300
400
200
200
300
600
200
800
800
200
400
400

100
450
450
200
200
100
400
300
300
150
200
250
100
150
100
150
200

1,000
300
500
350
150
100
200
200
100
300
100
400
400
100
825
100
300
300
100
200
200
100
200
200
300
150
100
100
200
300
950
200
400

Alabama—Continued.
TaUadega Springs, Sapsucker Creek . .

.

Sulphur Branch
Tennille, Brestwood’s pond
Tyson, James Pond
Oak Lea Pond

Tuscaloos^ Nabers’s pond
Stewart Lake

Arizona:
Gleeson, Gibson’s pond
San Simon, Bartlett’s pond
Homrighausen’s pond
McLarty’s pond
Morrow’s pond
Sunflower Ranch Pond

Arkansas:
Emerson, McDonald’s pond
Gravette, Austin’s pond
Greenwood, Harper’s pond
Townley’s pond

Hot Springs, Bull Creek
Fordyce Lake

Little Rock, Crystal Pond
Magnolia, Benvenue Pond
Goode’s pond
Puckett’s pond
Waller’s pond

Subiaco, Subiaco Lake
Florida:
DeFxmiak Springs, Gum Pond
Murphy’s pond

East Lake, Lake Weir
Graceville, Snell’s pond
Tampa, Clearwater Pond
Pinetta, Alcyone Pond
Elbow Lake

Redman, Redman Pond
Round Lake, Roimd Lake

Georgia:
A-Uenhurst, Terrell’s pond
Americus, Mill Pond
Athens, Water Oak Pond
Atlanta, McClelland’s pond
Augusta, Hagler Pond
Hammond Creek

Baconton, Bacon’s pond
Bainbridge, Callahan MillPond
Deep Water Pond
Four Mile Pond

Belair, Green Garden Pond
Box Springs, King Mill Pond
BuUochville, Waddell’s pond
Walden’s pond (A)
Walden’s pond (B1
Walden’s pond (C)

Chipley, Maple Grove Pond
Cisco, Cockbmm’s pond
Lake View

Columbus, Ram Pond
Cordele, Ray’s pond
Dalton, Gossage’spond
McLeUan’s pond

Danville, Champion’s pond
Decatur, MillPond
Greenville, Terrell’s pond
Hapevillej Appling’s pond
HoUySprmgs, Fowler’s pond
McWhiter’s pond

Ideal, Cromer’s pond
Jefferson, Head’s pond

• Jimps, Wilson’s pond
Louisvill^ Smith Branch
Lulaton, Satilla River
Lumpkin, Fort’s pond

I

200
300
300
200
100
40

200

50
50
50
50
50
50

500
2,000
4.000
1.000
3,000
3.000
1.000
1,000
2,000
500

1,000
2,000

600
400
600
500
150
300
600
200
400

400
400
250
350
400

1,250
200
300
300
400
200
300
200
200
200
200
100
150
150
150

1,100
150
150
200
300
250
200
150
100
150
100
400
100
800
200

a Fry indicated by an asterisk, thus (*); all others are fiingerlings, yearlings, and adults.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

SUNFISH—Continued. -

Disposition.

Fry,

a

finger-

lings,

year-
lings,

and
adults.

Disposition.

Fry,

a

finger-
lings,
year-
lings,
and

adults.

Georgia—Continued.
McDonald, Satilla River
McDonougli, Lower Pond
McIntyre, Holton’s pond

Price’s pond
Macon, Snerwood Creek
Martin, Dean’s pond
Matthews, Pennington’s pond
Meldean, Mossy Creek
Mitchell, Kitchens’s pond
Monroe, Cochran pond
Oakwood, Walnut Creek Pond
Preston, Nicholson’s pond
Shellman, Robinson’s pond
Smyrna, Akin’s pond
Stone Mountain, McCurdy’s pond
Summerville, Montgomery Mill Pond.
Summit, Johnson’s pond
Suwaunee, Jay’s pond
Swainsboro, Kea’s pond
Summer Place Pond

Talbottom Spear’s pond
Tallulah Falls, Tallulah Lake
Thomasville, Smith-Moreland Pond...
Tifton, Lula Lake
Whitley’s pond

Toccoa, Soapstone Lake
Unadilla, Duncan’s pond
Valdosta, Gornto’s pond
Vidette, Robinson’s pond
Walls Crossing, Snider’s pond
Washington, Little River
Ravenwood Pond

Watkinsville, Oconee River
Weston, Spann Mill Pond
Whigham, Ochlocknee River
Winchester, Felton Mill Pond

Illinois:

Mayfair, Udally’s pond
Meredosia, Illinois River
Meredosia Bay

Napierville, DuPage River
Pittsfield, Matthew’s pond

Indiana:
Anderson, Stillwell’s pond
Wildwood Pond

Bloomington, Bean Blossom Creek
B luffton. Gravel Pit Pond
Bryant, Digger’s pond
Dubois, Sendelweck’s pond
Frankfort, Shoemaker Lake, East
Gilman, Cherry Pond
Indianapolis, Fall Creek
Lippus Pond

Middlebmy, Stone Lake
Muncie, Drumm’s pond
Pendleton, McCarty’s pond
Plymouth, Dixon Lake
Richmond, Morton Lake
Ridgeville-, Lake Pequarmaha
Scottsburg, lola Lake
Tangier, Moore’s pond
Tipton, Duncan’s pond
Twelve Mile, Hilda Lake
Van Bruen, Crevistona Pond
Warren, Salamonia River

Iowa:
Bellevue, Mississippi River
Davenport, Vanderveer Park Lake
Eldor^ Iowa River
Lime Springs, Upper Iowa River
Manchester, Maquoketa River
North McGregor" Mississippi River

—

1,200

Iowa—Centinued

.

Numa, Norris’s pond..'. 400
'200 Steamboat Rock, Iowa River 1,600
200
200
150

Williamsburg, Pilot Grove Pond
Kansas:
Effingham, Cook’s pond

200

200
100 Kincaid, Blue Grass Lake 200
400 Sanders’s pond 200
500 Olathe, Hoff’s lake 300
600 Scipio, Richmond Pond 500
100
200

Kentucky:
Allenville, Donaldson’s pond 300

400 Mallory’s pond 300
200 Riley’s pond 200
150
300

Berea, Silver Creek, Brushy Fork
Silver Creek, Upper

400
400

550 Booker, Smith’s pond 300
300 Campbellsville, Speer’s pond 150
50 Carrollton, Grobmyer’s pond 150

400 Corydon, Horse Lot Pond 100
300 Crestwood, Brewer’s pond 150
100 Danville, Bright’s pond 300
600 Ekron, Bluegrass Pond 200
200 Maggies Lake 200

200300 Zack Pond
400 Elizabethtown, Breeden’s pond 300
150 Erlanger, Codey’s pond 150
200 Frankfort, Reformatory Pond 200
400 Glasgow, Beaver Creek 100
200 Hollow Pond 100
150 Greenup, Buffalo Creek 80

1,200
150

Tygart River 160
200Greenville, Coomb’s pond

300 Helechawa, Red River 300
300 Henderson, Fruitland Pond 100
750
300

Hopkinsville, Little River, Sinking
Fork 100

100

L. & E. Junction, Rayborn’s pond
(A) 200

& 108,930
b 350

Rayborn’s pond (B) 200
Maceo, Hawes’s pond 200

775
100

McKinney, Milling Company Pond
McNary, Hahn’s pond

150
200

Maysville, Ohio River 1,200
100200 Mount Sterling, Cockrell’s pond.

400 Jeffrie’s pond 200
600 Prewitt Pond 150
200 Ratliff’s pond 200
200 Mount Vernon, Maret’s pond 100
200 Nebo, Woehler’s pond 100
200 Nicholasville, Smither’s pond 100
200 Nolin, Black Rock Pondi 100
600 Home Pond 100
200 Owensboro, Meadow Pond 100
400
200

Rocky Hill Station, Hudson Creek
Rowletts, Davis’s pond

200
200

200 Shelbyville, Undulata Lake 150
400 Silver Cree^ Paint Lick Creek 300
400 Thomson, Eubank’s pond 100
200 Water Valley, Lone Oak Pond 100
200 Winchester, Red Cross Pond 200
200
200

Louisiana:
Chatham, Smart’s pond * 15, 000

200 Dodson, Stovall’s pond *9,000
200 Elmore, Mount Zion Pond *9,000

20400 New Iberia, Duboin’s pond
Wilson, Thompson’s pond 300

& 180, 800
400

1,400

Maryland:
College Park, Experiment Station

Pond 150
4,500
15,350

b 265,000

Hagerstown, Antietam Creek 450
Conococheague Creek 450

Ijamsville, Willow Pond 150

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
b Rescued from overflowed lands and restored to original water.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

SUNFISH—Continued.

Disposition.

Fry,o
finger-

lings,

year-
lings,
and

adults.

Disposition.

Fry,a
finger-

lings,
year-
lings,
and

adults.

Michigan;
Battle Creek, Lake Goguac
Holly, Bums Lake
Jackson, Vandercook Lake
Wolf Bake

Montgomery^ Long Lake
Newaygo, Pickerel Lake
Otia, Blue Lake
Rose Centre, Spring Lake
White Cloud, Lost Lake
Williams, Wolf Lake

Minnesota:
Homer, Mississippi River
Lanesboro, Root River
Root River, North Branch. .

.

Mississippi:
Aberdeen Blue Lake
Carter Pond
Cribbs Pond
Cypress Pond
Goose Lake
Hickon Lake

Amory, Armstrong’s pond
Artesia, Brothers Pond
Bay St. Louis, Nicoise Pond—
Blue Mountain, Sumrall’s pond
Booneville, Smith Pond
Carriere, Breland’s pond
Centreville, Cox’s lake
Clinton, Johnston’s pond
Corinth, Miller’s pond
Shadburn’s pond

Derma, Hardin’s pond
Egypt, Hammond’s pond
Fayette, McNair’s pond
Forest, Riser’s pond
Gloucester, Day’s pond
Dye Pond
McGehee’s pond
Robinson Pond

HazelhursL Ranch Pond
ffickory, Walter’s pond
Jackson, Lake von Leotzen
Learned, Osborn’s pond
Liberty, Bmeck’s pond
Louis-me, Brickyard Pond
Carter Pond
Clark Pond
Club Pond
Storer’s pond

Lyman, Poley Branch Lake . .

.

Macon, Scales’s lake
Meridian, Queen City Pond
Mize, Bryant’s pond
McAlpin’s pond

Mount Olive, Caraway’s pond..
Penn’s pond

Neshoba, Hillman’s pond
Olive Branch, Elder’s pond
Philadelphia, Cole’s pond
Hester’s pond (A)
Hester’s pond (B)

Sallis, Temple’s pond
Shuqualak, Bell’s lake
McNee’s pond
Maury Pond
Minor Pond
River Lake
Vickers Lake
Wniow Lake

Starkvill^ Gamble’s pond

Templeton’s pond

125
75
75

125
75

600
600
25

1,200
75

6 599,461
800
800

200
300
200
200
200
300
200
100
100
300
400
100
400
300
400
150
300
300
300
150
200
200
200
200
200
300
300
300
200
300
200
200
450
200
150
400
400
200
150
200
150
200
200
200
300
300
200
200
200
200
200
200
200
200
200

i

200
i

200 !

Mississippi—Continued.
Stringer, Knight’s pond
Summer, Fergusson’s pond
SumraU, Miller’s pond
Tomsuba, Page’s pond
Tupelo, Amity Pond
Sander’s pond
Shumpert’s pond
Wheeler Pond

Van Vleet, Willow Pond
Water Valley, Enderlin’s pond
West Point, Brady Pond
Yazoo City, Williams Pond

Missouri:
Blackburn, Pecan Grove Pond
Bucklin, Chariton River, Mussell
Fork

Calhoun, Butler Place Pond
Centralia, Bluegrass Pond
De Soto, Cape’s pond
Everton, Meierhofl’s pond
Excelsior, Henry East Pond
Henry Northeast Pond
Firma, Barrett Lake

Hardland, Prairie View Pond
Kirksville, Moots’s pond
Lawson, Elm Grove Pond
Mansfield, Lake Crystal
Palmer Pond

Monet, Ctmdet’s pond
Norwood, Farm Pond
Palmyra, Bay de Charles
Pomona, Lake Pippin
Potosi, Quaker Springs Pond
Purcell, Bradford’s pond
Rolla, Frisco Lake
St. Charles, Passell’s pond
Savannah, McFadden’s pond
Sedalia, State Fair Pond
Wayland, Johnson’s pond
Windsor, Johnson’s pond

Montana:
Forsyth, Crockett Lake
Yellowstone River

Glendive, Yellowstone River
Miles City, Yellowstone River

Nebraska:
Arnold, Cass’s pond
Hardy, Rainey Pond

New Hampshire: Canaan, Spectacle
Pond

New Jersey:
Asbury Pary, Wesley Lake
Piccatinney, Piccatinney Lake

New Mexico:
Albuquerque, Beckham’s pond
Buchanan, Cooley’s pond
Carlsbad, Black River

i

Seaton’s pond i

Willis’s pond I

Cimarron, W. S. Lake I

Clayton, Duren Creek
Deming, Bauman’s pond
Des Moines, Spring Hill Pond
Dulce, Dulce Lake
Estancia, Sherwood’s pond
Walker’s pond

Kenna, Cooper’s pond
Savage’s pond

Las Vegas, Chupamas Pond
Lucia, McGilhTay’s pond
Montoya, Twine Mill Lake
Moimtainair, Arroya de la Cienega

200
300
200
150
200
150
200
200
200
200
200
800

200

1,200
400
100
200
150
200
200

1,000
150
300
200
600
150
495
150
600
150
100
200

4,000
200
450
100
200
400

200
525
250
250

150
lOO

200

600
600

50
50
50
50
50
150
200

50
50
50
50
50
50
50
50
50

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
b Rescued from overflowed lands and restored to original waters.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

SUNFISH—Continued.

Disposition.

Fry,

a

finger-

lings,

year-
lings,

and
adults.

Disposition.

Fry,

a

finger-

lings,

year-
lings,
and

adults.

New Mexico—Continued.
Romero, Vernon’s pond
Roswell, North Bottomless Lake
Taiban, Jeter’s pond
Klutts’s pond.
Muller’s pond
Sherman’s pond
Wise’s pond

New York:
Addison, Canisteo River
Baldwin, Clown Lake
Binghamton, Fiala’s pond
Boston, Boston Hill Pond
Chapp^ua, Kent’s pond
Congers, New Lake
Fishkill, Lake Garda
Highland, Central Lake
While Plains, Rathhone’s pond

North Carolina:
Apex, Seagrove’s pond
Atkinson, Hawes’s pond
Cofield, Wiley Pond
Concord, Irish Buffalo Creek
Faison, Goshen Creek
Four Oaks, Flowers’s pond
Franklinton, Williams’s pond
Garland, Carter’s pond
Gold Hill, Morgan’s pond

Poole’s pond
Gulf, Caroline Pond
Hamlet, Gibson’s pond
Henderson, Parker’s pond
Hickory, Rocket’s pond
Huntersville, Wilson’s pond
Kings Mountain, Sevier Mills Pond . .

.

Kinston, Gray’s pond
Lumberton, McMillan Pond
McCullers, Franks’s pond
Marshall, Walnut Creek
Maysville, White Oak River
Mineral Springs, Long’s pond
Rorie’s pond

Monroe, Baucom’s pond
Mooresville, Community Pond
Morven, Cox’s pond
McLauren’s pond
Watts’s pond

Murphy, Valley River Pond
Pee Dee, Blewett Falls Pond
Rockfish, Jumping Gully Pond
Rockingham, Falling Creek Pond
Hitchcock Creek
Liles’s pond

Statesville, Steele’s pond
Stovall, Gregory’s pond
Wilson, Tribo Flowers Pond

NorthDakota: D evils Lake,Dev ils Lake
Ohio:
Akron, Brady Lake
Fritch Lake
Nesmith Lake
New Reservoir
Rex Lake
Twin Lakes

Bellvilln Gattons Lakes
Geauga Lake, Geauga Lake
Lima, McCullough Lake (A)
McCullough Lake (B)

Malvern, Big Sandy Creek
Newark, Buckeye Lake
Portsmouth, Little Scioto River
St. Clairsville, Cloister Pond
St. Ma:^s,Lake St. Mary
Sardinia, Druhot’s pond

50
100
50
50
50
50
50

400
200
200
200
200
400
200
200
200

100
200
200
550

400
150
150
150
100
200
200
100
100
100
400 !

450
I

150
300

!

600 !

150
150
100
300
300
200 I

200
200
300
300
400
400
400
50

400
200
800

280
280
280
280
560
280
225
450
400
400
280
275
100
400
800
100

Oklahoma:
Ada, Forest Grove Lake
Ardmore, Chickasaw Lake
Harreld’s ponds
Plainview Pond
Woods Lake

Asher, Knight’s pond
Blanchard, Robmson’s pond
Buffington, Illinois River
Canute, Young’s pond
Cherokee, Beadman L^e
Foss, Augustine Pond
Hallett, Cassady’s pond
Hennessey, Gritz’s pond
Hollister, Stephen’s pond
Isabella, Laubach’s pond
Konawa, Fiddler’s pond
McComb, Spray Pond (A)
Spray Pond (B)

Madill, Willow Lake
Manitou, Elmwood Pond
Marlow, Rubendall’s pond
Mill Creek, Pennington River
Mooreland, Borchardt’s pond
Lakeside Pond
Willow Lake

Noble, Chickasaw Lakes
North Coalgate, Gills Lake
Okemah, Riley’s pond
Willow Grove Pond

Pauls Valley, Mankins Lake
Perry, Duncan’s pond
Quinlan, Wylie’s lake
Reeding, Triplett’s pond
Seminole, Dolen’s pond
Snyder, Stradley’s pond
Woodward, Russau’s pond

Pennsylvania:
Chambersburg, Conococheague Creek..
Coleman, Stony Creek River, Upper..
Denver, Good’s pond
Gap, Salesbury Lake
Greensburg, Beason Run Pond
Holden, Moore’s pond
Jenkintown, Madiera’s pond
Lancaster, Kukle Lake

Lansdale, Spring Lakes
Mill Hall, Brungard Pond
Monocacy, Lewis’s pond
Murraysville, Jankowiak’s pond
Ne^V Florence, Hendrix Creek, Lower.
Phoenixville, French Creek
Reading, Alleghaney River
Antietam Creek
Cacoosing Creek
Licking Creek
Manatawny Creek
Pine Creek
Sacony Creek
Spring Creek
Swamp Creek
Teagley Lake
Tulpehocken Creek
Wyomissing Creek

Waterville, Little Pine Creek
Wilcox, Brennen Pond
Shultz Pond

Porto Rico: San Juan, Carite Reservoir.
South Carolina:
Abbeville, Calhoun Creek
City Waterworks Pond
Gambrell’s pond
Long Cane Creek

3.000
100
400

2.000
6,000
3.000

400
16,000

50
100
400

4.000
400
300
300

3.000
3,000
3.000
4,500

200
900

4.000
50
50
50

10,500
8.000
4,500
4.500
6,000
3,000

50
800
400
150
50

200
1,200
300
300
300
200
300
600
300
300
200
300
300
600
600
300
300
300
300
300
300
300
300
300
600
300
300
200
225
225

1.500

600
200
200
600

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

SUNFISH—Continued.

Disposition.

Fry,

a

finger-

lings,

year-
lings,

and
adults.

Disposition.

Fry,a
finger-

lings,

year-
lings,

and
adults.

Soutli Carolina—Continued.
Abbeville, Perrin’s pond
Allendale, Wood Place Pond
Anderson, McKinney’s lake
Bennettsville, Stillwater Pond
Cheraw, Hunt Pond

MTiites Creek
Conway, Bourne’s pond
Due West, Ashley’s pond
Eifiingham, Lawrence’s pond
Estill, Hamilton Ridge Pond
Florence, Black Creek
Gilmore Mill Pond
Hajmsworth’s pond

Fort Motte, Burgess’s pond
Greenville, City Quarry Pond
Hartsville, Boggy Pond
McIntosh Mill Pond

Heath Springs, Moore’s pond
Hodges, Nickles’s pond
Honea Path, Simmons’s pond
Jeft'erson, Bird’s pond
Lamar, MTiite’s pond
Langley, Langley Pond
Laurens, Little River, Balls Fork
McBee, Sowell’s pond
North, Johnson’s pond
Orangeburg, Sims’s pond
Smaoks Pond

Pelion, Pelion Pond
Piedmont, McMahan’s pond
Rock Hill, Arcade Pond
St. Mathews, Corcor Swamp Pond
Neale’s pond

St. Stephens, Tom Bottom Pond
Society Hill, Evans Mill Pond
Sprin^eld, Electric Power Pond
Summerville, Winningham Pond
Sumter, Bethel Pond
McCutcheon Pond
Osteen’s pond

Taylors, Beaverdam Pond
Trenton, Hatcher Pond
Rock Pond
Sease’s pond

Wedgefield, Sherwood Pend.
Winnsboro, Jackson Creek Pond

South Dakota: Winner, Lake Westonka.
Tennessee:
Arthur, Lambirt’s pond
Atoka, Hill and Vale Pond
Bristol, Large’s pond
Wolford’s pond

Capleville, Ellis’s pond
Cedar Hill, Red River, Sulxjhur Fork.

.

Chattanooga, Chattanooga Creek
Freeman’s pond
Middle Creek

Cleveland, Springdale Pond
Crab Orchard, ^Vheeler’s pond
Greener file, Doty’s pond
Henning, Currie’s pond
Hrmter, Stony Creek
Jackson, Simmons’s pond
Lenoir City, Alexander Lake
Madison, Gee’s pond
Maryville, Allen’s pond
Mason, Boyd’s pond
Hamblet’s pond
Old MTiitley Pond

Montvale, Carpenter’s pond
Murfreesboro, Downing’s pond
Prospect, Bester’s pond
Stanton, Morris’s pond
Wartrace, Duck River, Garrison Fork.

100
200

1,000
200
200
400
500
150
200
100

1,200
• 400

150
400
150
150
200
150
200
100
100
200
200
200
200
200
200
200
200
200
200
200
200
400
400
300
300
200
200
200
100
200
100
200
100
100
250

300
200
150
100
200

10,000
625
400
400
425
200
150
200

1,000
200
600

4,000
150
200
400
200
150
200
25

4,000
800

Texas:
Abernathy, Oliver’s pond
Alanreed, Bro^vn’s pond
Alba, Patten’s pond
Archer City, Windthorst Pond
Arp, Bates’s pond
Asherton, Finley’s lake
Atlanta, Cameron’s pond
Bastrop, Country Club Lake
Bedias, Lake Grove
Belew, Young’s pond
Big Sandy, Mayfield’s pond
Brenham, Club Lake
Brownwood, Ratliff’s pond
Bryson, Lipscomb’s pond
Burlington, Brod’s pond
Caldwell, Haddoz Pond
Hitchcock’s pond
Oliver’s lake

Canyon, Palo Duro Creek
Carbon, Murphy’s pond
Carlton, Dixie Pond
Cedric, Cowles’s pond
Center, Oak Lawn Lake
Wood Lake

Cheneyboro, Cheney’s pond
Chico, Booth’s pond
Clifton, Riverside Garden Pond
Clyde, Ferguson’s pond
Coahoma, Winston Pond
Columbus, Wooten Pond
Cooper, De Vaney’s pond
Corsicana, Fish Pond
Gentsch’s pond
Magnolia Pond

Crosbyton, White River
Cross Plains, Cross Cut Reservoir

Everett’s pond
Cuero, Tifily’s pond
Dallas, Gatman’s pond
Elidd Spring Pond

Detroit, Gray Lake
Dumont, East Bank Lake
Edgewood, Melton Flanagan Lake
Ennis, Moore Lake
Willow Pond

Falfurrias, Margarita Lake
Farwell, Goodenough’s pond
Withers’s pond

Fort Worth, Lake Como
Lake Worth
Silver Creek

Gainesville, Priddy’s lake
Gary, Graves-Daniel Pond
Williams’s pond

Gilmer, Lake Oakland
Glazier, Locust Grove Pond
Gonzales, Lewis’s pond
Steen’s pond

Grand Saline, Carrington Lake
Greenbrier, Butler Lake
Hamilton, Rea’s pond
Happy, Lake View
Hartley, Shady Pond
Henderson, Jones’s pond
Long I.ake
Snider Pond
Willow Pond
Yandle’s pond

Hereford, Roberson’s pond
Hondo, Moss Pond
Honey Grove, Carter’s pond
Hubbard, Sw^ader’s pond
Huntington, Wood’s pond
Itasca, Mitchell’s lake

75
75
150
125
150
100
150
150
150
250
150
200
150
75
100
200
200
200
300
50
100
100
150
200
100
75
50
75
75
150
100
150
75

150
500
150
100
100
200
400
250
125
125
75
75

100
100
75

100
200
200
50
150
150
200
75
100
100
125
200
100
75
150
75
50
75
75
75
75
60
125
200
75
50

a Fry indicated by an asterisk, thus (*); ail others are fingerlings, yearlings, and adults.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

SUNFISH—Continued.

Disposition.

Fry,

a

finger-

lings,
year-
lings,

and
adults.

Disposition.

Fry,

a

finger-

lings,

year-
lings,

and
adults.

Texas—Continued.
Jacksboro, Blue Pond
Jacksonville, Alexander’s pond
Josephine, Davis’s pond
Jourdanton, Hagelstein’s pond
Kaufman, Cottonwood Pond
Kerens, Massey’s pond
Kress, Groff’s pond
Lamesa, McCarty’s pond
Sandy Shoal Lake

Lindale, Hazel Lake
Lockney, Curlew Pond
Longview, Campbell-Morgan Pond
Catterton’s pond
Teague’s pond

Lorenzo, Hoops ’s pond
Lovelady, Pecan Hill Pond
McKinney, Perkins’s pond
Marathon, Santiago Ponds
Mariom Weyel’s pond
Mart, Tidwell’s pond
Matagorda, Norton’s pond
Meridian, Meadowside Lake
Miami, Dial Lake
Mineola, Glade Creek
Kendrick’s pond
Lloyd’s pond
Mineola Club Lake
Pollard’s pond
Sikes’s pond

Mineral W ells,Wynne Mountain Lake -

Mount Calm, iSTelson Lake
Mount Vernon, Bryant’s pond
Muleshoe, Elrod’s pond
Nacogdoches, Nacogdoches Creek
Naples, Sycamore Pond
Navasota, Woodlawn Pond
New Waverly, Lewis’s lake
Palacias, Campbell’s pond
Paris, Lake View
Pine Hill, Farley’s pond
Pittsburg, Bermuda Lake
Holt’s lake
Hughes Lake
Roark’s pond
Willow Pond

Plainview, Abney’s pond
Allen’s pond '.

Helen-Temple Pond
Lake Plainview

Post, Crane’s pond
Quinlan, Wooldridge’s pond
Ridgeway, Hill’s pond
Riviera, Graham’s pond
Ralls, White-Robertson Lake
Roxton, Bywater’s pond
San Marcos, Burger Pond
Santo, Live Oak Pond
Schulenburg, Russek’s pond
Scurry, Murdock’s pond
Nash’s pond

100
200
100
50
325
100
75
100
100
150

75

300
300
200
100
150
100
250
150
150
75

50
150
300
200
200
200
150
150
75
100
75

175
300
150
150
150
75

125
75

150
150
150
100
150
75
75
75

300
75
150
100
100
100
100
150
75
100
150
100

Texas—Continued.
Sherman^ Coimtry Club Lake
Sipe Springs, Leonard’s lake
Somerville, Lang’s pond
Stanton, Henson’s pond
Sulphiu Springs, Taylor’s pond
Wilder’s pond

Tahoka, Lockhart’s pond
Taylor, Schwenker’s pond
Texarkana, Southside Pond
Thornton, Adair’s pond
Tulia, Shady Nook Pond
Vega, Bluewater Hole Pond
Vernon, Spring Creek
Washington, Hibbett’s pond
Wellborn, Barron’s pond
Wichita Falls, Archer Lake
Wills Point, Black Jack Lake
Dicks Lake
Ditch Lake
East Wills Point Pond
Lake Allen
Lake Bruce
Lake Charles
Lake Gilchrist
Lake Marshall
Lake Pratt
Lake Province
Lake Sigmond
Lake Wilson
Palmer Lake
Uta Pabst Lake
Van Zandt Lake

Wortham, Hackney’s pond
Virginia:
Battery Park, Rainbow Farm Pond.

.

Beaver Dam, Osier Swamp Pond
Coan, Benfirmel Pond
Columbia Baker’s pond
Gretna, Whitethorn Creek
Hewlett, Trevillian’s pond
Keysville, Red Hill Pond
Pamplim Horse Pen Pond
Plains, Huntland Pond
Shackleford, Rays Neck Mill Pond
Suffolk, Norfleet Pond
Wise, Hamilton’s pond

West Virginia:
Spencer, Hospital Lake
Waiteville, Hinchie Pond

Wisconsin:
Frederic, Coon Lake
Galesville, Lake Marinuka
La Crosse, Mississippi River
RosholL Trilweiler Lake
South Germantown, Quarry Ponds. .

.

West Bend, Lily Lake

250
• 150

150
75

200
100
100
100
100
75

150
100
300
150
150
300
125
250
125
125
125
125
125
125
125
125
125
125
125
125
125
250

' 150

200
300
400
200
150
200
40

200
40

200
500
200

200
240

200
600

5136,000
800

1,600
2,000

Total 5.
*33,000

1,635,881

a Fry indicated by an asterisk, thus (*); all others are fingerlings, yearlings, and adults.
5 Lost in transit, 4,620 fingerlings.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

PIKE AND PICKEREL.

Disposition.

Finger-
lings,

yearlings,
and

adults.

Disposition.

Finger-
lings,

yearlings,
and

adults.

Illinois:

Belvidere, Kishwaukee River
Freeport, Pecatonica River
Polo, Pine Creek

Iowa;
RpllAvnA Missi<?sippi Rivp.r

100
360
100

a 18, 400
479

0 550
0 17,082

Montana:
Forsythe, Yellowstone River
Glendive, Yellowstone River
Miles City, Yellowstone River

Wisconsin: La Crosse, Mississippi River.

Total

75
458

o5,800

Manchester, Maquoketa River 43,436
North McGregor, Mississippi River

Minnesota: Homer, Mississippi River...

a Rescued from overflowed lands and restored to original waters.

PIKE PERCH.

Disposition.
Eggs, fry,

and
yearlings, a

Disposition.
Eggs, fry,

and
yearlings, a

Connecticut:
Bristol, Pine Lake
Taconic, Long Pond

Illinois:

Du Quoin, Gregory’s pond
Hallidayboro, Hallidayboro Lake.
Meredosia, Meredosia Bay
Sandwich, Fox River
Spring Grove, State fish commis-

sion
Indiana:
Columbia City, State fish com-

mission
Columbus, White River, East

Fork
Coninn^ Indian Lake
Culver, Lake Maxinkuckee
Indianapolis, White River
Lafayette, Wabash River
LaGrange, Pigeon Lake
Ligonier, Diamond Lake
Logansport, Wabash River
Mentone, Tippecanoe River
Shelbyville, Flat Rock River
Warsaw, Winona Lake

Iowa:
Mason City, Lime Creek
Spirit Lake, State fish commis-

sion
Steamboat Rock, Iowa River

Kentucky: Lexington, State Fish
Commission

Maryland: Tolchester, Herring
Pond

Massachusetts:
Palmer, State fish commission
Springfield, Turners Park Pond. .

.

Michigan:
Allenville, Brevoort Lake
Alpena, Long Lake
Baraga, Sturgeon River
Bay City, Saginaw Bay
Byron. McKane Lake
Caseville, Saginaw Bay
Charlevoix, Susan Lake
Detroit, State fish commission
Floodwood, Edgar Lake
Grawn, Duck Lake
Holly, Long Lake
Houghton, Poppy Creek
Lake Ann, Lake View
Ontonagon, Carp Lake

300,000
300.000

200.000
700,000
50,000
700,000

*20,000,000

*15,000,000

*2,000,000
300.000
700.000

*2,000,000
800.000
400,000
400.000
600.000
500.000
600.000
600,000

300.000

*25,000,000
800.000

9.600.000

200,000

*25,000,000
300.000

500.000
800.000
100,000

1.500.000
500,000

3,000,000
500.000

*26,235,000
150.000
600.000
400.000
150.000
500.000
300.000

Michigan—Continued.
Oscoda, Allen Lake
Cook Pond
Duell Lake
Van Ettan Lake

Otia^ Benton Lake
Topmabee, Mullett Lake
Wooster, Crystal Lake
Yorkville, Gull Lake

Minnesota:
Carlton, Chub Lake
Cromwell, Island Lake
Duluth, Horse Shoe Lake
Pike Lake
Schumultz Lake

Faribault, Shields Lake
Homer, Mississippi River
Lanesboro, Root River
Root River, North Branch

Mazeppa, Lake Mazeppa
Mentor, Maple Lake
Orchard Lake, Lake Avelon
Robinsdale, Twin Lake
Sturgeon Lake, Sturgeon Lake

Nebraska: Gretna, State fish com-
mission

New Hampshire:
Concord, Contoocook River
Littleton, Forest Lake

New Jersey:
Boonton, Capstick Lake
Rockaway, Cedar Lake

New York:
AuSable Forks, Butternut Pond.

.

Furnis Lake
Silver Lake
Taylor Pond

Bath, Lake Salubria
Canisteo. Demon Pond
Cape Vmcent, St. Lawrence
River '

Evans Mills, Indian River
Fishkill, Bennywater Pond
Brinkerhofl Pond

Fullers Bay, Lake Ontario
Gouverneur, Grass Lake
Pleasant Lake

Grass Bay, St. Lawrence River
Highland Falls, Long Pond
Roe Lake

Niagara Falls, Lake Ontario
Niagara River, Upper

500.000
600.000
400.000
800.000
300.000

1,000,000
400.000
800.000

400,000
400.000
100.000
100,000
100,000
225.000

t2,660
200.000
200,000
225.000
400.000
200.000
200,000
400,000

*1,500,000

400,000
400.000

300.000
300.000

200.000
200,000
200,000
200,000
400,000
400.000

13,500,000
500.000
300.000
300.000

5.000.

000
500.000
800.000

10
, 000,000
200,000
200,000

1
.
000

.

000
1

, 000,000

a Eggs are indicated by an asterisk, thus (*); yearlings by a dagger, thus (fl; all others are fry.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

PIKE PERCH—Continued.

Disposition.
Eggs, fry,

and
yearlings, a

Disposition.
Eggs, fry,

and
yearlings, a

New York—Continued.
Ogdensburg, Oswegatchie River...

St. Lawrence River
Portlandville, Goodyear Lake
Redwood, Millsite Lake
Riverside, Loon Lake
Mountain Spring Lake
Schroon Lake
Scliroon River

St. Johnsville, Stewarts Landing
Creek

Schenectady, Mohawk River
Whaley Lake, Whaley Lake
Wurtsboro, Masten Lake
Yankee Lake

North Dakota:
BinforcL Red Willow Lake
Devils Lake, Devils Lake
Pingree, Jim Lake
St. Johns, State fish commission...

Ohio:
Isle St. George, Lake Erie
Kellys Island, Lake Erie
Lake View. Indian Lake
Marblehead, Lake Erie
Middle Bass, Lake Erie
Millersburg, Kilbuck River
Port Clinton, I.ake Erie
Put in Bay, Lake Erie
State fish commission

Woodsfield, Crow Nest Creek
Zoar, Tuscarawas River

Pennsylvania:
Denver, Cocalico Creek
Everett, Juniata River, Raystown

Branch
Huntingdon, Juniata River
Juniata River,Raystown Branch
Standing Stone Creek

Lake Carey, Lake Carey
Lancaster, Conestoga River
Lewistown Junction,Juniata River
Manns Choice, Juniata River,

Raystown Branch
Shawnee Creek, Raystown
Branch .*

Sellersville, Perkiomen Creek,
Northeast Branch

Shaws, French Creek
Union City, State fish commission.

South Dakota:
Gary, Lake Cochrane
Watertown, State fish commission.

Vermont:
Barnet, Martins Pond
Barre, Sabin Pond
Barton, Crystal Lake
Boltonville, Ticklenaked Pond
Brandon, Lake Hortonia
Burlington, Lake Champlain
Cambridge, Lamoille River
Colchester, Colchester Pond
Danville, Ewells Pond
East Fairfield, Metcalf Pond
Enosburg Falls, Lake Carmi
Essex Jimction, Great Power Pond
Fairlee, Lake Morey
Ferrisburg, Little Otter Creek
Greensboro, Long Pond
Groton, Lake Groton
Hardwick, Greenwood Lake
Hyde Park, Lake Eden
South Pond

Inwood, Wardens Pond
Milton, Lamoille River
Montpelier, Nelson Pond

8
. 400.000

3
.
600.000

1,000,000
800,000
300.000
150.000
400.000
200.000

300.000
800.000
800,000
200,000
500.000

300.000
*3 ,

000,000
400.000

*6,000,000

10,000,000
10,000,000

600.000
5

.
400.000

10,000,000
500.000

5
,
000,000

10,000,000
*68

,
425,000
400.000
400.000

300.000

500.000
500,000
500.000
300.000
600.000
400,000
400,000

400,000

400.000

300.000
400.000

*3
,
000,000

200.000
*25

,
000,000

300.000
400.000
200.000
300. 000
250.000

23
,
520,480
500.000
300.000
300,000
300.000
500.000
300.000
500.000
100.000
400.000
300.000
500.000
400.000
300.000
300.000
750.000
300.000

Vermont—Continued.
Morrisville, Big Pond
Lake Lamoille

North Ferrisburg, Lewis Creek
Idttle Otter Creek

Pittsford, Sugar Hollow Pond
Richmond, Hinesbm-g Pond
Rutland, Pine Hill Pond
Swanton, Lake Champlain
Vergennes, Otter Creek
Wells River, Halls Pond
West Burke, Newark Pond
Whitington, Sawdawga Lake
Wilmington, Lake Raponda

West Virginia: Harrisville, Hughes
River, North Fork

Wisconsin:
Amery, Blake Lake
Antigo, Tyre Lake
Centuria, Deer Lake
Durand, Eau Galle Lake
Eau Galle River

Elkhart Lake, Crystal Lake
Elkhart Lake

Elk Mound, Cedar Fall Lake
Fifield, Turner Lake
Fox Lake, Fox Lake
Frederic, Blom Lake
Hawkins, Gooseneck Lake
Skinner Creek, South Fork

Hudson, Lake St. Croix
Independence, Bugle Lake
Elk Lake

Ixonia, Rock River
Janesvill^ Rock River
Johnson Creek, Rock River
Kilbourn, Parker Lake
Wisconsin River

La Crosse, Black River
Blacksnake Creek
Broken Gun Creek
Chamberlin Slough Pond
Clarks Lake
Dark Slough Creek
French Slough Creek
Gibbs Chute Creek
Hammond Chute Creek
Jollivettes Bay
Jolyn Slough Creek
La Crosse River
Mississippi River
NicoUs Bay
Rice Lake
Running Slough Creek
Spring Slough Creek
Swift Creek
Wigwaih Slough Creek
Zeisler Lake

Lyndhurst, Gardner Lake
Schmidt Lake

Mattoon, Bakers Lake
Hutchins Lake
Johnson Lake
Moose Lake

Menomonie, Asylum Bend Lake..
Atlasta Bay Lake
Bear Lake
Black Lake
Chippewa Lake
Colfax Lake
Cut Off Lake
Downsville Lake
Duxmville Lakes
Hunts Bay Lake
Manleys Bend Lake
New Haven Lake

200,000
500.000
150.000
150.000
100.000
400.000
100.000

23,
226,800
250.000
300.000
200.000
250.000
150.000

1, 100,000

60,000
120,000
120,000
150,000
150.000
120.000
120,000
200,000
120,000
300.000
60,000
60,000
60,000
120.000
200,000
200,000
600,000
800,000
100,000
240,000
240.000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
80,000
100.000
79,000
tsoo

79,000
79,000
79,000
79,000
79,000
79.000
47.000
60.000
60,000
60,000
120,000
60.000
120,000
50.000
60.000
60,000
60,000
50,000
50,000
50,000
50.000
100,000
60.000
60,000
50,000

a Eggs are indicated by an asterisk, thus (*); yearlings by a dagger, thus (f); all others are fry.
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Details of distribution offsh and eggs, fiscal year 1916—Continued.

PIKE PERCH—Continued.

Disposition.
Eggs, fry,

and
yearlings, a

DisiX)sition.
Eggs, fry,

and
yearlings.

«

Wisconsin—Continued.
Menomonie, Red Cedar River
Sand Lake
Yellow Banks Lake

Merrill, Lake Pesobic
Lake View

Owen, Black River
Popple River

50,000
50,000
50.000
120,000
120,000
ISO, 000
300.000
60.000
120.000
120,000
60,000
120,000

i
Wisconsin—Continued.

,

Siiarta, Rock Lake '

Three Lakes, Green Bass Lake
Planting Ground Lake

Trempealeau, Second Lake
Turtle Lake, Horseshoe Lake
Waupaca, Chain of Lakes

Silver Lake

120,000
120,000
60,000

200,000
200,000
120,000
120,000
120,000

/*222, 160,000

\ 6 214,536,740

Pelican Lake, Pelican Lake
Pembine, Lindquist Lake
Reedsburg, Baraboo River
Rhinelander, Moen Lake
Sheboygan, Lake Elian

Townsend Lake

Total b '

a Eggs are indicated bv an asterisk, thus (*); yearlings bv a dagger, thus (f); all others are fry.
b Lost in transit, 400,000 fry.
c Includes 3,460 vearlings.

YELLOW PERCH.

Disposition.
Fry and
eggs.a

Finger-
lings,

yearlings,
and

adults.

Connecticut: East Hamp-
ton, Pocotoi>aug
Lake 450

Delaware: Wilmington,
Circle Pond 100

District of Columbia:
Washington, Poto-
mac River 1,000,000

Illinois:

Freeport, Peeatonica
River 1,000

375Polo, Pine Creek
Meredosia, Meredosia

Bav 6500
Rockford, Rock River.

.

225

Indiana:
Columbus, East White

River 400
Flat Rock Creek 200

Indianapolis, White
River *2,000,000

Iowa:
Bellevue, Mississippi

River 6 15,575
'

Eldora, Iowa River 225
Lime Springs, Upper

Iowa River
1

800
Manchester, Maquoketa

River 150
North McGregor, Mis-

sissippi River 6 30,600

1,100

150

Shenandoah, Walnut
Creek Pond.

Steamboat Rock, Iowa
River

Kentucky:
Indian' Fields, Lulbe-

grud Creek 300
Mount Sterling, Cock-

rell’s pond 100
Johnson’s jx)nd 100

Maryland:
Accokeek Creek, Poto-

mac River 19.948.000
!

15.300.000

Broad Creek, Potomac
River

Chase, Dimdee Creek. .

.

ioo

Disposition.
Fry £md
eggs.a

Finger-
lings,

yearlings,
and

adults.

Maryland—Continued.
Elk River, Chesapeake

Bav 2,000,000

500,000

10,000,000
7,000,000

12.440.000

9.100.000

7.918.000

11.900.000

Hagerstown, Conoco-
cheague Creek

Havre de Grace, Elk
River

Mill Creek
Piscataway Creek, Po-

tomac River
Pomonkey Creek, Po-

tomac River
Swan Creek, Potomac

River
Swan Creek, Susque-

hanna River
Massachusetts:

Greenfield, Connecticut
River 340

Old River Bed 200
Lee, Greenwater Pond..
Laurel Lake

200,000
200,000
200,000
200,000
200,000
200,000

*15,000,000

Lower Goose Pond
Shaw Pond
Stockbridge Lake
Upper Goose Pond. .

.

Palmer, State fish com-
mission

Michigan:
Bitelv, Woods Lake 300
GreenvUle, Blue Lake.

.

'
i 300

Newaygo, Spring Creek
Rose Centre, Fish Lake

100
300

Minnesota:
Homer, Mississippi

River 390.000

300.000

6104,546
Simjjson, Root River,

North Branch
Missouri:
Mansfield, Lake Crystal.
Neosho, Hearrall

Branch

100

110

Sloan Lake 100

St. Louis, Poupenny
Lake 375

Montana:
Forsyth, Yellowstone

River 200

o Eggs indicated by an asterisk, thus (*); all others fry.
b Rescued from overflowed lands and restored to original waters.
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Details of distribution offish and eggs, fiscal year 1916—Continued.

YELLOW PERCH—Continued.

Disposition.

Montana—Continued.
Miles City, Yellowstone

River
New Jersey:
Hackettstown, State

fish commission
Millville, Union Lake..

New Mexico:
Cimarron, Antelope

Valley Lakes
Dulce, Dulce Lake...

New York:
Cape Vincent, St. Law-

rence River
Fallsburgh, Alta Lake.
Fishkill, Bennywater

Pond
Brinckerhoff Pond...

New York, Aquarium..
Parish, Tutts Pond
Pine Bush, Paugh-

caughnaughsinque
Creek

Wayland, Loon Lake..,
Whaley Lake, Whaley

Lake
NorthCarolina: Siler City,

Edwards’s pond
North Dakota:

Crete, Widmer’s pond.

.

Devils Lake, Devils
Lake

Ohio:
Lima, McBeth Lake(A).
McBeth Lake (B)

New Berlin, Marchand’s
pond

Oakwood, Moorman’s
mill pond

Pennsylvania:
Ephrata, Bucher’spond.
Fahnestock’s pond.

.

Goods Pond
Lesher’s pond
Moyers Pond
Wabash Pond

Hanover, Basehoar
Creek

Hendricks, Perkiomen
Creek

Moscow, Lake Henry.

.

Muncey Valley, Eagles
Mere Lake

Point Marion, Monon-
gahela River

Pottstown, McFarland’s
pond

Waterville, Big Pine
Creek

Fry and
eggs.a

*10,000,000

13,600,000

*500,000

100,000
100,000
100,000
100,000
100, 000
100, 000

400,000

400,000

500,000

100,000

Finger-
lin^s,

yearlings,
and

adults.

275

200

600
100

600

600

600
1,400

450

100

200

400

200
100

100

100

300

200

200

Disposition.

Pennsylvania—Contd.
Williamsport, Loyal-

sock Creek
Wysox, Susquehanna

River
Texas: Denison, City Res-

ervoir Lake
Vermont:

Barre, Sabin Pond
Brandon, Lake Hor-

tonia
East Wallmgford,Patcb

Pond
Spectacle Pond

Ely, Fairlee Lake
Eno^bu^ Falls, Lowle

Florence, Otter Creek. .

.

Greensboro Bend, Flagg
Pond

Hardwick, Greenwood
Lake.

Lyndonville, Crystal
Lake

Pasture Pond
Montpelier,Curtis Pond.
Moiuit Holly, Jackson

Pond
North Ferrisburg,Lewis

Creek
Little Otter Creek

Plainfield,Nelson Pond

.

Rickers, Wells River
Pond

Salisbury, Otter Creek..
Vergennes, Otter Creek.

Virginia:
Dogue Creek, Potomac

River
Freeman, Lake Racume
Ivanhoe, New River
Kents, Reedy Creek
Little Hunting Creek,

Potomac River
Pemberton, DeNoon’s

pond
Pohick Creek, Potomac

River
Richmond, Browns

Pond
Licking Creek Pond.

.

Wytheville, New River.
Reed Creek

Wisconsin: La Crosse,
Mississippi River . .

.

Total c.

Fry and
eggs.a

300.000

500.000

400.000
300.000

300.000
500.000

500.000

400.000
500.000
300.000

300.000
400.000

400,000
400, 000

400.000
500. 000
500,000

26, 100,000

'"'ioo’ooo'

23.894.000

100,000

22. 401.000

400.000
300.000

400,000

195,491,000
*27,500,000

Finger-
lings,

yearlings,
and

adults.

200

300

50

100

100

200

’366

300
300

515,000

183,111

a Eggs are indieated by an asterisk, thus (*); all others fry.

5 Rescued from overflowed lands and restored to original waters.
c Lost in tranist, 900 fingerlings.

STRIPED BASS.

Disposition. Fry.

10,071,000North Carolina: Weldon, Roanoke River,
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Details of distribution offish and eggs, fiscal year 1916—Continued.

’«’HITE PERCH.

Disposition.
Fry and
eggs.o

Disposition.
Fry and
eggs.-i

Connecticut;
Twin Lakes, Lake TFashines
Waterbury, Ryan Pond

Maine:
Belfast, Cross Pond
Brooks, Passagassawamkeag Pond .

.

Prime Pond
Randall Pond

Lewiston, Tacoma Lake
South Paris, Big Concord Pond
Westcott, Little Ossipee Lake

Maryland:
Battery, Chesapeake Bay
Elk River, Chesapeake Bay
Mill Creek, Chesapeake Bay
Swan Creek, Chesapeake Bay

Massachusetts:
Lowell, Keyes Pond
Lynn, Lower Pond
Medfield, Jewell Pond
Palmer, State fish commission

New Hampshire:
*15,

400.000
300.000

300.000
400.000
300.000
300.000
500.000
300.000
500.000

200.000

,
200,000
,000,000
,000,000

300.000
400.000
200.000
000,000

New Hampshire—Continued.
Keene, Spofiord Lake
Lakewood, Ossip^ Lake
Manchester, Deering Pond
Hadley Pond
Kendall Pond
Pine Island Park Pond

Meredith, Lake Winnepesaukee.
Newport, Long Pond
SanbornviUe, Ix)vell Lake
MTinchester, Forest Lake

New York:
Mamakating. Masten Lake
Newburgh, Orange Lake
Pawling, Willow Pond

North Carolina:
Edenton. Albemarle Sound
Edenton Bay

Vermont;
Rickers, Rickers Pond
Vergennes, Otter Creek

400.000
800.000
400,000
400.000
300.000
300.000
600.000
300.000
400.000
400,000

400,000
400.000
100.000

250.000
600.000

300.000
500.000

Concord, Contoocook River
State fish commission

300’000

*10,000,000

Total \*25’000’000

a Eggs are indicated by an asterisk, thus (*); aU others are fry.

WHITE BASS.

1

Disposition.
1

Fingerhngs.

Iowa: Bellevue, Mississippi River a 4, 950

a Rescued from overflowed lands and restored to original waters.

COD.

Disposition. Fry. Disposition. Fry.

Maine:
Boothbay Harbor, Boothbay Har-

bor 4.091.000
1.425.000

23.450.000 1

19.228.000 1

3.493.000
1

34.279.000 !

6,500,000;
62.090.000

j

8.620.000

Massachusetts—Continued.
Gosnold, Buzzards Bay
Vinevard Sound

21.488.000
73.534.000
9.530.000
3. 110.000
9. 570. 000
4.520.000
10.358.000
20.698.000
2.697.000

318,681,000

Linekins Bay
Massachusetts:
Beverlv. Massachusetts Bav
Chilmark, Vinevard Sound
Falmouth, Buzzards Bay
Nantucket Soimd
Vinevard Sound i

Gloucester. Atlantic Ocean
Ipswich Bav

Manch^ter, Massachusetts Bay . .

.

Marblehead, Massachusetts Bay. ..

Rockport, Atlantic Ocean
Ipswich Bav

Tisburv, Nantucket Sound
Vineyard Sound

j

Woods Hole, Vinevard Sovmd

i Total

POLLOCK.

Maine, Boothbay Harbor, Booth-
bay Harbor

Massachusetts;
Beverly, Massachusetts Bay
Gloucester, Atlantic Ocean*.
Ipswich Bay
Massachusetts Bay

19,800,000
1 Massachusetts—Continued.
1

Manchester, Massachusetts Bay . .

.

. 141,970,000

. 506,680,000
78,990,000

.|

8,620,000

1 Marblehead , Massachusetts Bay . .

.

' Rockport, Atlantic Ocean
Ipswich Bay

Total 1
,

87.960.000
58.200.000
140,^0,000
66.400.000

107,460,000



IllDISTRIBUTION OF FISH AND FISH EGGS, 1916.

Details of distribution offish and eggs, fiscal year 1916—Continued.

MACKEREL.

Disposition. Fry.

Massachusetts: Gloucester, Atlantic Ocean 1,946,000

HADDOCK. OEC 7 “* iy4U

Massachusetts:
UNIVtKMJT ur uui^ufo

Gloucester, Atlantic Ocean 8,620,000
7.330.000
6.220.000

Rockport, Atlantic Ocean
Ipswich Bay

Total 22,170,000

FLATFISH.

Disposition. Fry. Disposition. Fry.

Maine:
Boothbay Harbor, Boothbay Har-

bor
Linekins Bay
Lobster Cove
Mill Cove
Sawyers Isle Cove
Townsend Gut
West Harbor

East Boothbay, Linekins Bay
Southport, Ebencook Harbor
Pig Cove
Townsend Gut

Massachusetts:
Chilmark, Menamaha Pond
Vineyard Sound

Falmouth, Buzzards Bay
Great Harbor
Nantucket Sound

50.825.000
108.918.000
5.947.000

15. 124.000
47. 131.000
75.284.000
3.898.000

134.859.000
08.946.000
26.467.000
46.308.000

19.634.000
44.622.000
28.602.000
12,394,000

245.081.000

Massachusetts—Continued.
Gloucester, Annisquam River
Gloucester Harbor
Ipswich Bay

Gosnold, Buzzards Bay
Hadley Harbor
Vineyard Sound

Manchester, Manchester Harbor. .

.

Massachusetts Bay .
.*

Provincetown, Provincetown Har-
l>or

Tisbury, Nantucket Sound
Woods Hole, Eel Pond

Rhode Island: Wickford, Wickford
Harbor

Total

34.040.000
102,000,000
16.030.000
60.383.000
89.948.000
117,306,000
9.540.000
39.070.000

19.116.000
44.991.000
9.914.000

56.569.000

1,532,947,000

BUTTERFISH.

Disposition. Fry.

Massachusetts: Gloucester, Atlantic Ocean 392,000

LOBSTER.

Disposition. Fry. Disposition. Fry.

Maine:
Bass-Harbor, Bass Harbor
Biddeford Pool, Biddeford Pool
Boothbay, Hodgdens Cove

Mill Pond
Boothbay Harbor, Boothbay Har-

bor
Bristol, Johns Bay
Round Pond

Cape Elizabeth, Cape Elizabeth
Harbor

Cape Porpoise, Cape Porpoise Har-
bor

Cranberry Isle, Cranberry Isle Har-
bor

Dyers Neck, Yeaton Cove
East Boothbay, Linekins Bay
Edgecomb, The Eddy
Falmouth, Casco Bay
Friendship, Friendship Harbor
Georgetown, Gotts Cove
Love Cove

Keimebunk Port, Kennebunk Port
Harbor

North Haven, Browns Cove
Pepperell, Pepperell Cove

6,000,000
3,000,000
3,000,000

3.000.

000

2.500.000
10,000,000
2

.
000

.

000

500,000

3,000,000

3.000.

000

4.000.

000
3.500.000

3.000.

000
10,000,000
3,000,000

3.000.

000
500,000

1
.
000

.

000

4.000.

000
1 . 000

.

000

Maine—Continued.
Perkins, Perkins Cove
Port Clyde, Port Clyde Harbor
Portland, Peakes Isle Roads
Portland Harbor

Prospect Harbor, Project Harbor..
Rockland, Rockland Harbor
Sebascodiggen, Quohog Bay
South Hancock, Skillings River
Southport, Pig Cove
Townsend Gut

South Thomaston, Seal Harbor
Stonington, Stonington Harbor
Vinal Haven, Mill River
York Harbor, York Harbor

Massachusetts:
Gloucester, Atlantic Ocean
Manchester, Massachusetts Bay

New Hampshire:
Little Harbor, Little Harbor
Portsmouth, Portsmouth Harbor. ..

Washington: Anacortes, Bellingham
Channel

Japan: Japanese Government

1,000,000
4,500,000
500,000
500.000

2,000,000
6,000,000
2,000,000
15,000,000
2,000,000
500,0^

4,500,000

7.000.

000

6.000.

000

5.000.

000

130.000
70,000

1
.
000

.

000
2,000,000

3,325
200

Total, 128,703,525
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ALASKA nSHERIES AND FUR INDUSTRIES IN 1916 .

By Ward T. Bower, Agent, Alaska Service, and Henry D. Aller, Assistant, Alaska

Service.

INTRODUCTION*

As in previous years, the activities of the Bureau of Fisheries in

respect to Alaska have been directed chiefly toward the enforcement

of the law for the protection of the fisheries proper, the fur seals, and
the fur-bearing animals generally; the collection of statistics and
information in regard to the methods of the fisheries industries; the

operation of hatcheries; and the continuance of scientific investi-

gations along various lines.

In enforcing the law for the protection of the fisheries proper,

, field work was continued throughout the year, the work being

increased by additional patrols during the active fishing season.

Canneries and other fishery establishments were inspected. Some
attention was given to improvement of stream channels so as to

facilitate the ascent of spawning salmon. Private salmon hatcheries

were inspected. The Federal hatcheries in Alaska are under the

immediate direction of the division of fish culture of the Bureau,

but certain information in regard to them has been incorporated in

this report in order to present properly fish-cultural operations in the

Territory. A count was made of the salmon ascending Wood River,

Nushagak Bay, in the breeding season.

In connection with the enforcement of the law, including the North
Pacific Sealing Convention of July 7, 1911, for the protection of fur

seals, the Bureau maintained its regular stations at the Pribilof

Islands; attended to the support, education, and health of the

natives of those islands; preserved the sealskins taken from seals

killed for food for the natives; secured such skins from the blue-fox

herds of the Pribilofs as could properly be taken; and made a census

of the fur-seal herd. Attention was also given to the marking and

authenticating of fur-seal skins legally taken by Indians of the State

of Washington and to the suppression of traffic in sealskins not

authenticated as to their legal status. The patrol of the North
Pacific Ocean and Bering Sea for the protection of fur seals and sea

otters was carried on as in previous years by vessels of the Coast

Guard.

Field work was continued throughout the year to secure proper

protection to the fur-bearing animals in Alaska generally. As far as

practicable, information was obtained in reference to fur-farming

7



8 ALASKA FISHERIES AXD FUR INDUSTRIES IN 1916.

operations. The collecting of statistics of the furs shipped from
Alaska was continued.

Li addition to regular duties, attention was given to various

incidental matters, several of them of importance. Among these

may be mentioned proposed legislation involving (a) revision of the

general fisheries laws of Adaska, (b) preservation of the Pacific halibut

fishery as a national industry, and (c) proposed joint action between
the United States and Canada for the establishment of an annual

close season for the Pacific halibut and of a reserved area as a nursery

ground for this fish. Other matters had to do with (u) the joint

administration with the Department of Agriculture of the Aleutian

Islands Reservation, (b) cooperation with the Interior Department
in connection with the Amnette Island Fishery Reserve, (c) the

leasiug of islands for fur-farming purposes, (d) the construction of

new boats for patrol work, and (e) the holding of a hearing at Seattle

to determine the advisabihty of limiting fishery operations in the

Situk River, southeastern Alaska.

In the compilation of the statistical tables of the fisheries proper

appearing in this report valuable assistance has been rendered by
Assistant Agent E. M. Ball. Assistant Agent H. J. Christoffers has

assisted in compiling certain parts of the data pertaming to the fur

seals and other fur-beariug animals.

EMPLOYEES, ALASKA SERVICE.

During the year 1916 the followmg regular employees have been

identified with the Alaska service of the Bureau

:

Regular Employees Identified with the Alaska Service in 1916.

Name. Position. Headquarters or chief place of duty.

Ward T. Bower
Henrv D. Aller
Ed« ard M. Ball
Harry J. Christofiers
Ernest P. Walker . .

.

James H. Lyman

—

Agent, Alaska service
Assistant, Alaska service
Assistant agent

do
Inspector
Assistant agent

Harry C. Fassett ' Agent and caretaker.
A. H. Proctor do
G. Dallas Hanna. ; Storekeeper

Robert H. Bishop do

William B. Hunter..
William T. Miles
Henry P. Adams
George Haley
Cora Giles Haley
Arnold C. Reynolds.
Calvin F. Townsend.
Fred H. Gray
Shirley A. Baker
Hairy H. Brown
Christian L. Larson

.

Phy.sician i

do I

do , I

School-teac-her I

do
do I

Warden. . :
j

do ;

-,..do
do
do

!

William P. Hemenwaj- do
Henry C. Scudder do
Edwin Hofstad Master steamer Osprey.
Albert K. Brown Clerk
Mary S. Haines do
William P. Rasin do
E. Elaine Bell do

Washington, D. C.
Do.

Kodiak, Alaska.
Unalaska, St. Paul Island, and Seattle.
WrangelL
Cordova. (Transferred Sept. 16, 1916, from
position of warden.)

St. Paul Island.
St. George Island.
St. Paul Island. (Transferred Sept. 16,

1916, from i>osition of assistant agent.)
St. Paul Island. (Separated from service
June 30, 1916.)

St. Paul Island. (Resigned July 31, 1916.)

St. Paul Island. (Appointed Sept. 1, 1916.)
St. George Island.
St. Paul Island.

Do.
St. George Island.
Fairbanks.
Wrangell.
Dillingham.
Nushagak.
Chicken. (Transferred Sept. 1, 1916, from

position of special warden.)
Tanana. (Resigned July 31, 1916.)

St. Paul Island. (Appointed June 1, 1916.)

Wrangell.
Washington, D. C.

Do.
Do.

Seattle.



INTRODUCTION, 9

Regular Employees at Government Hatcheries in Alaska in 1916.

Name and location. Position.

Afognak:
G. R. Hoflses

Edwin Wentworth.

Joseph Kemmerich

G. C. Robertson

Jesse Robbins
John Naumoff
W. E. Sullivan

Frank S. Morton...

Alfred Nelson
Nicolai Boskofsky . .

.

Russell Noyes

F. J. Stewart
Yes Bay:

Charles B. Grater

William K. Hancock,

HughC. Mitchell....

C. H. Van Atta

Kenneth P. Hutton.

J. H. Tierney
.John H. Brunson. .

.

Henry C. Scudder .

.

Clarence B. Rivers..

C. N. Blystad

T. H. Morton
L. N. Robertson
M. T. Tierney

Superintendent. (Transferred Aug. IG, 1916, to superintendent,
Washington stations.)

Superintendent. (Promoted Aug. 16, 1916, from foreman,
Puget Sound Stations.)

Foreman. (Promoted Mar. 1, 1916, from car ser^dce. Trans-
ferred Aug. 16. 1916, to foreman. Puget Sound stations.)

Foreman. (Promoted Aug. 16, 1916, from skilled laborer, Yes
Bay station.)

Skilled laborer. (Drowned Feb. 9, 1916.)
Skilled laborer.
Skilled laborer (Promoted Dec. 1, 1916, from apprentice fish

eulturist, Duluth, Minn.)
Skilled laborer. (Promoted May 16, 1916, from apprentice fish

eulturist same station. Transferred Oct. 16, 1916, to fish

eulturist, Saratoga, Wyo.)
Apprentice fish eulturist.

Do.
Apprentice fish eulturist. (Transferred Sept. 1, 1916, from
Saratoga, Wyo.).

Cook.

Superintendent. (Promoted July 1, 1916, from foreman, same
station.)

Superintendent. (Transferred Mar. 1, 1916, to superintendent,
Baird, Cal.)

Superintendent. (Promoted Mar. 1, 1916, from foreman,
Baird, Cal. Transferred May 1, 1916, to superintendent,
Clackamas, Oreg.)

Foreman. (Promoted Aug. 20, 1916, from fish eulturist, Lead-
ville, Colo.)

Skilled laborer. (Promoted Aug. 16, 1916, from apprentice
fish eulturist, same station.)

Skilled laborer.

Apprentice fish eulturist. (Promoted June 1, 1916, to skilled
laborer. Clackamas. Oreg.)

Apprentice fish eulturist. (Promoted June 1, 1916, to warden,
Alaska Service.)

Apprentice fish eulturist. (Transferred from Clackamas,
Oreg., Juno 1, 1916.)

Apprentice fish eulturist. (Transferred from Homer, Minn.,
Aug. 16, 1916.)

Apprentice fish eulturist. (Appointed June 12, 1916.)

Cook. (Resigned Aug. 31, 1916.)

Cook. (Appointed Sept. 1, 1916.)



nSHERY INDUSTRIES.

As in similar reports for previous years, the Territory of Alaska is

here considered in the four coastal geographic sections generally

recognized as follows: Southeast Alaska, embracing all that narrow

strip of mainland and the numerous adjacent islands from Portland

Canal northwestward to and including Yakutat Bay; central Alaska,

the region on the Pacific from Yakutat Bay westward, including

Prince William Sound, Cook Inlet, and Chignik; western Alaska,

the shores of Bering Sea, tributary waters, and the islands in Bering

Sea; and arctic Alaska, all that portion of Alaska facing on or tribu-

tary to the Arctic Ocean.

Detailed reports and statistical tables dealing with the various

fishery industries are presented herewith, and there are also given

the important features of certain subjects which were the object of

special investigation or inquiry.
\

WATERS CLOSED TO COMMERCIAL FISHING.

No additional waters were closed to commercial fishing in 1916.

A hearing was held at Seattle on December 15, 1916, to determine

the advisability of limiting fishing operations in the Situk River. It

was not developed definitely that the red-sahnon fishery of that

stream is in any danger of depletion. After reviewing the facts

brought out at the hearing, the Department decided to place no
limitations upon fishing at present but to make a further investiga-

tion of conditions on the Situk River in 1917.

In accordance with previous orders the following waters have been

set aside as salmon-breeding reserves, wherein aU fishing for salmon

or other fishing in ,the prosecution of which salmon are taken or

injured is prohibited: In southeast Alaska—Anan Creek, Naha
Stream, all waters tributary to Barnes Lake, Prince of Wales Island,

Hetta Creek and its tributary waters and the region within 500

yards of the mouth of said creek, and Sockeye Creek, its tributary

Boca de Quadra waters, and the region within 500 yards of the mouth
of said creek; in central Alaska—aU streams flowing into Cook In-

let, Eyak Lake, and a limitation on fishing in Eyak River; in west-

ern Alaska—Wood and Nushagak Rivers. In addition, limitations

have been placed upon fishing by authority of Executive order and

proclamation in the waters of Afognak Reservation, Aleutian Islands

Reservation, and Yes Bay and Stream. Limitations upon fishing

also exist in the Annette Island Fishery Reserve, which was created

by Presidential proclamation of April 28, 1916. This reserve is dis-

cussed more fuUy elsewhere in this report.

10
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PATROL BOATS.

One of the important duties of the Bureau in Alaska is the main-

tenance of a patrol for the enforcement of the fisheries laws and

regulations. This work has been confined chiefly to the waters of

southeast Alaska, where fishing operations are more intensive than

in other parts of the Territory. Facilities and funds have been en-

tirely inadequate for even most ordinary demands, although im-

provements are hoped for soon. As a step in this direction. Congress

appropriated $10,000 in 1916 for the purchase or construction of two

patrol boats for the Alaska fisheries service. In December a contract

was made for the construction of these boats at Seattle. It is ex-

pected that they will be in readiness for service in the summer of 1917.

These boats will be 48 feet in length and 12i feet in breadth and will

be equipped with 25-30 horsepower, heavy-duty engines of western

make. These boats are to be of the seaworthy, purse-seine boat type

familiar to the Pacific coast. There will be accommodations for a

crew of three forward, and a cabin aft will accommodate three persons.

These boats will be of material assistance in the patrol work, but

they ought to be supplemented by at least two other boats of similar

construction for southeastern Alaska and by two boats approximately

65 feet in length for the more exposed waters of central Alaska, and

still further by the addition of two larger vessels for the remote and
exposed waters of western Alaska and Bering Sea. As in seasons

past, it has been necessary for the Bureau’s agents to accept gratuities

in the way of transportation from companies engaged in the com-

mercial fishery. This is objectionable in every way, but imtil such

time as more boats are provided for the inspection service, it will be

practically impossible to reach some of the sections without occa-

sionally traveling on boats owmed by the fishery companies.

The inadequacy of the Bureau’s facilities for patrol work in the

Afognak-Kodiak region is evidenced by the fact that one of the agents

has been forced to use an open dory, with a small outboard motor, for

inspection purposes in the waters of that region. On account of the

heavy weather experienced frequently and the exposed character of

these waters, it is expecting altogether too much of an employee to

risk his life in the perils of such work.

The patrol work in southeast Alaska in 1916 was accomplished by
the Bureau’s steamer Osprey (23 tons) and the chartered power boats

Murrelet (6 tons) and Standard (15 tons). Two smaller power boats

were also chartered for brief periods. In central Alaska the auxiliary

schooner Nimrod (8 tons) was under charter for a few weeks for

use on Cook Inlet and to the westward, and the power boats

Shamrock (7 tons) and Prospector (7 tons) were chartered for short

periods for use in the Prince William Soimd region. In western

Alaska a small power boat was used for a short time to patrol
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the waters of Nushagak Bay. The Bureau’s steamer Osjprey cruised

4,180 miles in southeast Alaska in the calendar year 1916. Near
the conclusion of active fishing operations, boiler trouble devel-

oped, and in October the vessel was towed to Seattle for repairs

or Other disposition. The vessel was at Seattle at the end of the year.

The total cost of patrol work for the year, including salaries of regular

employees while engaged in this service, was approximately $5,000.

VIOLATIONS OF LAWS AND REGULATIONS.

The violations of the fishery laws coming to the attention of the

Bureau’s agents in 1916 included fishing in the weekly close season,

fishing in prohibited areas, and with apparatus set too close to other

fishing gear. The wanton waste of fish was also charged in two
Lustances not yet brought to trial.

Two indictments returned by the grand jury at Seward on October

15, 1914, against the Alaska Packers Association, charging it with

the wanton w^aste of salmon in comiection with its Kasilof cannery,

were disposed of at the September, 1916, term of the United States

district court at Valdez. The jury returned a verdict of guilty in

the first case, whereupon an appeal was entered by the defendant.

The second case was dismissed.

Two indictments against Libby, McNeill & Libby, returned by the

grand jury at Valdez in 1915, for having wantonly wasted sahnon,

were consohdated, and the case was tried at Valdez in September,

1916. The defendant was acquitted.

The Deep Sea Salmon Co. w^as tried and acquitted at the Septem-

ber, 1916, term of the United States district court at Valdez on the

first of the three indictments returned against it by the grand jury

at Valdez in September, 1915. The two other indictments were

dismissed.

An indictment, returned by the grand jury in September, 1915,

agamst the Northwestern Fisheries Co. for milawfiil fishing at Alaganik

Slough, Copper River Delta, was tried at Valdez in September, 1916.

The company entered a plea of guilty, and a fine of $100 was imposed.

Three indictments were returned by the grand jury at Valdez

against Halmar Folvik and Ingwald Martinson for fishing on Sun-

day, June 25, 1916, with two anchored gill nets in the waters of Gum-
boot Creek, Eshamy Bay, and for fishing on two occasions within

100 yards of the mouth of that creek, it being a red-salmon stream

less than 500 feet in width. Both pleaded guilty and were fined $5

each.

Two indictments were retiuned by the grand jury at Valdez against

Hans Steinfeldt for having set two anchored gill nets in Mountain
Slough on Sunday, May 28, 1916. The defendant was brought to

trial on October 23, entered a plea of guilty, and was fined $10.
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E. Paulson, of EUamar, was indicted by the grand jury at Valdez

for fishing with four anchored gill nets in Eshamy Bay and Lagoon

on Sunday, July 9, 1916. When brought to trial at Valdez he

pleaded guilty and was fined $1.

Peter Jackson was tried at Valdez in October on an indictment

returned agauist him by the grand jury for stretching a gill net more
than one-third the distance across Miners River, a red-salmon stream

in Unakwik Inlet, on July 21, 1916, and for setting a gill net within

100 yards of another gill net at the same time and place. The
defendant entered a plea of guilty and was fined $1.

Indictments returned by the grand jury at Valdez accused the

Canoe Pass Packing Co. of having wantonly wasted salmon on July

22 and 23, 1916, in Windy Bay, Alaska. When brought to trial their

counsel entered a plea of not guilty and asked for a continuance of

the case, which was granted. The case will probably be taken up
again at the spring term of court in 1917.

Indictments returned against Nils Nelson and the Carlisle Packing

Co. for fishing with two gill nets in Eshamy Bay on Sunday, July 9,

1916, were not acted upon at the fall term of court, but will undoubt-

edly be taken up in the spring of 1917.

Indictments were returned by the grand jury at Valdez against

Hjalmar Swanson, Ole Sandanger, Mat Jacoban, Nick Nilson, and the

Carhsle Pacldng Co. for fishing with a purse seine within 100 yards

outside of the mouth of Gumboot Creek, a red-salmon stream in

Eshamy Bay less than 500 feet in width on July 18, 1916; for fishing

within 100 yards of a giU net on the same day and place, and for fish-

ing on July 20 within 100 yards of a gill net set in Eshamy Lagoon.

The first four mentioned when brought to trial entered a plea of

guilty and were each fined $10. The case against the Carlisle Packing

Co. has not come to trial, but will probably be acted upon at the

spring term of court in 1917.

Cases resulting from the indictments returned by the grand jury

at Valdez in 1915 against. George Osborn, Norman Erickson, John

Jackson, and John Nockintah for placing a set net more than one-

third the width of the stream in Mountain Slough, near Cordova,

were not tried at the fall term of court, but may be taken up in the

spring of 1917.

Complaint was made by a representative of the Bureau of Fish-

eries before the United States commissioner at WrangeU against Gus
Lehner, Michael Gregoff, and I. Olsegwiego for fishing on Sunday,

September 3, 1916, in Blind River, WrangeU Narrows. All pleaded

guilty and were fined $5, $10, and $5, respectively, and costs. The
costs in each case amounted to $7.35.

On July 1 action was brought in the United States commissioner's

court at Wrangell against Olif Oleson for iUegally fishing in the
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lagoon at Anan Creek on June 28, 1916. The defendant put in the

plea that his net had drifted in with the tide. He was discharged

by the court with an admonition.

On July 31, while visiting Anan Bay, southeast Alaska, a warden
found the boat Zora, of Seattle, fishing for salmon with a seine one

end of which was attached to the corner of a fish trap. This was in

violation of section 4 of the fisheries act approved June 26, 1906,

which forbids the setting of a seine or other net within 100 yards of

any other fishing apphance. The warden took the boat and crew

to WrangeU and made complaint before the United States commis-

sioner against the captain, August Budnich. The defendant pleaded

guilty and was fined S120 and costs.

On Sunday, August 20, 1916, one of the Bureau’s wardens found

three boats fishing in Chilkoot River. On the same day he discovered

31 set nets in Chilkoot Lake. The nets were taken to Haines and

turned over to the United States marshal, and complaints were sworn

out against the operators of the three boats and the 28 ope^^ators of the

set nets. On August 21 the three boat cases were tried before the

United States commissioner at Haines. All the defendants pleaded

guilty, and each was fined $25 and costs. The trials of the set-net

operators were held oii August 23 and 24. All the defendants

pleaded guilty and were fined from $1 to $250 each and costs.

On September 5, 1916, the circuit court of appeals at San Fran-

cisco affirmed the decision of the lower court in the case appealed by
the Thlinket Packing Co. in respect to not closing certain pound nets

in accordance vdth the weekly close period requirement of law.

WAR DEPARTMENT REGULATIONS.

In order to meet the requirements of law in regard to the erection

of structures in navigable waters, the War Department issued, on

March 15, 1916, the following regulations setting forth the conditions

under which permission may be secured to construct pound nets in

the waters of Alaska.

War Department,

Office of the Chief of Engineers,

Washington, March 15, 1915.

To whom it may concern:

The attention of those fishing in the waters of the coast of the Territory of Alaska,

and in the navigable waters tributary thereto, is called to the provisions of section

10 of the river and harbor act of March 3, 1899, as follows:

Extract Section 10: “That the creation of any obstruction not affirmatively author-
ized by Congress to the navigable capacity of kny of the waters of the United States
is hereby prohibited; and it shall not be lawful to build or commence the building
of any * * * weir * * * or other structure in any * * * navigable river
or other waters of the United States, outside established harbor lines, or where no
harbor lines have been established, except on plans recommended by the Chief of

Engineers and authorized by the Secretaiy of War.”
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In accordance with the above provision of law, and until further notice, all fisher-

men who desire to operate in the waters above described, and under conditions stated

as follows, but not otherwise, and whose written applications may receive the approval

of the engineer officer of the United States Army in charge of the locality, are hereby

authorized by the Secretary of War to construct and maintain fish weirs, traps, or

pounds erected in the usual manner as heretofore, subject to the following conditions:

CONDITIONS.

1. All persons desiring to erect and maintain fish weirs, traps, or pounds, under this

authority shall make application to the engineer officer of the United States Army,
Seattle, Wash., giving their names, their ^dresses, the proposed location of their

weir, trap, or pound, and evidence that the proper license has been granted by the
Territory of Alaska.

2. That this authority does not give any property rights either in real estate or

material, or any exclusive privileges; and that it does not authorize any injury to

private property or invasion of private rights, or any infringement of Federal, Terri-

torial, or local laws or regulations, nor does it obviate the necessity of obtaining Terri-

torial assent to the work authorized. It merely expresses the assent of the Federal Gov-
ernment so far as concerns the public rights of navigation. (See Cummings vs. Chicago,
188 U. S. 410.)

3. That all the apparatus used and the work herein authorized shall be subject to

the supervision and approval of the aforesaid engineer officer, who may temporarily
suspend the work at any time if, in his judgment, the interests of navigation so require.

4. That no weir, trap, or pound shall be located or built in such place or manner as

to unreasonably obstruct or interfere with navigation.

5. That on the outer end of the weir, trap, or pound the grantee or owner shall main-
tain a sign inscribed with the license number in numerals not less than 6 inches in

height capable of being readily read from passing vessels, and failure to keep such
sign conspicuously displayed shall be sufficient reason for the cancellation of this

authority and for prosecution as provided in the next paragraph. All renewals of

the Territorial license shall be reported to the aforesaid engineer officer when they
occur, together with the Territorial license number. All changes of ownership shall

also be reported to him immediately, and the permit shall be returned to him for

proper notation thereon of such changes.
6. That upon the abandonment of the location or upon ceasing to use any weir, trap,

or pound as hereby authorized, the permit and the map or maps attached thereto shall

be immediately returned to the aforesaid engineer officer with notice of the abandon-
ment, and the owner shall immediately remove the structure at his own expense,
including all piling, stakes, etc., to the satisfaction of the aforesaid engineer officer.

Failure to so remove the same shall be considered good ground for prosecution of the
grantee or owner for maintaining an illegal structure endangering navigation, as set

forth in sections 10 and 12 of the river and harbor act of March 3, 1899. Provided, that
if the use of said structure is suspended temporarily, it may be maintained in whole
or in part if the license number is conspicuously displayed and the trap is properly
lighted or otherwise marked as may be necessary to prevent unreasonable obstruction
to navigation.

^
Any fish weir, trap, or pound allowed to go into a condition of dis-

repair so that it can not be readily seen, or on which the license number is not con-
spicuously displayed, will be regarded as abandoned, and if not promptly removed or

marked as above provided will subject the grantee or owner to prosecution, and any
trap not in use on which the license number is not displayed will be subject to removal
by the United States at any time.

7. That if future operations by the United States require an alteration in the position

of the weir, trap, or pound, or if the latter, in the opinion of the Secretary of War, shall

cause unreasonable obstruction to the free navigation of the said waters, the grantee
will be required upon due notice from the Secretary of War and within 30 days there-

after, to remove or alter the weir, trap, or pound, or obstruction caused thereby,
without expense to the United States, so as to render navigation reasonably free,

easy and unobstructed. No claim shall be made against the United States on account
of such removals or alterations.

8. That fisliing structures and appliances in navigable waters of the United States

shall be lighted for the safety of navigation, as follows:

“The lights shall be displayed between sunset and sunrise. They shall be placed
at each end of the structure excepting where the inner end terminates in such situation

that there is no practicable navigation between it and the high water line of the adja-

cent coast, in which case no inner light shall be displayed. The outer light shall be
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displayed. The outer light shall be white and the inner light shall be red. The size,

capacity, and manner of maintenance of the lights shall be such as may be specified

in the War Department permit authorizing the erection of the structure or appliance.
When several structures or appliances are placed on one line with no navigable

passage between them, they will be considered, for lighting purposes, as one struc-

ture.”^
9. That there shall be installed and maintained on the weir, trap, or pound by and

at the expense of the grantee, such additional lights and signals as may be prescribed
by the Bureau of Lighthouses, Department of Commerce, and that provision shall be
made by watchman or otherwise for proper attendance of lights and signals, so that they
will at all times be in effective condition.

10. That this authority is revocable at will by the Secretary of War and unless
otherwise specified in the permit, or unless previously revoked under paragraph (7)

above, shall cease and be null and void (date to be specified by district officer, not
more than five years after date of issuance of permit).

By authority of the Secretary of War.
H. Taylor,

Colonel, Corps of Engineers,

Acting Chief of Engineers, U. S. Army.

TERRITORIAL LEGISLATIVE NOTES.

-There has been much controversy between the fishery interests

and the Territory of Alaska as to whether the Territory has the

power under the terms of the enabling act of August 24, 1912, to

levy hcense taxes upon the fisheries in addition to the hcense fees

imposed by the Federal Government. The Territorial Legislature at

its session in 1913, and again in 1915, imposed additional taxes upon
the fishery industry. By the terms of the Territorial act of May 1,1913,

a license tax of 7 cents per case was levied on sockeye and king

salmon, and one-half cent per case on humback, coho, and chum
salmon; also cold-storage fish plants were required to pay a license

tax of from $10 to $500 per annum in accordance with the amount of

business transacted. This measure became effective July 30, 1913, or

after most of the pack of salmon for that season had been put up,

particularly in the Bristol Bay district, where the heaviest pack of

red Salmon is made.

The Territorial revenue act of April 29, 1915, repealed the act

of May 1, 1913, except in so far as certain features were reenacted,

but it was stipulated that the act of 1915 did not reheve any person

or corporation from the payment of the license taxes and penalties

due under the revenue and taxation act of 1913. The act of 1915

imposes a territorial tax of 4 cents a case on king and red, or sockeye,

salmon, 2 cents a case on cohos or medium reds, and 1 cent a case on
all other species canned; also fixed or floating traps or pound nets are

required to pay $100 per annum, so-called dummy traps included;

and gill nets $1 per hundred fathoms or fraction thereof. A license

tax of 2i cents per 100 pounds is also imposed on salted or mild-cured

fish, except herring, and a tax of from $10 to $500 per annum is also

levied on cold-storage plants according to the amount of business

done.

1 Regulation of Department of Commerce, approved Time 19, 1913.
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If the Territorial license tax is a fixed sum, the amount thereof must
accompany the application for license. If it is not a fixed sum, the

applicant for a license must agree to pay the license tax on or before

the 15th day of the next ensuing January. All Territorial license

taxes, except those where the tax is a fixed one, are due and payable

on December 31 of each year and must be paid on or before January

15 following. Thus the license fees on traps are payable in advance

with the application, but the fees under the other fishery schedules

in the act of 1915 are not due until December 31 and are not delin-

quent until after January 15. The penalty for failure to comply with

the provisions of the act is a fine of the amount of the tax with 10

per cent added. Each month or fraction of a month in which busi-

ness is carried on in violation of the act is deemed a separate offense.

The contention regarding the validity of the Territorial license acts

mentioned finally led to an agreement between the fishery interests

and counsel for the Territory to institute a test case with a view to

having the matter settled definitely by the courts. The agreement

was to the effect that no attempt would be made by the Territory to

collect the fishery taxes until decision in court of last resort was
reached, and in the event the decision was favorable to the Territory

the license taxes in dispute were to he paid with interest at the rate

of 8 per cent from date due to date paid in lieu of the heavier penalty

provided by law. At Juneau in December, 1915, Judge Jennings of

the district court rendered a decision in favor of the Territory. The
case was taken to the circuit court of appeals for the ninth circuit

at San Francisco, and on September 5, 1916, that court affirmed the

decision of the lower court. The matter isnow pending in the Supreme
Court of the United States, where it was taken by writ of error,

writ of certiorari having been denied. The case is set for hearing

in the Supreme Court in October, 1917.

According to information furnished by W. G. Smith, Territorial

treasurer of Alaska, the amounts of fishery license taxes claimed by
the Territory for the years 1913 to 1916, inclusive, were as follows:

For 1913, $10,144.22; for 1914, $102,005.89; for 1915, $130,698. 26;

and for 1916, $157,627.94; total, $400,476.31.® The comparatively

small amount claimed for the year 1913 is accoimted for by the fact

that the act imposing the taxes did not become effective until July

30, 1913.

a Under date of April 4, 1917, Mr. Smith advised that J. H. Cobb, who was counsel for the Territory of

Alaska when the agreement was reached regarding disputed fishery license taxes, was succeeded by George

Grigsby, who was elected attorney general of Alaska in the fall of 1916. Early in 1917, Mr. Grigsby claimed

that the test case had reached the court of last resort and demanded the payment of the taxes with interest,

threatening suit against each individual or company with all penalties provided by Territorial law unless

the taxes were settled. It is understood that March 31, 1917, was the limit of the time given for settlement.

Mr. Smith advises that settlements under protest began about March 21 ,
and that to the date of his com-

munication on April 4 practically a full collection had been made for the years 1913, 1914, 1915, and 1916.

103926°—17 2
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Collections in part of these amounts were made on or before De-
cember 31, 1916, as shown by the following table, based upon
the Territorial treasurer’s report to the third ‘session of the legis-

lature of Alaska for the biennium ending December 31, 1916:

Fishery License Taxes Collected by Territory for Years 1915 and 1916,
Through December 31, 1916.

Schedule.

Di\-ision No. 1.
Division
No. 2.

^ Division No. 3.
Division
No. 4.

Total.

1915 1916 1915

!

1

1916
1

1915
1

1916 1915 ' 1916

i

Caimeries $757. 18
69.85

13,800.00
165. 01
250.50

1800.60
82.93

22,034.28 :

92.00
i

175. 00

i

$5.^7. 36

,

734. 07
7,700.00

i

15.00

$436. 44
35.94

14,336.68
59.00

1 $2,581.5.8
925.54

57,870.96
342.11
425.50

Salteries
Fish traps

$2.55 $0.20
1

Gill nets
Cold storage plants

7.10 2.00 $2. 00

Total 15,012.54
I

23, ISi. 81 9.65 2.20 9,036.43 |14,868.06
j j

2.00 62, 145. 69

PROPOSED FISHERY LEGISLATION IN CONGRESS.

With the object of broadening the scope of the Federal Alaska

fisheries act of June 26, 1906, and for the purpose of defining the

powers of the legislature of Alaska in respect to the levying of Hcense

taxes upon the fisheries, a bill (H. K. 9528) was introduced on Jan-

uary 20, 1916, by Representative Alexander, of ^lissouri, and referred

to the Committee on the Merchant Marine and Fisheries, of which

Representative Alexander was chairman. Extended hearing were

conducted on this bill through the spring and summer of 1916, and
as a result a substitute committee bill (H. R. 17499) was introduced

by Representative Alexander on August 18, 1916. This measure was

reported favorably on August 29 by the Committee on the Merchant

Marme and Fisheries. It was discussed in the Committee of the

Whole House on the state of the Union on December 13, 1916, but

did not come to a vote.

The contention has been made by the fishery interests that the

dual system of taxation which results if the Territory has the right

to levy additional hcense fees is burdensome and as a matter of

equity should be discontinued. A bill (H. R. 9527) having this

object hi view was introduced on January 20, 1916, by Representative

Alexander, of Missouri, and referred to the Committee on Territories.

Several hearings were held on the measure, but no further action

was taken by the committee.

On February 22, 1916, Representative Nolan, of Cahfomia, intro-

duced a bill (H. R. 12029) the chief purpose of which was to limit

the size of the mesh of gill nets used in the red sahnon fishery of

Bering Sea and tributary waters to 5} inches stretched mesh. This

bill was referred to the Committee on the Merchant Marine and Fish-

eries. It was the purpose of the conmiittee to offer the substance
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of this measure as an amendment to the general Alaska fisheries hill

(H. R. 17499), referred to in the foregoing. The placing of a limita-

tion upon the size of the mesh of nets, as contemplated by this bill,

met with ‘general approval.

On account of the peculiar conditions which obtain in respect to

the halibut industry, and in order that a comprehensive review of

the situation may be presented as a more complete unit, it has been

deemed best to discuss proposed special legislation on the subject

under the general topic of the halibut fishery.

EXPENDITURES FOR ALASKA FISHERIES.

From time to time there has been some interest in regard to the

amount of money expended by the Federal Government in its fish-

eries work in Alaska. The statement which follows covers such ex-

penditures for the period of the 10 fiscal years from 1906 to 1915, inclu-

sive. This statement does not cover any expenditures on account

of the fur seals or other fur-bearing animals. Under the caption of

^^Fish culture’’ will be found the amount expended at the two Gov-
ernment hatcheries, and the reference to protection represents expen-

ditures chiefly for enforcing the fisheries laws and regulations. The
figures regarding the steamer Albatross are in reality chiefly for work
of a scientific nature, but for the purposes of this record are segregated

from the figures referring to scientific and statistical investigations.

Statement op Expenditures by Bureau of Fisheries on Account of Alaska
Fisheries for Fiscal Years 1906 to 1915, Inclusive.

Fiscal year.
Fish cul-

ture.
Protection.

Investiga-
tions,

scientific

and
statistical.

Investiga-
tions,

steamer
Albatross.

Total.

1906 $25,832. 66
24,598.98
50, 181. 38
38, 782. 70
28,314. 49

29, 373. 50
31,838. 77

30, 675. 52
31, 485. 96
34, 041.02

$5, 560. 00
7, 000. 00

7. 000. 00

7. 000. 00

7. 000. 00
9,022. 27

14,111.45
28,410. 87
25,991.42
29,679. 57

$6,000.00 $37, 392. 66
31,952.84
57,489. 13

46,616. 70

36,940.88
55, 479. 27
53,450. 22

59, 706. 96
66,215.51
63,720.59

1907 $353. 86
307. 75
834.00

1,626. 39
83.50

1908
1909
1910...
1911 17, 000. 00

7, 500. 001912
1918. 620. 57

738. 131914 8,000.00
1915

Total 325,124.98 140, 775. 58 4,564.20 1 38,500.00
|

508,964.76
1

1

WOOD RIVER CENSUS.

A census of the salmon ascending Wood River and entering Lake
Aleknagik to spawn was again taken in 1916 by Warden tl. FI.

Brown. This investigation was first started in 1908 and has been

continued each year since, with the single exception of 1914.

The winter of 1915-16 was exceptionally cold in the Bristol Bay
region. On June 15, at the time the equipment for the installatio]i
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of the rack arrived at Lake Aleknagik, scattering blocks of ice were
found on the shores and a few hundred feet inland large drifts of snow
still remained. As a result, it was naturally expected that the first

run of fish would be late.
‘ "

The installation of the rack was completed on June 23. On the

same day counting commenced and was continued daily up to and
including August 12. The maximum count of 57,237 fish was made
on July 7, the same day as in 1915. On July 17 a second large count
was made, consisting of 55,864 fish. There were three distinct large

runs, which reached their maxima on July 7, 13, and 17, respectively.

This may have been due to a temporary cessation of fisliing as a

result of severe storms occurring on Nushagak Bay, thus giving a

larger number of fish an opportunity to ascend Wood Eiver.

The following table shows the tally of salmon at the Lake Alek-

nagik (Wood River) rack in 1916:

Date. Number. Date. Number. Date. Number.

June 23 64 July 11 6, 581 July 29 . . . 1, 014

June 24 95 July 12 33, 828 July 30 . . . 1, 512

June 25 ....

.

123 July 13 47, 343 July 31 . . . 1, 182

June 26. ...

.

138 July 14 42, 859 Aug. 1 897

June 27 . . - . 1, 041 July 15 5, 235 Aug. 2 688

June 28 - . - . 1, 996 July 16. . . 24, 758 Aug. 3 247

June 29 .

.

. - 1, 156 July 17 55, 864 Aug. 4 308

June 30 . - - . 1, 061 July 18 44, 956 Aug. 5 392

July I....... - - . . 1, 274 July 19 26, 418 Aug. 6 431

July 2 - . . . 3, 534 July 20 16, 109 Aug. 7 66

Jidy3 - . . . 5, 436 July 21 8, 279 Aug. 8 35

July 4 . . . . 4, 630 July 22 8, 349 Aug. 9 482

July 5 . . - . 4, 202 July 23 11, 621 Aug. 10 123

July 6 . - . - 4, 127 July 24 9, 553 Aug. 11

July 7 - - . . 57, 237 July 25 9, 916 Aug. 12 37

July 8 . . . . 49, 247 July 26 7, 127
Total

July 9 . . . . 38, 741 July 27 2, 589
... 551,959

July 10 . . - . 6, 478 July 28 2, 580

A greater number of humpbacks entered Lake Aleknagik this

season than during 1915, but the total would not materially affect

the count. On July 9 a series of 20 counts showed about 3 hump-
baclis to each 100 fish passing through the rack. On July 22 a

similar count gave an average of about 9 humpbacks to each 100

fish. Except when the three heavy runs were in progress, the salmon

showing gill-net injuries were found to be slightly more numerous
than during the preceding season. A number of red salmon having

a wide fungoid stripe running from the dorsal fin to the tail were

noted. At times the number of these diseased fish ranged from 1 to

7 for each 100 fish passing tlirough the rack.

Operations at the rack, as heretofore, were made possible through

the assistance rendered by the Alaska Packem Association and the
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Alaska-Portland Packers’ Association. The former furnished the

entire •equipment necessary for making the count, and the latter

provided a tug for towing it to the lake. The Alaska Salmon Co.

furnished a light skiff for use in making investigations on the lake.

ALEUTIAN ISLANDS RESERVATION.

The Aleutian Islands Reservation, which was created by an

Executive order of March 3, 1913, includes all the islands of the

Aleutian Chain, together with Unimak and Sannak Islands. The
reservation is set apart as a preserve and breeding ground for native

birds, for the propagation of reindeer and fur-bearing animals, and

for the encouragement and development of the fisheries. These

purposes, however, are not to interfere with the use of the islands

for lighthouse, military, or naval uses or with the extension of the

work of the Bureau of Education on Unalaska and Atka Islands.

The reservation is jointly under the jurisdiction of the Departments

of Agriculture and Commerce. The joint regulations effective

March 15, 1914, promulgated by the two departments are still

operative. Although the regulations provide that residents of the

reservation desiring to engage in commercial fishing must first secure

a permit, it is not the intention to require such permits from native

residents of the reservation who take limited quantities of fish for

local sale in addition to such fish as they may take for their own
domestic purposes.

In 1916 six permits were issued for fishery operations in the

Aleutian Islands Reservation. One of these was for the establish-

ment of a cod-salting station on Tigalda Island; another was for the

salting of salmon in the vicinity of Umnak Island; another related

to the taking of Atka mackerel or greenlings in the vicinity of Attu

Island and red salmon in the vicinity of Umnak Island; and the

three remaining permits were for the operation of salmon canneries,

one to be on Unalaska Island and the other two on the eastern end

of Unimak Island. A feature of aM permits is that in so far as pos-

sible employment must be given to native residents of the reserva-

tion. All permits have been made revocable at the pleasure of the

Secretary of Commerce.

Since issuing these permits the Department has decided that on

account of the small size of the streams to which salmon run within

the reservation, and in view of the necessity of insuring a sufficient

number of salmon for food for the natives, it will be necessary to

withhold for a time the issuance of further permits for salmon-

fishing operations.
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AFOGNAK RESERVATION.

General supervision of fishing operations within the Afognak
Reservation was exercised by Assistant Agent E. M. Ball. During

Juno and July, Frank S. Morton patrolled the waters of the reserva-

tion, being assigned to this special detail from the Afognak hatchery.

Continuing the practice followed since the reservation was opened

in 1912 to commercial fishing by the natives hving therein, special

rules were issued to assure greater protection to the more important

streams of the island than is afforded by the general law and regu-

lations. The streams at Mahna and Paramanof were considered

worthy of tins special protection, in view of the fact that previously

more salmon spawned in them than elsewhere about the island.

Accordingly, a close season of five days at both places was estabhshed,

Paramanof being closed from June 21 to 25, inclusive, and Mahna
from July 1 to 5. Litnik Bay was closed throughout the season.

In conformity with the terms of the Department’s order of March

21, 1912, permits to fish in the waters of the reservation were granted

upon application to 64 natives. About the end of May these natives

repaired to the several streams of the island and dividing into gangs

of from three to six men each waited for the appearance of the salmon.

Malina and Paramanof were chosen by the greater number on account

of larger catches at those places in previous seasons. In 1916,

however, these streams attracted very few salmon, consequently the

natives abandoned them and moved to other locahties where the

run was better. As a result of this ehmination of the two important

fields, operations at other places became congested by the infiux of

many more fishermen, and the catch of salmon per capita was cor-

respondingly reduced.

The total catch of salmon from all streams of the island dechned

from 134, 692 in 1915 to 73, 181 in 1916. The greatest dechne occurred

at Malina and Paramanof, a result not wholly unexpected, as this was
the fourth season after the volcanic disaster of 1912, when practically

aU salmon-spawning grounds on the west side of the island were

temporarily ruined by the great fall of ashes from Mount Katmai.

The stream at Little Afognak was the only one to show a considerable

increase in production. In 1916 it yielded 53,582 salmon of all

species, as against 21,971 in 1915, thus showing a gain of about 143

per cent. Furthermore, there was a marked change in the size of

the salmon. Previous^ a large proportion of the red salmon taken

at Little Afognak were undersized, two being counted as one, when
sold by the fishermen. In 1916, however, there was a noticeable

absence of the smaller fish. It is almost the unanimous opinion of

the fishermen that the increased run of salmon in this region is the

first umnistakable evidence of the beneficial effect of artificial pro-

pagation. Another s.triking circumstance observed at the Little
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Afognak fishery was the prolonged season during which red salmon

were taken. This species began running in June and continued

without interruption until late in October.

The number of salmon taken from Afognak waters for commercial

use in 1916 is shown, by localities and species, in the following table:

Catch op Salmon in the Afognak Reservation, Season op 191G.

Loealities. Kings. Sockeyes. Cohos.
Hump-
backs.

Chums. Total.

Ma i inn. 2,833
1,097
6,883

34, 898

1,350 129 4, 312
1,697
7.053

53, 582
998

5,539

Paramanof
Seal Rav ' 51

16, 024
998

4,194

117

2, 658
2

Little Afognak 2

Izhut Bay ^

Danger Bay 1
! 1,345

Total 2 46,311 21, 267 5, 470 131 73, 181

Tlie entire catch was sold to the Kadiak Fisheries Co., operating

a cannery at Kodiak, for approximately $2,700.

The following table shows the method of capture of each species

and the approximate beginning and ending of the fishing season in

each locality:

Apparatus and Approximate Fishing Season, Afognak Reservation, 1916.

Localities.

Seined.

Sockeyes,
gilleii.

Fishing season.

Kings. Sockeyes. Cohos.
Hump-
backs.

Chums. Began. Ended.

July 7
Do.

July 25
Oct. 20
Sept. 10
Sept. 20

Malina 2,833
1,697
6,151

33, 356

1,350 129 June 15
doParamanof

Seal Bay i

Little Afognak
Tzhut Bav !

2
51

16, 024
998

117

2,658
2 732

1,542
•Tune 20
June 10
Aug. 10
Sept. 4Dan par Rav 4,194 1,345

Total
i

2 44, 037 21, 267 5, 470 131 2, 274

ANNETTE ISLAND FISHERY RESERVE.

Upon representations made by the Secretary of the Interior, with

a view to assisting the native residents of Annette Island, a presi-

dential proclamation creating the Annette Island Fishery Reserve

was issued April 28, 1916, as follows:

(ANNETTE ISLAND FISHERY RESERVE, ALASKA.)

By the President of the United States op America.

A PROCLAMATION.

Whereas it is provided by section fifteen, of the act of Congress, approved March
third, eighteen hundred and ninety-one, entitled “An Act To repeal timber-culture

laws, and for other purposes,” that “Until otherwise provided by law, the body of

lands known as Annette Islands, situated in the Alexander Archipelago in south-
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eastern Alaska, on the north side of Dixon’s entrance, he, and the same is hereby,

set apart as a reserv^ation for the use of the Metlakahtla Indians, and those people

known as Metlakahtlans, who have recently emigrated from British Columbia to

xVlaska, and such other Alaskan natives as may join them, to be held and used by
them in common, under such rules and regulations, and subject to such restrictions,

as may be prescribed from time to time by the Secretary of the Interior,” and

Whereas the Secretary of the Interior, with a view to assisting the Metlakahtlans

to self-support, has decided to place in operation a cannery on Annette Island; and

Whereas it is therefore necessary that the fishery in the waters contiguous to the

hereinafter-described group comprising the Annette Islands be reserved for the

purpose of supplying fish and other aquatic products for said cannery:

Now, therefore, I, Woodrow Wilson, President of the United States of America,

by virtue of the power in me vested by the laws of the United States, do hereby

make known and proclaim that the waters within three thousand feet from the shore

lines at mean low tide of Annette Island, Ham Island, Walker Island, Lewis Island,

Spire Island, Hemlock Island, and adjacent rocks and islets, located within the

area segregated by the broken line upon the diagram hereto attached and made a

part of this proclamation, also the bays of said islands, rocks, and islets, are hereby

reserved for the benefit of the Metlakahtlans and such other Alaskan natives as have

joined them or may join them in residence on these islands, to be used by them under

the general fisheries laws and regulations of the United States as administered by the

Secretary of Commerce.

Warning is hereby expressly given to all unauthorized persons not to fish in or use

any of the waters herein described or mentioned.

In witness whereof, I have hereunto set my hand and caused the seal of the L'nited

States to be affixed.

Done at the City of Washington this 28th day of April, in the year of our Lord one

thousand nine hundred and sixteen, and of the Independence of the United States the

one hundred and fortieth.

[seal.] Woodrow Wilson.

By the President:

Kobert Lansing,

Secretary of State.

Under the terms of tliis proclamation it has been regarded that the

rights of fishing within the reserved area were reserved to the native

residents of the reservation. With a view to utilizing the fish thus

taken from the waters of the reservation by the natives, the Depart-

ment of the Interior entered into a lease on May 4, 1916, with P. E.

Harris, of Seattle, to operate the cannery used formerly by the

Metlakatla Industrial Co. This plant had not been in service for

several seasons, and it was contemplated that extensive repairs would
be made. Before the fishing season opened the building, while being

repaired, was destroyed by fire May 17, and it was considered too

late to rebuild in time to operate during the season of 1916.

In the spring of 1916, just prior to the promulgation of the

proclamation creating the Annette Island Fishery Reserve, the

xUaska Pacific Fisheries began the construction of a pound net or fish

trap near Cedar Point just off the western side of Annette Island.

The Government felt that this undertaking was an unauthorized

invasion of the reservation, and the company was accordingly
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requested to remove the structure. The company refused to do so,

alleging that it had acquired vested rights in the net and that the

proclamation had been issued without authority of law. Proceedings

were instituted through the Department of Justice to cause the

removal of the net. It was completed and fished for a few days, but

on June 2 a temporary injunction was issued by Judge Brown of the

United States district court, restraining the owners from using it. On
July 7, Judge Jennings, of the same court, rendered a decree ordering

the removal of the pound net and permanently enjoining the company
from trespassing in or upon the waters of the reserve. Upon repre-

sentations by the Alaska Pacific Fisheries the circuit court of appeals

for the ninth circuit granted a supersedeas which allowed temporary

operation of the pound net under bond. Near the end of the fishing

season, on August 19, the court dissolved the supersedeas which it

had issued. The Alaska Pacific Fisheries filed an appeal to the

circuit court from the decree of the district court of July 7. On
March 19, 1917, the court of appeals affirmed the decision of the

lower court.
INJURY TO SALMON BY BIRDS.

Definite conclusions in regard to the effect upon the salmon sup-

ply caused by destruction of salmon fry and eggs by birds, especially

guUs and terns, can not at present be formed. The making of

accurate and reliable observations at the spawning grounds is at-

tended with many difficulties. Such observations as have been

made have been in connection with other work which demanded a

large portion of the time of the employees concerned.

Observations made in regard to the habits of gulls on Afognak

Island do not indicate that these birds are particularly destructive

under ordinary conditions to salmon fry or eggs. Observations

made in 1915 at the spawning grounds at Lake Aleknagik, Nushagak
region, indicate that two of the principal enemies of the young

salmon are gulls and terns. An examination of the stomachs of a

number of these birds showed them filled with small salmon, the

terns especially. The stomach of one tern contained six recently

caught fry and a small quantity of partly digested fish.

The Bureau plans to continue investigations in 1917 in regard to

the subject whenever opportunities are presented.

THE COPPER RIVER FISHERY.

In view of the unusual development of the Copper River salmon

fishery in 1916, and as there are certain conditions peculiar to this

stream which may have a most important bearing on the future of

the fishery, it seems timely to review the situation at some length

and make suggestions in regard to the best course to pursue in

handling the matter.
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The Copper River is a glacial stream about 300 miles long which

empties into the Gulf of Alaska through a delta nearly 40 miles in

width and extending upstream about 25 miles. Among its chief

tributaries are the Klutina River, about 75 miles in length; the

Chitina, approximately 100 miles long; and the Gulkana, some 80

miles in length.

For many years prior to 1915 the Copper River has been the

scene of commercial fishing for salmon at the delta, and in a hmited

way there has been some salting of salmon above the delta. The
Copper River & Northwestern Railway crosses the upper part of

the delta about 20 miles out from Cordova and in a general way
parallels the river to Chitina, 131 miles from Cordova. The railroad

follows immediately along the river bank for a considerable part of

this distance. The Copper River is unique in that it is the only

stream in Alaska that supports a salmon fishery of any consequence

entirely separate from and independent of coastal operations. In

1915 advantage was taken of the railroad facilities and a cannery

was established at Abercrombie just above Abercrombie Canyon, 55

miles from Cordova and about 35 miles from the lower end of the

delta. Fish were hauled to the cannery on the railroad from points

along the river, and the finished product was transported in the

same way to Cordova. The success of this undertaking attracted

considerable attention to the region, and in 1916 there was a notable

expansion of operations in the Copper River district. Prior to 1915

but one cannery had drawn on the river for its supply of salmon.

In that year three canneries secured salmon from the stream, and

in 1916 there were five canneries drawing in part or wholly upon
that stream.

As a result of this expansion fishing was prosecuted with such vigor

at certain localities as to occasion some concern regarding the effect

it might have upon the future supply of salmon. This apprehension

was stimulated somewhat by complaints of the Indians on the Cop-

per River, presented through a representative of the Bureau of Educa-
tion, to the effect that the unusual activity in fishing operations was
causing a shortage in the supply of salmon used by the Indians for

food. The native settlements, having a population of about 300

Indians, are weU above the sections of the river where fishing for

the canneries is carried on. In view of this condition. Assistant

Agent James H. Lyman was directed to visit the upper waters and

tributaries of the Copper River for the purpose of ascertaining, if

possible, whether the complaints as to the scarcity of fish were jus-

tified and whether an examination would show that a sufficient num-
ber of salmon were reaching the spawning grounds to prevent any

depletion in the future supply. This work was carried on in Sep-

tember, the particular waters visited being Long Lake tributary to
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the Chitina River, Klutina Lake on Klutina River, the headwaters

of the Gulkana River, and the Copper River proper north of Chitina.

On account of the extent and inaccessibility of the territory involved,

results were rather incomplete, but it appeared from such informa-

tion as was obtained that comparatively few salmon escaped the

commercial fishermen lower down the stream and reached the

spawning grounds. In some measure these observations confirmed

the testimony of local fishermen at Chitina and of Indians at various

places.

Observations covering one season, however, are of little value

unless they are considered with and are a part of a series of investi-

gations extending over several years. In this connection certain

facts and known conditions are worthy of consideration, as they relate

to the vital question of the effect of commercial fishing upon the per-

manency and preservation of the fishery in this stream. Among
these may be mentioned the size of the run, as indicated by the

number of salmon caught during a given season; the opportunity

of the salmon to escape and ascend to the spawning grounds; whether

the stage of the river is high or low; and the amount of gear employed
and its efficiency. Consideration must also be given to the weekly

close period of 36 hours, which affords an opportunity for salmon to

ascend, and there must also be taken into account those intervals

of daily occurrence while the fishermen are resting or for other rea-

sons when operations naturally cease, and, further, there must be

considered those periods when fishing is seriously interrupted for

days at a time on account of high water.

That part of the Copper River where commercial fishing is carried

on extensively is herein considered in three sections—viz, the delta,

Miles Lake, and Abercrombie Canyon. The lake is about 5 miles

above the upper end of the delta and is merely a widening of the

river along the face of Miles Glacier. It is a rectangular body of

water about 4 miles long and 2 miles wide. The entire eastern shore

and part of the north and south shores of the lake are formed by
the glacier, where it is impossible to fish. About 6 miles of the shore

line is available, where fishery operations may be conducted by means
of anchored gill nets. The length of the nets used in 1916 varied

from 50 to 80 fathoms each. At frequent intervals during the fish-

ing season the lake is so fiUed with icebergs that operations are inter-

fered with very seriously.

Not far above the lake the Copper River is confined by precipitous

banks for a distance of about 2 miles to a channel varying from 450

to 600 feet in width, where the current runs very rapidly. This

section of the river is known as Abercrombie Canyon. Fishing in

the canyon is by means of hand dip nets, each about 16 inches in

diameter. The fishermen select the most advantageous points along
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the banks where there are eddies or where the current is not too

strong. Durmg the run of salmon dipping is carried on as steadily as

conditions permit, although there are times when high water and
sudden floods make it almost impossible to continue operations in

the canyon. The fishermen dip blindly in the stream, the opening of

the net sweeping downstream with the current. On accoimt of the

extremely turbid condition of the water the salmon can not be seen

unless they rise to the surface, nor, on the other hand, are the fish

able to observe the net. Sometimes many sweeps of the dip net

produce no fish, but as many as five salmon have been taken at a

single sweep of the net. One fisherman may dip as many as 1,000

salmon in a single day when the run is heavy.

In 1916 approximately 30,000 fathoms of gill nets were used at the

delta and 5,000 at the lake, while 48 dip nets were operated in the

canyon.

At the delta fishing for red and kmg salmon begins about the

middle of May and continues until the middle of July, and for cohos

and humpbacks operations extend from the first of July to the

middle of September. At the lake and canyon fishing for red and

king salmon begins the last of May and ends the last of July, while

the coho season extends from the first of August to the end of

September.

The following table shows, by localities and species, the approximate

number of salmon taken from the Copper River in 1916:

Catch of Salmox from the Copper Eiver in 1916.

Locality. Kings. Reds. Cohos.
Hump-

1

! backs.
|

Total.

Delta 5.440
3. 440

5,325

300, 157
279,504
128,476

79,3%
25, 120
10,911

31,578
,

416, 571

308,064
144, 715

Lake
Canyon

Total 14,205 708,137
11

115,430 31,578 869,350

a The catch of 15,826 reds and 3,637 cohos, a total of 19,463, gilled at mile 46, about 2 miles below the lake,

and the 1,186 reds caught at mile 27 are included in the lake catch. Thus the actual lake catch was 277,415
salmon.

From the foregoing table it will be observed that operations about

the delta produced nearly 48 per cent of the salmon taken from

Copper River, while the lake yielded 35 per cent and the canyon

nearly 17 per cent of the total take. The quantity of fishing gear

was much greater at the delta than at the lake and canyon.

For the purposes of comparison it seems appropriate to record the

Copper River catch for the years 1914 and 1915. Li 1914 one

cannery secured salmon from the delta as follows: Kings, 1,027;

reds, 222,075; and cohos, 14,627. Also 1,730 kings were seined for

mild-curing operations at the delta. At Abercrombie Canyon 240
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kiiigs were mild cured, and 60,000 reds were taken, chiefly by dip

nets, for a saltery. The total catch in 1914 was 299,699 salmon of all

species. In 1915 three canneries obtained salmon from the Copper

Kiver, the catch of two being from the delta, while that of the other

was made at Miles Lake and Abercrombie Canyon. The catch of

kings at the delta was 3,088 and the up-river catch was 3,828, a total

of 6,916. The catch of reds at the delta was 196,922 and the catch

upstream was 456,480, a total of 653,402. No cohos were taken at

the delta, but 10,098 were caught up the river. Assembhng these

figures, the grand total of all species of salmon taken in 1915 at the

delta and up river was 670,416.

To make further a matter of record the details of the salmon

gilled at Miles Lake and caught by dip nets at the canyon in 1915,

the following figures are noted

:

Catch of Salmon in the Copper River above the Delta in 1915.

Gill nets. Dip nets.

Kincjs 1,774 2, 054
Reds 265, 170 191,310
Cohos 10,098

With respect to the complaints of the Indians, it may be said that

as long ago as 1905, when but one cannery was in operation in the

Copper Eiver district, the same story of a shortage of food was

heard and the same cry of the destruction of the salmon fishery was

made as at present when five canneries are in the field, yet the Indians

have lived through the intervening years and have had an ample

supply of Salmon whenever they made reasonable efforts to get it.

SALMON HATCHERIES.

EXTENT OF OPERATIONS.

In 1916 fish-cultural operations were conducted at seven hatch-

eries in Alaska—two Government stations and five private hatcheries.

One of the latter, the Karluk hatchery, was closed in the summer
of 1916. Two small egg-coUecting stations were also operated, the

product of which was transferred to the Government hatchery at

Afognak. The annual capacity of all hatcheries in Alaska is approx-

imately 350,000,000 red-salmon eggs, of which the two Government
stations can handle 150,000,000.

In 1915 the aggregate take of red or sockeye salmon eggs in Alaska

was 171,627,100. In the corresponding report of Alaska Fisheries

and Fur Industries for 1915 this number was stated to be 173,499,100,

which was in error because of certain duphcations in the returns

from one of the stations which had not been discovered at that time.
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The number of red or sockeye salmon liberated in Alaskan waters in

the season of 1915-16 was 142,964,140, as compared with 121,784,330

in the previous season. The take of red-sahnon eggs in 1916 totaled

171,566,000, or 61,100 less than in 1915. The Fortmann, Quadra,

Klawak, and Afognak hatcheries show substantial gains for 1916,

but the Yes Bay and Hetta hatcheries made smaller takes of red-

sahnon eggs in 1916. There was a notable increase in the number
of humpback eggs secured in 1916, when the take aggregated

39,079,600, as compared with 16,976,000 in 1915, or a gain of

22,103,600 for 1916. The collections of humpback eggs in 1916 were

made at Afognak station and its two subsidiaries, except for a very

small take at Smeaton Bay in conjunction with the Yes Bay station.

Operations op Alaska Hatcheries in 1916.

Stations.

Red or sock-
eye salmon
eggs taken
in 1915.

Red or sock-
eye salmon
liberated
in 1915-16.

Red or sock-
eye salmon
eggs taken
in 1916.

Yes Bay 72,000,000
6 6,353,000
2.685.000
3,232, 100
26.520.000
41.135.000
*7,408,000
8.114.000

t'4, 180,000

52,317,500
c 22, 933, 640

0 58, 000,000
d 17, 044, 000

« 692, 000
/ 4, 678, 000
62.580.000
{? 1,016, 000
16. 125. 000
3.271.000
8. 160. 000

Afognak
Uganik
Seal Bav
Fortmann (.\alia) 25.055.000

23.948.000
- 7, 092, 000

7.598.000
4.020.000

Karluk
Quadra
Hetta
Klawak

Total 171,627, 100 142,964,140 1

!

i 171,566,000
!

a A collection of 29,600 humpback-salmon eggs also made at Smeaton Bay.
i> Through dupUcation in returns from the station, inadvertently indicated as 8,183,000 in 1915 Report

of Alaska Fisheries and Fur Industries.
c Includes young red salmon resulting from eggs received from Uganik, Seal Bay, and Yes Bay.
d A collection of 25,310,000 humpback-salmon eggs also made.
e A collection of 10,730,000 humpback-salmon eggs also made. Of these, 409,000 were lost before the

transfer to Afognak. All eyed eggs, both red and humpback salmon, transferred to Afognak.
/ A collection of 3,010,000 humpback-salmon eggs also made. Of these, 130,000 were lost before the

transfer to Afognak. All eyed eggs, both red and humpback salmon, transferred to Afognak.
9 Operations discontinued June 30, 1916, except transfer of 1,016,000 eyed eggs to Afognak in August.

These eggs were collected in June before the Karluk station was closed.
h Incorrectly reported previously by hatchery superintendent as 7,500,000, which number appeared

in the Alaska Fisheries Report for 1915.
i Indicated as 4,130,000 in Alaska Fisheries Report for 1915, which number was subsequently modified

by company.
Note.—

O

f the Yes Bay collections of sockeye eggs in 1915, shipment o f 15,000,000 was made to Afognak,
3,000,000 to the Oregon Fish Commission, 50,000 to Quinault, Wash., and 50,000 to Anderson Lake, B. C.
Of the 1916 collection of sockeye eggs at Yes Bay, 2,000,000 were sent in October to the Oregon Fish Com-
mission.
A total of 16,000,000 humpback-salmon eggs were sent from the Afognak station to the Bureau’s

stations in the New England States and in Washington and Oregon, each region receiving 8,000,000
eggs.

HATCHERY REBATES.

Operatxirs of private hatcheries in Alaska are allowed a rebate of

40 cents for every thousand red or king-salmon fry released. This

is the equivalent of the Federal Government Hcense tax on 10 cases

of canned salmon. Recommendations have been made to Congress

that this system be discontinued and that all hatcheries in Alaska

be operated by the Government.

It is required by law that the operators of private hatcheries in

Alaska make affidavit of the number of salmon fry released in each
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fiscal year ended June 30. The following table shows the rebates

due for the fiscal year ending June 30, 1916:

Rebates Credited to Private Salmon Hatcheries During the Fiscal Year
Ended June 30, 1916

Owners. Location.
Red-

salmon fry

liberated".

Rebate
due.

Alaska Packers Association Naha Stream
Karluk River. .

.

Quadra Lake
Hetta Lake . .

.

25. 055.000
23.948.000
7.092.000
7. 598. 000
4.020.000

$10, 022. 00
9.579.20
2,836.80
3.039.20
1,608.00

Do
Northwestern Fisheries Co

Do
North Pacific Trading & Packing Co Klawak Lake . .

.

Total 67,713,000 27,085.20
1

a In the case of hatcheries where the seasonal distribution of fry is not completed before July 1, the
remaining fry are shown in the subsequent fiscal year’s report.

It seems appropriate to make a matter of record a statement as

reported March 28, 1916, by the Treasury Department of the amounts
received from fishery taxes and the amount of hatchery rebates of

taxes in Alaska for the last 10 years. The general fishery tax is col-

lected by the clerks of the district court. This tax is handled through

the Treasury Department in the Alaska fund, 65 per cent of which is

available for roads and trails, 25 per cent for school purposes, and 10

per cent for the care of indigents in Alaska. The following statement

has been submitted by the Treasury Department:

Alaska Fishery Taxes and Hatchery Rebates Reported by Treasury
Department.

Year. Cash.
Hatchery
rebates.

Total.

1906 $58, 832. 79

73, 417. 09

93, 748. 55
57,664. 24

134,940. 47

88, .390. 50
116,508.11
127,709.17
146,296. 85
166, 253. 81

$58, R32. 79
73,417.09

102, 247. 35
64,774.64

164,643.95
123, 824. 58
156,254.11
187 183.41
189,341.69
185, 191. 21

1907
1908 $8, 498. 80

7,110. 40

29, 703. 48
35, 434. 08

39, 746. 00

59, 464. 24

43,044.84
18,937. 40

1909

1910

1911
1912
1913 *.

1914
1915

Total 1,063,761.58 241,949. 24 1,305, 710. 82

HATCHERY INSPECTION.

In order to secure a proper check upon the operations of the private

hatcheries in Alaska, they have been inspected from time to time by
representatives of the Bureau. It may be stated in a general way
that the operation of most of these stations compares favorably with

the work conducted at the Government hatcheries.
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HATCHERY OPERATIONS.

YES BAY.

In September, 1915, a collection of 72,000,000 red-salmon eggs was
made at the Bureau’s station at Yes Bay, from which 52,319,500 fry

were hatched. Of this number, 32,915,000 were liberated as fry in

the winter of 1915-16 and 19,402,500 as fingerlings in 1916, there being

a loss of 2,000 fingerhngs. Shipments of eggs were made in October,

1915, as follows: Oregon Fish Commission, 3,000,000; Quinault Lake,

Wash., 50,000; and Anderson Lake, British Columbia, 50,000. In the

report of xllaska Fisheries and Fur Industries for 1915 it was indicated

that 100,000 eggs were transferred to Quinault Lake, but in reality

50.000 of these were diverted at Seattle and sent to Anderson Lake.

In November, 1915, a shipment of 15,000,000 red-sabnon eggs was
sent to the Afognak station. The total loss of eggs and fry at Yes
Bay was 1,580,500, or a little more than 2 per cent.

Spawning operations at Yes Bay in 1916 began September 1 and
ended October 2. During that period 58,000,000 red-sahnon eggs

were taken. From this collection 2,000,000 eggs were transferred in

October, 1916, to the Bonneville, Oreg., station of the Oregon Fish

Commission.

A temporary substation for the collection of humpback-salmon eggs

was estabhshed at Smeaton Bay, but there was a very small run of

humpbacks in that locahty and only 29,600 eggs were obtained, which

were planted on the near-by spawning beds.

The Bureau’s efforts to rear salmon to fingerling size before planting

were continued at Yes Bay, but facihties for holding the young fish

are still too limited to admit of more than part of the station’s output

being carried beyond the fry stage. The young fish were fed on

raw salt salmon ground up after being freshened. The results

obtained from the use of this food were better than in 1915, when
cooked salmon was used. It was also noted that the young fish

thrived better in the hatching troughs than in the rearing ponds.

The usual patrol of Yes Bay was nraintained during the run of red

salmon in order to enforce the order closing those waters to commer-
cial fishing.

AFOGNAK.

In 1915 the collection of red-salmon eggs at Afognak was 6,353,000.

In the Bureau’s Alaska Fisheries and Fur Industries Report for 1915,

it was inadvertently stated by reason of duplications in returns from

the station that the take was 8,183,000. The collection in 1915 was

augmented by the transfer of 2,600,000 eyed eggs from Uganik,

3.173.000 from Seal Bay, and 15,000,000 from the Bureau’s station

at Yes Bay, making a total of 27,126,000 red-salmon eggs handled

at this station during the season of 1915-16. From this number
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there were planted in the period from February to Juno, 1916,

11,833,200 fry and 11,100,440 red-salmon fingerlings, or a total of

22,933,640 young salmon.

The red-salmon spawning season of 1916 began July 28 and ended

October 18, in which period 17,044,000 eggs were taken. This num-
ber was increased by the transfer in August of 1,016,000 eyed eggs

from the Karluk hatchery of the Alaska Packers Association, 681,000

from Uganik, and 4,600,000 from Seal Bay in October, thus making
a total of 23,341,000 red-salmon eggs incubated at Afognak in the

winter of 1916-17.

In October and November, 1916, there were planted 1,401,000 fry

hatched from these eggs, and at the end of December there remained

on hand 7,200,000 eggs and 13,021,000 fry.

In 1916 the first humpback-salmon eggs were taken August 11 and
the last on September 11. During that period 25,310,000 eggs were

obtained, which is more than double the take of 1915, when 12,355,000

were collected. The transfer in October of 10,321,000 eyed eggs

from Uganik and 2,820,000 from Seal Bay increased the total number
handled at Afognak to 38,451,000. From this number a shipment

of 16,000,000 eggs was made to the Bureau’s stations in the New
England States and in Washington and Oregon, each region receiving

8,000,000 eggs.

Plants of humpback-salmon fry in November and December aggre-

gated 15,756,000, while 3,095,000 eggs were lost, leaving a balance of

3,600,000 eggs on hand at the end of the year. Additional plants of

fry hatched from eggs collected in 1915 totaled 2,336,500, thus mak-
ing a grand total of 18,092,500 young humpback salmon released at

Afognak in 1916.

A matter which invites comment is the greatly lengthened red-

salmon egg-collecting period each year since the eruption of Mount
Katmai in 1912 as compared with the period of such operations prior

thereto from the beginning of fish-cultural work on Afognak Island

in 1908. That year the first red-salmon eggs were taken on July 27,

the maximum take was made August 17, and the last eggs were col-

lected on August 26. The spawning season covered a period of 31

days. This was the approximate length of each season to and in-

cluding that of 1912. Beginning with 1913 there has been a marked
variation from this condition. Although the first eggs secured in

1913 were taken July 31, about the usual time, the last collection was
not made until October 10, the length of the season being 72 days,

almost two and one-half times that of 1910, the shortest season on
record at this station. After 1913 the seasons were much longer

than they had been in previous years, culminating in 1916 in one of

83 days’ length, beginning as it did July 28 and closing October 18.

103926°—17 3
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Opening and Closing Date and Length op Spawning Season of Red Salmon
AT Litnik Lake, Apognak Island, Alaska, Since the Hatchery was Estab-
lished IN 1908.

Year.
First

i

eggs

1

taken—

Last
eggs

taken—

Length
of

season.

190S
1909
1910
1911
1912
1913

1 July 27
1
July 30
...do....
July 21
July 27

i July 31

Aug. 26
Aug. 31
Aug. 28
Sept. 2
Aug. 31
Oct. 10
Sept. 29
Sept. 30
Oct. 18

31 days.
33 days.
30 days.
44 days.
36 days.
72 days.
60 days.
55 days.
83 days.

1914 i Aug. 1

1915 ! Aug 7
1916

1

July 28

UGANIK.

In 1916 there were collected at this field station 692,000 red and

10.730.000 humpback-salmon eggs, as compared with a take of

2.685.000 red and 2,461,000 humpback-salmon eggs in 1915. The
loss of reds was 11,000 and of humpbacks 409,000, leaving 681,000 of

the former and 10,321,000 of the latter as the number of eyed eggs

transfeiTed to Afognak in October. Some of the humpback-salmon
eggs were later used in making up the shipment of 16,000,000 that

was sent to Government hatcheries in the States.

The run of red salmon at Uganik in 1916 was very small, but a

large number of humpbacks came to the stream, making it possible

to have greatly increased the take of eggs of this species if the hatch-

eiy facilities had been adequate.

SEAL BAY.

The selection in 1915 of this place on the northeast coast of Afog-

nak Island as an egg-collecting station was further justified in 1916

by the very gi-atifying mcrease in the take of eggs. Collections m
1915 aggregated 3,232,100 red and 1,235,000 hiunpback eggs, whereas

in 1916 the take totaled 4,678,000 red and 3,010,000 hmnpback-
salmon eggs. The taking of red-sahnon eggs began August 18 and
ended September 20. The first humpback-salmon eggs were taken

August 18 and the last in the early part of September, when it be-

came evident that the available hatching troughs could be filled

easily in a short time with eggs of this species, leaving no space

for the eggs of the more desirable red salmon that were ripening less

rapidly. The spawning of humpbacks was therefore discontinued

and operations were confined to the taking of red-salmon eggs until

the troughs were filled. As no eggs were hatched at Seal Bay, and
the losses amounted to 78,000 red and 190,000 humpback eggs, there

were transferred to Afognak in October 4,600,000 red and 2,820,000

humpback-salmon eggs.
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FORTMANN,

This hatchery is owned and operated by the Alaska Packers As-

sociation. It is located on Heckman Lake, Revillagigedo Island,

southeastern Alaska. The hatchery was first operated in the season

of 1901-2, and it has been operated each season since. The ca-

pacity of the hatchery is approximately 110,000,000 red-salmon

eggs. The Alaska Packers Association has recently adopted the in-

cision method of taking eggs at this hatchery.

In 1915 there were taken 26,520,000 red-salmon eggs in the period

from August 21 to November 20. From this take 25,055,000 young

salmon were released in 1916 in the Naha stream system. The loss

was 1,465,000, or 5.52 per cent. In the same season 600,000 hump-
back-salmon eggs were taken at this hatchery for experimental pur-

poses in the period from August 22 to November 22, 1915. From
this take of eggs 560,000 fish were hberated in 1916. The loss was

40,000, or 6.66 per cent.

The take of red-salmon eggs in the period from August 22 to No-
vember 10, 1916, totaled 62,580,000. This is the largest take of

eggs since the season of 1911-12 and the fourth largest in the history

of the hatchery. The average number of eggs per female spawned

was 2,932.
KARLUK.

The take of red-salmon eggs at Karluk in the period from June 26

to September 29, 1915, was 41,135,000. From this take there were

released 23,948,000 fry. The loss in eggs and fry was 17,187,000, or

41.8. per cent. In June, 1916, before it was decided to close the

hatchery at the end of that month, more than a million red-sahnon

eggs were collected, from which 1,016,000 eyed eggs were transferred

to the Afognak hatchery in August.

The Karluk hatchery was built by the Alaska Packers Associa-

tion in 1896 and has been in operation each season since until closed

in 1916. It is located at the upper end of Karluk Lagoon at the

head of tidewater, a distance of about If miles from Karluk Spit.

In the period of its operation about 627,000,000 red-sahnon eggs

were taken, from which approximately 515,000,000 fry were hatched

and liberated. Prior to the estabhshment of this station by the

Alaska Packers Association fish-cultural work was undertaken in a

limited way in 1891 by several companies engaged in canning opera-

tions at Karluk, who built a small hatchery near the site subse-

quently used by the Alaska Packers Association. This small

hatchery, however, was operated only one season, the take being

2,500,000 red-sahnon eggs, from which because of lack of suitable

facihties and want of experience only about 500,000 fry were re-

leased.
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QUADRA.

This hatchery is owned and operated by the Northwestern Fisheries

Co. and is located at Quadra in southeastern Alaska. Its capacity is

about 21,000,000 red-sahnon eggs. In 1915 the taking of eggs was
begun August 9, and was continued to November 13. In this

period 7,408,000 red-sahnon eggs were taken. Between December

13, 1915, and June 30, 1916, the number of young salmon released

aggregated 7,092,000. The loss of eggs was 316,000, or 4.2 per cent.

The take of eggs at Quadra in 1915 was previously incorrectly re-

ported by the superintendent to be 7,500,000, which number vras

indicated in the Alaska Fisheries and Fur Industries Report for that

year.

For the season of 1916-17 the taking of eggs was begun August 9

and ended on November 19, 1916. The take of red-salmon eggs was
16.125.000.

HETTA.

This hatchery is owned and operated by the Northwestern Fish-

eries Co. and is located on Hetta Lake near the southern end of

Prince of Wales Island, southeastern Alaska. Its capacity is about

12.000.

000 red-salmon eggs. For the season of 1915-16 the taking

of red-salmon eggs v/as begun August 8, 1915, and was continued

imtil late in December. The take of eggs was 8,114,000. Between
August 15, 1915, and June 30, 1916, young salmon to the number of

7.598.000 were released. The loss of eggs for this season was 496,000,

and in addition 20,000 young fish died, the total loss being 6.4 per

cent.

For the season of 1916-17 the taking of eggs was begun August 21

and was completed December 20, 1916. The take aggregated

3.271.000 red-sahnon eggs.

Further improvements were made in 1916 in respect to the con-

dition of the water supplied to the hatchery. AiTangements were

also made for installing in the winter of 1916-17 an additional re-

taining pond for fry.
KLAWAK,

This hatchery is operated by the North Pacific Trading & Packing

Co. It is located on a lake a few miles above Klawak, on the west

coast of Prince of Wales Island, southeastern Alaska. Its capacity

is approximately 10,000,000 red-salmon eggs. In 1915 the taking of

red-salmon eggs was begun July 24 and was continued to November 9.

In this period 4,180,000 eggs were taken. Upon the basis of the

company's original statement this number was indicated to be

4.130.000 in the Alaska Fisheries and Fur Industries Report for 1915.

A later statement showed the take to have been 4,180,000. From
July 24, 1915, to April 7, 1916, the loss of eggs was 160,000, or 3.8
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per cent. The number of fry hatched and liberated from the 1915

take of eggs was 4,020,000. The young salmon were liberated in the

period between October 6, 1915, and April 7, 1916.

In the season of 1916-17 egg taking began on July 20 and con-

tinued through September 26, 1916. The take of red-salmon eggs

was 8,160,000.

During the winter of 1915-16 the North Pacific Trading & Packing
Co. blasted out certain sections of the falls at the foot of the lake

upon which the hatchery is situated, and there is now a better over-

flow for the water and the channel for the ascent of fish is improved.
It is reported that since this change has been made no damaged salmon
have been taken, which was common before the improvement at the

falls. Another improvement in the work of this station in 1916 was
the adoption of the incision method for taking red-salmon eggs.

The young salmon at this hatchery are liberated chiefly well up in
,

small streams tributary to the lake. Some of the fry are retained in

the small pond at the hatchery, where they have been observed to

be in excellent condition, but the pond is too small to accommodate
any large number. The construction of a series of small ponds in a

stream near the hatchery would add materially to present facilities.

GENERAL STATISTICS OF THE FISHERIES IN 1916.

In 1916 the total investment in the Alaska fisheries amounted to

$39,569,612, an increase of $2,253,052 over 1915. Approximately 88

per cent of this investment was in the salmon industry. The number
of persons engaged in 1916 was 23,994, an increase of 1,532 over 1915.

The total value of the products in 1916 was $26,156,559, an increase

of $5,157,216 over 1915. In both quantity and value of the products

this is the largest output of the fisheries in the history of Alaska. It

exceeds by $4,913,584 the previous record of 1914, when the total

value of the products was $21,242,975.

Summary of Investments in the Fisheries of Alaska in 1916,

Industries.
Southeast
Alaska.

Central
Alaska.

Western
Alaska.

Total.

Salmon canning $12,730,402
78,040

519, 580
509, 046

2, 149, 311

$6,326,029
80,975

$15,044,422
181,872

$34, 100,853
340,887
519,580
509,046

2, 149,311
564, 212

1,091,471
157,943
124, 709

11,600

Salmon pickling
Salmon mild-curing
Herring fishery
Halibut fishery . ....
Cod fishery 564, 212
Whale fishery 386, 300 705, 171
Clam canning 157,943
By-products 124, 709

11,600Shark fishery

Total ... 16, 508,988 7, 129, 159 15,931,465 39, 569, 612
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Summary op Persons Engaged in the Fisheries op Alaska in 1916.

Races.
Southeast
Alaska.

Central
Alaska.

Western
Alaska.

Total.

Whitas 5,479
3,336
970

1
1,088
399

1,748
757
441
375
310

5,222
700
420
908

1,841

12,449
4,793
1,831
2,371
2,550

Natives
Japanese
Chinese
Miscellaneous “

Total
j 11,272 3,631 9,091 23,^4

a Filipinos, Mexicans, Negroes, Porto Ricans, etc.

Summary op Products op the Alaska Fisheries in 1916.

Products.

Salmon;
Canned
Mild-cured
Pickled
Fresh (including local)
Frozen
Dry salt, dried, and smoked backs.

Halibut:
Fresh (including local)
Frozen
Fletched
Pickled and mild-cured

Cod
Herring
Herring, canned
Herring oil

Herring fertilizer

Whale oil

Sperm oil

Whale fertilizer

Whalebone
Trout:

Frozen
Pickled
Canned

Sablefish
Atka mackerel
Red rock cod
Miscellaneous fresh fish, local
Clams
Shrimps
Shrimp fertilizer (shells)

By-products, oil

By-products, fertilizer and meal
Shark hides
Shark oil

Total

...cases..
.ix)unds..
..barrels..
.pounds..

do
do

....do....
do
do
do
do
do
cases..

..gallons..
tons..

..gallons..
do

.pounds..
do

do

—

..barrels..
cases..

.pounds..
..barrels.,
.pounds.

.

do
cases..

.pounds..
do

..gallons.,

.jwunds..
.number.

.

..gallons..

Quantity.

4,900,627
3,920,400

17,734
1,713,848
863,406
60,622

5,672,118
5,724,023

68,958
30,458

14,302,364
6,839,200

19,850
188,926

875
717,500
90,500

2.272.000
1,873

50,822
17

530
304, 141

27
45,200
116,667
10,093
72,005
3,880
40,750

1.438.000
450

2,700

Value.

$23,269,429
397,628
212,667
136,983
34,408
3,723

407, 422
268,319
2,368
1,354

518, 797
216, 640
132,330
47,231
21, 875

291,500
29,750
41,000
1,471

3,647
193

3,095
11, 185

270
1

,
2^

9,333
35,622
3,636

114
20,150
27,775
4,000
1,350

26,156,559

SALMON INDUSTRY.

The salmon industry of Alaska presents each year certain note-

worthy features which serve to distinguish one season from another

and which give rise to valuable comparisons in the development of

the fisheries of the Territory. Viewed thus it may be recorded that

the total production of the salmon fisheries in Alaska in 1916 exceeded

in quantity and value that of any other year. An important factor

in this development was the increase in the number of canneries oper-

ated, the total number being 100, as compared with 85 in 1915.

In the southeastern district the output of the canneries shows that

the pack of cohos was more than double that in 1915 and the largest
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ever made; it shows the largest pack of chums in the history of the

industry; the largest pack of humpbacks and kings save the season

of 1915; and that the pack of reds was exceeded only by that of

1914. The mild-cure and frozen-salmon industries, which have their

chief centers in southeastern Alaska, showed good gains over 1915.

The fresh-salmon industry declined somewhat because of greater

demands for canning purposes.

The events of largest moment in central Alaska were the tremen-

dous nm of humpbacks generally throughout the district and the

particularly heavy rmi of red salmon at Karluk and the south end

of Kodiak Island. The result was the largest pack of salmon ever

made in central Alaska, the increase in this district over the previous

high record of 1914 being more than 400,000 cases, made up chiefly

of humpbacks, although there was a larger pack of all species except

kings.

The western district of Alaska is the chief producer of red salmon.

The season of 1916 shows a noteworthy increase over that of 1915.

Beginning with 1912 the run of red salmon in western Alaska has been

remarkably constant, and notwithstanding the lighter run of 1915

the average catch for the five seasons is 19,860,000. The approxi-

mate catch in 1916 was 19,600,000, which compares very favorably

with the catch of 1913 and 1914, when approximately 21,500,000 were

taken each season. The catch in 1916 was larger than in 1915 by
about 3,000,000 red salmon. The sahnon-pickling industry, which

is confined chiefly to the western district, shows a substantial increase

in the product as compared with 1915.

SALMON CATCH AND FORMS OF GEAR.

The principal kinds of fishing apparatus used in the sahnon industry

of Alaska are seines, giU nets, and pound nets. Purse and haul seines

munbering 434 and aggregating 75,080 fathoms of webbing were

operated in 1916. This is a gain of 72 over 1915, when 362 were

used. Southeast Alaska is credited with an increase of 20, central

Alaska with 17, and western Alaska with 35.

The total number of gill nets operated in the salmon industry was

3,051, of an aggregate length of 412,595 fathoms. Western Alaska

leads with 1,986 giU nets, southeast Alaska is second with 560, while

central Alaska takes last place with 505.

There were 306 driven and 67 floating pound nets, or a total of

373 pound nets operated in the salmon industry of Alaska in 1916,

an increase of 89 over 1915. Of the aggregate number used, 188

driven and 67 floating pound nets, or a total of 255, were located in

southeast Alaska, 94 driven pound nets were operated in central

Alaska, and 24 driven pound nets in western Alaska. In 1916 the

gains by districts were: Southeast Alaska, 51 driven and 19 floating
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pound nets, a total of 70; central Alaska, 10 driven pound nets; and

western Alaska, 9 driven pound nets.

Of the total of 373 pound nets used in Alaska in 1916, 38 were

operated by independents, who sold their catch to various canneries.

Of these 38 independent pound nets, 17 were in southeast Alaska and

21 m central Alaska.

Seines caught 36 per cent of the total number of salmon taken from

Alaskan waters in 1916, pound nets 33 per cent, and gill nets 30 per

cent, while the remaining 1 per cent was taken by hues and dip nets.

In 1915 the catch by the respective forms of gear was: Pound nets

42 per cent, seines 29 per cent, giU nets 27 per cent, and 1 per cent by
other apphances. Further comparison shows that m 1916 the catch

by pound nets declined 9 per cent and that it increased 7 per cent by
seines and 3 per cent by gill nets. The proportionate catches by
districts is shown in the following table, according to the principal

kinds of apparatus used:

Percentage of Salmon Caught in Each District by Principal Forms of Gear.

Apparatus.

Southeast Alaska. Central Alaska. Western Alaska.

1915 1916 1915 1916 1915 1916

Per cent. Per cent. Percent. Per cent. Per cent. Per cent.

Seines 39 43 32 58 6 7
Pound nets 57 52 52 35 7 7
Gill nets 3 3 15 6 86 85

The total catch of sahnon in Alaska in 1916 was 72,055, 971, as com-

pared with 63,537,244 in 1915, an increase of 8,518,727. Southeast

Alaska shows a dechne of 6,400,967 salmon, but this falling off is more
than balanced by the gain of 10,181,902 in central and 4,737,792 in

western Alaska. Considermg the Territory as a whole in 1916, the

catch of cohos exceeded that of the preceding season by 1,121,747;

chums by 2,561,206; humpbacks by 911,569; kings by 69,773; and

reds by 3,854,432.

So much has been said about the remarkable efficiency of pound nets

as compared with seines that figures upon the basis of official returns

for the season of 1916 may prove of interest. Considering Alaska as

a whole, 434 purse and haul seines were operated, which caught

25,725,808 salmon, an average of 59,276 per seine. In the same
season 373 pound nets were operated, which caught 23,982,614

sahnon, an average of 64,296 per pound net. It will thus be seen

that the difference in the average catch of the two forms of apparatus

is only 5,020 salmon. This disproves the oft-repeated statement of

certain persons, chiefly those engaged in the purse-seine fishery, that

the pomid net catches such enormous quantities of salmon that it

is the form of fishing apparatus upon which full responsibility must
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rest if there is any overfishing or depletion of the waters. As indi-

cated in the foregoing, nearly 2,000,000 more salmon were caught

by seines than by pound nets in Alaska waters in 1916.

Salmon Taken in 1916, by Species and Apparatus, for Each Geographic
Section of Alaska.

Apparatus and species.
Southeast
Alaska.

Central
Alaska.

Western
Alaska. Total.

Seines:
Coho, or silver

Number.
351,756

2, 940,657
9, 430, 269

7, 184
787,480

Number.
91,461

291,975
6,675,794

1,0.52

3,4.54,378

Number.
1,174

66, 405
180,609
25,412

1,420, 202

Number.
444,391

3, 299,037
16, 286, 672

33, 648
5,662,060

Chuni, or keta
Humpback, or pink

Red7or sockeye •.

Total 13,517,346 10,514,660 1,693,802 2.5,725,808

Gill nets:
Coho, or silver 228,093

173,859
99,640
34,421
501,712

184,390
4,336
69,212
37,874

936,446

286,800
1, 279, 600

153, 089
103,833

17,527, 212

699,283
1,4.57,795

321,941
176, 128

18,965,370

Chum, or keta
Humpback, or pink

Red7 or sockeye

Total 1,037, 725 1,232,2.58 19, 350,534 21,620,517

Pound nets:
Coho, or silver 811,069

1,783,113
12,400,932

21,299
1,111,351

262,947
503,761

2,264,386
42,967

3, 225,446

22,630
335,942
534, 032
22, 199

640,540

1,096,646
2,622, 816

15, 199,350
86, 465

4,977,337

Chum, or keta
Humpback, or pink
King, or spring
Red, or sockeye

Total 16,127,764 6, 299,507 1,555,343 23,982,614

Lines:
Coho, or silver - 202,097

1,066
379, 154

202,097
1,066

379, 154

Chum, or keta
• King, or spring

Total ' 582,317 582,317

Dip nets:
Coho, or silver 10,914

5,325
128,476

10,914
5,325

128,476
King, or spring
Red, or sockeye

Total 144, 715 144, 715

Total:
Coho, or silver / 1,593,015

4, 898, 695
21,930,841

442,058
2,400,543

549,712
800,072

9,009, 392
87, 218

7,744,746

310,604
1,681,947
867,730
151,444

19,587,954

2,453,331
7,380, 714

31,807,963
680, 720

29,733,243

Chum, or keta
Humpback, or pink
King, or spring
Red, or sockeye

Grand total

|

31,265, 152 18, 191, 140 22,599,679 72,055,971

SALMON CANNING.

NEW CANNERIES.

Fifteen new canneries were operated in Alaska in 1916—eight in

southeast, three in central, and four in western Alaska. They were
as follows: Southeast Alaska—^Auk Bay Salmon Canning Co., Auk
Bay; Beegle Packing Co., Northland Packing Co., and J. L. Smiley

& Co., Ketchikan; Sanitary Packing Co., George Arm; Seattle Pack-

ing Co., floating plant at Idaho Inlet; Tenakee Fisheries Co., Tenakee;

and Union Bay Fisheries Co., Union Bay. Central Alaska—Clark-

Graham Co., on Eyak River, near Cordova; Hoonah Packing Co.,

on Bering River, near Katalla; and the Carlisle Packing Co., Cordova.
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Western Alaska—Bering Sea Packing Co., Herendeen Bay; Pacific

American Fisheries, Unalaska Island; Red Salmon Canning Co.,

Xaknek; and the Alaska Fishermen’s Packing Co., on Kvichak Bay,

the plant of the latter having been rebuilt to replace the one destroyed

by fire before the beginning of operations in 1915.

The cannery at Gambier Bay, acquired in 1915 by the Hoonah
Packing Co., but closed in 1914 and 1915, was operated in 1916.

This apparent gain of one more cannery for 1916 was offset by the

loss of the cannery of the Northwestern Fisheries Co., at Kenai,

which was destroyed by fire before operations began, thus making a

net increase of 15 canneries over. 1915. As the cannery of the Met-

lakatla Lidustrial Co. was not operated in 1915 and was burned

before canning began in 1916, it is not counted in the foregomg

categories, thus the net increase is not affected by its omission.

The G. W. Hume Co. made a small pack of salmon before its plant

was destroyed by fire, and therefore it is counted as having operated

in 1916. At Metlakatla, Edward Vemey & Son packed by hand about

200 cases of salmon. This plant is not included in the list of canneries.

CHANGES IN CANNERIES.

The Seldovia Salmon Co. discontinued business by the sale of its

cannery at bankruptcy proceedings held in Seattle in March, 1916.

The Columbia Salmon Co. was incorporated to take over and operate

the cannery in 1916. The four canneries of the North Alaska Salmon

Co. in western Alaska were acquired by Libby, McNeill & Libby.

No change occurred in respect to the cannery of the St. Efias Packing

Co., at Dry Bay, which, as for several seasons past, was not operated

in 1916.
CANNERIES OPERATED IN 1916.

During the year 1916 there were 54 canneries in operation in south-

east Alaska, 19 in central Alaska, and 27 in western Alaska—a total

of 100 canneries for the Territory.

Companies Canning Salmon in Alaska, Number and Location of Canneries
Operated, and Number of Pound Nets Owned by Each.

Names. Can-
neries.

Location.
Pound
nets.

Southeast Alaska:
Alaska Fish Co 1 Waterfall 1

Chilkoot 08
Alaska Pacific Fisheries 3 Chorniy

!

l>8

Alaska Packers Association 2 i

Yes Bay
/Loring

\Wrangell ,

do

eS
d9
'6
5Alaska Sanitary Packing Co ll

Anacortes Fisheries Co

Astoria & Puget Sound Canning Co
Auk Bay Salmon Canning Co
Barnes, 'F. C., Co

1 „ i/Kasaan
^ \5hakan
1 Excursion Inlet
1 I Auk Bay
1 I

Lake Bay

6
4
3
1

o 2 floating. e All floating. e5 floating.
b 4 floating. d 0 floating. f 1 floating.
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Companies Canning Salmon in Alaska, Number and Location op Canneries
Operated, and Number of Pound Nets Owned by Each

—

Continued.

Name. Can-
neries.

Location.
Pound
nets.

Southeast Alaska—Continued.
Beegle Packing Co
Deep Sea Salmon Co
Doyhof Fish Products Co
Fidalgo Island Packing Co
George Inlet Packing Co
Harris, P. E., & Co
Hidden Inlet Canning Co

Hoonah Packing Co

Hume, G. W., Co
Karheen Paclong Co

Lindenberger Packing Co

Myers, Geo. T., & Co
Northland Packing Co
North Pacific Trading & Packing Co.

Northwestern Fisheries Co.

Pacific American Fisheries
Petersburg Packing Co
Pillar Bay Packing Co
Point Warde Packing Co
Pure Food Fish Co
Sanborn-Cram Co
Sanborn-Cutting Co
Sanitary Packing Co
Seattle Packing Co
Smiley, J. L., & Co
Starr-Collinson Packing Co
Straits Packing Co
Sunny Point Packing Co
Swift-Arthur-Crosby Co
Taku Canning & Cold Storage Co.
Tee Harbor Packing Co
Tenakee Fisheries Co
Thlinket Packing Co
Union Bay Fisheries Co
Ward’s Cove Packing Co
Wiese Packing Co
Yakutat & Southern Railway Co

1

1

1

1

-1
1

2

1

1

2

1

1

1

4

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Ketchikan
Ford Arm
Scow Bay
Ketchikan
George Inlet
Hawk Inlet
Hidden Inlet..

.

fGambier Bay.

.

\Hoonah
Nakat Harbor..
Karheen

/Craig
\Roe Point
Chatham
Ketchikan
Klawak

I

Dundas
Hunter Bay
Quadra
Santa Ana
Excursion Inlet
Petersburg
Pillar Bay
Point Warde..

.

Ketchikan
Burnett Inlet .

.

Kake
George Arm
Idaho Inlet
Ketchikan
Moira Sound . .

.

Skowl Arm
Sunny Point. .

.

Heceta Island.

.

Taku Harbor...
Tee Harbor
Tenakee
Funter Bay
Union Bay
Ward Cove
Rose Inleff

Yakutat

2
«8

7

3
10

2
bl7
c2
2
1

b6
6
2

5
a2
3

al
17

3

3
a3
c3
a 5
a5

3
a3

1

i>ll

2

Central Alaska:

Alaska Packers Association

Canoe Pass Packing Co
Carlisle Packing Co
Clark-Graham Co
Columbia Salmon Co
Columbia River Packers’ Association.
Copper River Packing Co
Deep Sea Salmon Co
Fidalgo Island Packing Co
Hoonah Packing Co
Kadiak Fisheries Co
Libby, McNeill & Libby

Northwestern Fisheries Co

Pacific American Fisheries
Western Alaska:

Alaska Fishermen’s Packing Co

Alaska Packers Association.

Alaska-Portland Packers’ Association
Alaska Salmon Co
Bering Sea Packing Co

4

1

1

1

1

1

1

1

1

1

1

1

3

1

Alitak
Chi^k
Kasilof
Larsen Bay

.

.

Cordova
do

Eyak River..
Seldovia
Chignik
Abercrombie.
Knik Arm . .

.

Port Graham.
Bering River.
Kodiak
Kenai
Chignik

2

3
16

2

7
3

5

5

1

17

3

Orca
Uyak
King Cove

d4
4

„ /Koggiung
|\Nushagak

I

Kvichak River (2)

Naknek River (3)

Nushagak Bay (2) 5
Ugaguk River

1 Nushagak Bay 3

1 Wood River
1 Herendeen Bay 4

o All floating.
b 2 floating,
c 1 floating.
The 4-pbund nets credited to the Uyak cannery of the Northwestern Fisheries Co. were a part of

the equipment of the company’s cannery at Kenai which was destroyed by fire before canning operations
began. Some of the fish were transferred to Uyak.

^to
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Companies Canning Salmon in Alaska, Number and Location op Canneries
Operated, and Number of Pound Nets Owned by Each

—

Continued.

Names. Can-

1

neries.
Location.

Pound
nets.

Western Alaska—Continued.
Bristol Bay Packing Co 1 Kvichak Bay
Columbia River Packers’ Association 1 Nushagak Bay
Midnight Sun Packing Co 1 Kotzebue Sound 3
Naknek Packing Co 1 Naknek River
Nelson Lagoon Packing Co 1 Nelson Lagoon 6

North Alaska Salmon Co 4

[Kvichak River (2)
{Nushagak Bay

Northwestern Fisheries Co 1 Nushagak

Pacific American Fisheries 2
JMakushin Bay
\Port Moller 3

Red Salmon Canning Co 2
/Naknek
lUgashik Riyer

statistics.

The number of canneries in operation in Alaska in 1916 was 100

as compared with 85 in 1915. The total investment was $34,100,853,

an increase of $2,818,528 over 1915. The increase in investment in

southeast Alaska was $962,118; in central Alaska, $551,650; and in

western Alaska, $1,304,760.

In 1916 the canning industry gave employment to 19,240 persons,

an increase of 1,499 over 1915, when 17,741 were employed. The
following increases are noted: Whites, 1,140; Chinese, 181; Japanese,

225; and miscellaneous, 197. The number of natives employed was
244 less than in 1915, the falling off occurring in southeast and western

Alaska; but in the central district there was a gain of about 50.

Considering Alaska as a whole, it is noteworthy that more than 4,000

natives were employed in the salmon-canning industry.

The pack of caimed salmon in 1916 was 4,900,627 cases, valued at

$23,269,429, which is an increase of 400,334 over the 4,500,293 cases

packed in 1915 and an increase of $4,616,414 over the $18,653,015

value of the 1915 pack. The pack of 1916 is the greatest both as to

quantity and value in the history of Alaska, the previous record as

to quantity being that of 1915, while the greatest value previously

recorded was that of 1914, when the pack was worth $18,920,589, or

$4,348,840 less than that of 1916. A comparison of the pack with

that of 1915 is as follows: Southeast Alaska dechned from 2,549,212

to 2,214,280, a decrease of 334,932 cases; central Alaska advanced

from 632,848 to 1,075,913 cases, an increase of 443,065; and western

Alaska also advanced from 1,318,233 to 1,610,434 cases, an increase of

292,201 cases over the pack of 1915. Continuing the comparison, it

is observed that the pack of cohos more than doubled, increasing

from 124,268 to 261,909 cases, a gain of 137,641 cases; chums in-

creased from 479,946 to 724,115 cases, a gain of 244,169 cases; and

reds increased from 1,932,312 to 2,110,937 cases, an advance of 178,625
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cases. Humpbacks fell off from 1,875,516 to 1,737,793 cases, a

decrease of 137,723 cases; and kings went down from 88,251 to 65,873

cases, a decrease of 22,378 cases in 1916.

Investment in the Salmon-Canning Industry in 1916.

Items. Southeast Alaska. Central Alaska. Western Alaska. Total.

Canneries operated
Working capital
Wages paid
Vessels:

Power vessels over 5

No. Value.
54 .153,764,083

4,505,058
2,219,105

No.
19

Value.
351,587,991

2, 083, 650
1,313,497

No. Value.
27 $3,462,688

6,284,941
2,642,596

No. Value.
100 $8, 814, 762

12, 873, 649
6, 175, 198

tons
Net toimage

Laimches under 5 tons

.

Sailing :

Net tonnage
Boats, sail and row
Lighters, scows, and
house boats

Pile drivers
Apparatus:

Haul seines
Fathoms

Purse seines
Fathoms

Gill nets
Fathoms

Pound nets, driven ....
Pound nets, floating. .

.

Dip nets

143

2, 757
67

11

9, 444
896

316
47

12

1,728
292

52, 279
320

29, 050
187
67

739,384

87, 220

183, 745

'58,'i6i'

148, 062
148, 896

1,768

26, 180

573. 343
152, 992

1
,

13,

11
,

2
,

51,

Total. 12, 730, 402

49
587
65
8

882
565

483, 777

53,438
284, 210

44,374

57

4,501
32
39

50, 589
1,245

729,920

123, 625
932, 954

298, 165

249
8,8.35

164
58

73, 915

2, 706

184 113,595
36 100,357

172 191,089
25 64, 940

672
108

53
918
12

900
473
815
94

22, 290

''4,m

'46,'495

i87,'430'

6

1,060
6

1,500
1,948

302, 260
24

4,100

14,' 726

225, 678

69,000

50 125

71

14, 706
310

56, 679

2, 741

383, 125
305
67
50

6, 326, 029

1,953,081

264, 283

1, 400, 909

"466,'^6

452, 746

314, 193

28, 158

"i40,’99i

298, 353

830, 773

152, 992
125

34, 100, 853

Persons Engaged in the Salmon-Canning Industry in 1916.

Occupations and races.
Southeast
Alaska.

Central
Alaska.

Western
Alaska.

Total.

Fishermen:
Whites 998 943 2,733 4,674
Natives 1, 232 288 158 1,678
Chinese 52 52
Japanese 46 1 47
Miscellaneous a 22 5 27

Total 2, 350 1,2.37 2,891 6,478

Shoresmen:
Whites 1,272 544 1,266 3,082
Natives

1

1,517 401 456 2,374
Chinese

!
1, 036 375 908 2,319

Japanese ' 878 438 410 1,726
Miscellaneous a 374 305 1,841 2,520

' Total 5.077 2,063 4,881 12, 021

Transporters:
Whites 309 175 219 703
Natives 13 13 3 29
Chinese
Japanese 5 2 7
Miscellaneous a 2 2

Total 329 190 222 741

Grand total:

Whites 2,579 1,662 4,218 8, 459
Natives .' 2, 762 702 617 4,081
Chinese 1,088 375 908 2,371
Japanese 929 441 410 1,780
Miscellaneous a 398 310 1,841 2,549

Total 7, 756 3, 490 7,994 19, 240

a Filipinos, Mexicans, Negroes, Porto Ricans, etc.
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Output of Canned Salmon in 1916.®

Product. Southeast Alaska. Central Alaska. IVcstem Alaska. Total.

Coho, or silver: Cases.
11,599
2, 127

165,314

Value.
$86,899
12. 673

873,407

Cases.

1,546
6,064

46.087

Value.
$12. 372
30.725
239,696

Cases. Value. Cases.
13, 145
8. 191

240, 573

Value.
$99,271
43,398

1, 256, 822
i-pound fl,at

29, 172 $143. 719

Total 179, 040 972. 979 53, 697. 282. 793 29,172 143. 719 261,909 1,399,491

Chum, or keta:
^poimd flat 1,423

505, 196
7,989

1,685,315
1,423

722,692
7,989

2,412, 61164,396 204,429 153,100 522,867

Total 506,619 1,693,304 04.396 204. 429 153,100 522,867 724,115 2. 420, 600

Humpback, or pmk:
^poima flat 39.921

4.253
1,286.650

221.442
16.999

4.613.786

1,570
10. 543

357,939

8. 774
40. 193

1,296.990

41,491
14, 796

1,681,506

230, 216
57, 192

6,042, 777

1-pound flat

1-pound tall

Total

King, or spring:
J-poiufd flat

36,917 132, 001

1, 330. 824 4, 852. 227 370,052 1 1,345,957 36.917 132.001 1, 737, 793 6.3.30, 185

937
1,038
16,256

7, 509
6,161

90, 332

295
2,766
18,952

3,086
14,232

1

102,087

1,385 7, 758 2,617
3,804

59,452

18,3.53

20, 393
314, 674

i-poimd fl.at

1-pound tall 24,244 122,255

Total 18,231 104,002 22.013
1 119,405 25,629 130.013 65.873 853, 420

Red, or sockeye:
1-pound flat

i-pound flat

1-poimd tall

33,246
21, 613

124, 707

335. 407
142, 640

737, 793

29,121
30,416
506,218

282.346
210. 103

3,029,854

19, 198
34,366

1,306.046
6,006

190, 149
22:1.666

7, 600. 262
13, 513

81,.565

86.395
1.9.36.971

6,006

807,902
576, 409

11,367,909
13,5132-pound nominal.

Total 179,566 1, 215, 840 565, 755 3,522,303 1,365,616 8.027,590 2,110,937 12. 765,733

Grand total |2, 214, 280 8,838,352 1,075,913 5,474,887 ,1,610,434 8, 956, 190 4,900,627 |23.269,429

a Cases containing ^poimd cans have been reduced one-half in number and those containing 2-poimd
cans have been increased once in nmnber. Thus, for the pmpose of afiording fair comparison, all are put
ui>on the basis of forty-eight 1-pound cans per case.

Output of Canned Salmon, 1910 to 1916.®

Product. 1910 1911 1912 1913 1914
’

1

1915 1916 Total.

Coho, or silver:

^poimd flat

1-poimd flat

1-pound tall

Total

Cases.
163

2,249
111,614

Cases.

1,574
1, 075

131,259

Cases.

2,719
17

163,462

Cases.

3,587
266

71,926

Cases.

4, 579
285

152, 199

Cases.

2,050
2,338

119,880

Cases.

13, 145

8, 191

240,573

Cases.

27, 817

14, 421
990,913

114, 026 13.3,908 166,198 i 75, 779 157,063 124,268 261,909 1, 033, 151

Chum, or keta:
^-poimd flat

1

2,795

1

985
2,619

287,314

373
5, 568

657,918

1,423 5, 576
15, 749

3,380, 159
1-poimd flat 7,245

316, 550
317

479,6291-pound talk

Total

254, 218 661,838 722, m2

254,218 323, 795 664,6.33 290,918 663,859 479,946 724, 115 3,401,484

Hmnpback, or pink:
|-poimd flat

1-pound flat

3, 188
7,900

543, 233

4,836
9,437

991,005

13,712 20,822
3,258

1,348,801

2,103
9,286

974,660

4,325

3, .508

1,867,683

41,491
14, 796

1,681,506

90,477
48, 185

S, 673, 3141-poimd talk

Total

1,266, 426

554,321 1,005,278 1,280,138 1,372,881 986, 049 1, 875, 516 1,737,793 8,811,976

King, or spring:
|-pound flat

1-pound flat

54 67 5, 151 1,585 3, 143

4,804
40,092

2,404
3, 755

82,092

2,617
3,804
59,452

15,021
12,363

338, 2051-pound tall

Total

40, 167 45, 451 38, 166 32,785

40,221 45,518 43,317 34,370 48,039 88, 251 65,873 365, 589

Red, or sockeye:
^poimd flat

1-poimd flat

1-pound talk
1^-poimd nom-

inals

22,320
.39,941

1,388,006

13,601
4,967

1,296,750

28,024
16,242

1,856,089

29,041
11,735

1,924, 461

53,825
64, 671

2, 083, 147

52,033
112,847

1,765, 139

2,293

81,565
86,395

1,936,971

280,409
336,798

12,250, 563

2,293
6,0062-pound nominals

Total

6,006

1,450,267 1,315,318 1,900,355 1,965,237 2,201,643 1,932,312 2,110,937 12,876,069

Grand total 2,413,053 2, 823, 817 4,054,641 3, 739, 185 4, 056, 653 4, .500, 293 4,900, 627 26,488,269

a The number of cases showm has been put upon the common basis of forty-eight 1-poimd cans to the case.



FISHERY INDUSTRIES. 17

Average Annual Price per Case oe Forty-eight 1-Pounu Cans of Salmon,
1906 TO 1916.

Product. 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915

Coho, or silver $3.63 $3.91 $3. 98 $4.07 $4.89 $5. 67 $4. 44 $3. 45 $4. 39 $4. 31

Chum, or keta 2. 87 2. 97 2. 53 2.28 3. 04 3. 72
3. 94

2. 37 2.21 3.37 2. .59

TTiimphack, or pink 3. 00 3. 16 2. 69 2. 40 3. 15

5.34
2. 55
5. 37

2. 58
4.04

3. 50 2. 78
King, or spring 3. 78 4. 18 4.20 4. 32 6. 48 5. 01 4. f)3

lied, or sockeye 3. 77 4.59 4. 52 4. 53 5. 30 6. 33 5. 45 4. 54 5. 58 5.82

FISHING SEASON.

It is regarded as a matter of interest to record the beginning and

end of the fishing season in the canning industry for salmon in certain

of the more important waters of the various regions of Alaska in the

year 1916 . The dates given in the table were taken from the statis-

tical reports made by the canning companies, the earliest one re-

ported by any company doing much fishing being accepted as an

opening date, while the closing date was determined by taking the

day nearest to which major operatioi s ceased. The following table

conveys this information

:



Fishing

Season

in

the

Canning

Industry

for

Salmon

Caught

in

Certain

Important

Waters

in

Alaska

in

1916.

48 ALASKA FISHEKIES AND FUR INDUSTRIES IN 1916.
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LOSSES AND DISASTERS IN THE SALMON-CANNING INDUSTRY.

Three disastrous fii'es occurred during the year, each of which

destroyed a cannery and considerable other property. The first of

these happened on May 17, when the cannery of the Metlakatla

Industrial Co. on Annette Island was burned. This plant was
o%\Tied by the natives of Metlakatla, who had leased it to P. E. Harris

& Co., of Seattle. New machinery was to be installed^ by the com-

pany to bring the plant dovui to date, but fortunately none of it

had been received at the caimeiy before the fire. A considerable

quantity of gear was lost, however.

On May 22 the cannery of the Northwestern Fisheries Co. at Kenai
was biu’ned. Ffie broke out about midnight in the can loft, and

before it could be gotten under control the cannery- and adjoining

warehouses in which were stored cans for the season’s pack and all

new webbing for traps had burned. The superintendent’s residence,

several other small buildings, and most of the floating equipment were

undamaged. The losses were approximately $190,000. As it was
impossible to rebuild the cannery in time to operate during the season

of 1916, all oriental laborers returned to Seattle. Most of the regular

outside men remained at Kenai during the summer, clearing away the

debris and laying the foundation for new buildmgs which will be

erected early next season.

The last large fire of the season occurred on June 26 and destroyed

the cannery of the G. W. Hume Co. at Nakat Harbor.
^
The plant was

valued at about $30,000 and the material and supphes for the opera-

tions of the season were worth $50,000, making a total loss of about

$80,000.

The wharf of the North Pacific Trading & Packing Co. at Klawak
was damaged by ice to the extent of $2,500.

The loss of fishmg gear for the several districts was approximately

$27,400. The Alaska Sanitary Packing Co. and the Canoe Pass

Packing Co. lost one trap each. The Tee Harbor Packing Co. re-

ported the loss of four traps, valued at $12,000.

The Hoonah Packing Co. lost a launch m southeast Alaska, valued

at $1,200, and the Deep Sea Salmon Co. lost one on Cook Inlet having

a book value of $2,500. Other losses of small boats and scows

aggregated $3,250.

Three fishermen and one transporter were accidently killed while

engaged in salmon fishing in southeast Alaska. One shoresman was
drowned in central Alaska, and five fishermen, two shoresmen, and

one transporter were drowned in western Alaska, while two shoresmen

met accidental death otherwise in the same district.

The Alaska Fishermen’s Packing Co. reported the loss at its Nusha-

gak cannery of 2,060 cases of red sahnon, valued at $7,828.
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The steamer Pavlof, belonging to the Pacific American Fisheries,

struck an uncharted rock off the south end of Kodiak Island on Feb-

ruary 17 and lost her propeller. A wireless call for assistance was

sent to Kodiak, and in response thereto the power schooner Hunter

sailed immediately to the relief of the distressed vessel. Before the

schooner reached the steamer a hard wind from the north drove her

ashore on Tagidak Island, where she became a total loss. The Pavlof

was engaged in transporting material to Herendeen Bay, western

Alaska, where a new cannery was to be built.

MILD CURING OF SALMON.

The continuance of the war through 1916 made it impossible to

ship mild-cured salmon to Germany, which in normal times has been

the chief market for this product. This state of affairs caused a

pronounced conservatism upon the part of producers, as they

were at a loss to know to just what extent conditions warranted a

pack over and above the requirements of the domestic market. It is

noteworthy, however, that more recent reports show a growing de-

mand for mild-cured salmon in those European countries of which

the markets are not closed on account of the war and that there is

also a stronger call for this product in the United States. The re-

sult has been reassuring, and conditions now indicate that the mild-

cure industry will soon resume its normal proportions.

The mild-cure industry of Alaska in 1916 was centered almost

wholly in the southeastern district. No salmon were mild cured in

the central district, while in the western district only 12 tierces were

packed. The principal operators were the Columbia & Northern

Fishing & Packing Co. and the Dajmeny Fish Co., at Wrangell; Fer-

guson & Reichwein, at Craig; Hunter & Dickinson, at Washington

Bay; Pacific Mild-Cure Co., at Hoonah, Port Conclusion, Taku River,

Tyee, and Waterfall; Vendsyssel Packing Co., at Tyee and Klawak;

and the Northland Trading & Packing Co., at Saginaw Bay and Port

Alexander.

The firm of Engelbr. Wiese (Inc.), which for a number of years had
taken a leading position in the mild-cure industry of Alaska, was dis-

solved in the spring of 1916, and its business was transferred to the

Pacific Mild-Cure Co.

The most important salmon-trolling grounds in the mild-cure

industry have been in the waters near Port Conclusion, in the

vicinity of Noyes Island and about Forrester Island. The last-

named island is a Federal bird reserve under the jurisdiction of the

Department of Agriculture. Game Warden Willett of the Bureau
of Biological Survey of that Department had charge of affairs on the

island. It was reported that at no time were there more than 200

fishermen camped on the island. During the early part of the sum-
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mer the whites and natives were quite evenly chvided, but by the

1st of July most of the natives had left to work in the canneries,

leaving only about 75 whites on the island. The fishing season

was poor, only part of the rowboat troUers making a little more than

expenses and the power-boat trollers not doing much better. At
one time in the season nearly 100 power boats were anchored off

the island. A number of the fishennen filed a complamt with the

Biological Survey that some of the birds, notably the puffin s, inter-

fered veiy seriously with fishing operations by frequently taking the

bait from the hooks.

Tliere was a decrease of one in the number of fixed plants operated,

but the investment increased from $487,359 in 1915 to $519,580 in

1916. The number of persons employed in 1916 was 1,793, an

mcrease of 68 over 1915. A pack of 4,745 tierces of king salmon,

49 tierces of cohos, and 104 tierces of chums, a total of 4,898 tierces,

was made in 1916, as compared with 2,713 tierces of kings and 68

tierces of cohos, a total of 2,781 tierces, m 1915, or a net increase

of 2,117 tierces. The value of the pack in 1916 was $397,628, as

against $191,523 m 1915, the increase in value being $206,105. The
pack of 1915 was unusually small.

Investment in the Salmon Mild-Curing Industry in 1916.

Items.
Southeast

|

Alaska.
Items.

Southeast
Alaska.

Fixed plants
Operating capital

!
No.

12
Value.

I

S75,805 '

142,924

54,975 1

Gear:
Seines, purse

No.

1

80
220

23,000
3,174

Value.

$.80

24,000
Vessels:

Power vessels over 5 tons
Net tonnage

15

237
390

1,011
1

14

2
1

Fathoms
Gill nets

Fathoms
Launches under 5 tons

fiTwi row
173,600 1

27,915
;

1,233

1,100
1,000

Troll hues

Total

16, 948

Sailing 519,580
Net tonnage

Lighters and scows
House boats

Persons Engaged in the Salmon Mild-Curing Industry in 1916.

Occupations and races.
Southeast
Alaska.

Occupations and races.
Southeast
Alaska.

Fishermen:
Whites 1, 128

. Shoresmen:
i Whites 95

Natives 512 Natives 4
i

Total . . . . 1,640 Total 99

Transporters: Whites 54

Grand total . 1, 793
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Products of the Salmon Mild-Curing Industry in 191(5

.

Species. Tierces. Pounds. Value.

Southeast Alaska:
King salmon 4,733

49
104

3, 786, 400
41. 200
83.200

$388, 248
2, 420
5,880

Coho salmon
Chum salmon

Total 4,886
12

3, 910, 800

9,600
396, 548

1,080Western Alaska: King salmon

Grand total 4,898 3, 920, 400 397, 628

SALMON PICKLING.

The salmon-pickling industry in Alaska in 1916, when compared
with similar operations in 1915, shows only slight increase in invest-

ment and number of salteries operated. The central district leads

with 11, a gain of 3 over 1915; the western district has 7, a decline of

2 from 1915; and the southeastern district has 2, which are new this

year. The total number in operation in 1916 was 20, as compared
with 17 in 1915. The investment in 1916 was $340,887, which is an

increase of $4,275 over 1915. The number of persons engaged

declined from 329 in 1915 to 277 in 1916.

Practically two-thirds of this product is red salmon and comes from

western Alaska. A considerable part of this business is conducted in

an incidental way by the companies engaged in canning salmon.

The entire production of pickled salmon in Alaska in 1916 was 17,734

barrels, valued at $212,667, an increase of 4,441 barrels in quantity

and $64,027 in value over the pack of 1915. The average value per

barrel indicated by these figures was approximately $12 for 1916 and

about $11.18 for 1915.

Investment in the Salmon-Pickling Industry in 1916.

Items.
Southeast
Alaska.

Central Alaska. Western Alaska. Total.

Salteries
Opprating ea.pital

No.
2

Value.

$16,325
31,880

20,000

No.
11

Value.

$19, 900

39,400

13,000

No.
7

Value.
.$44, 637

51.000

26.000

No.
20

Value.

$80, 862
122, 280

59,000
Vessels:

Power vessels over 5 tons

.

Net tonnage
1

112
1

5
73

4
1

20
35
2

9
880

1

80
32

1,940
8

5

140
3
4

1,427
51

6

31

1,550

9
325
8
5

1,447
103
10

41

2,580
4

530
90

6, 470
44

Launches under 5 tons . .

.

Sailing
1,6.50 2,500

800
5,800

37,500
9,950

38,300
Net tonnage

Boats, .sail and row
Lighters and scows

Gear:
Haul seines

Fathoms . . .

17
2

1

150
3

450
20

875
36
1

905
1,350

100

1,6:35

300

1,160

7, 785

4, 400

1,250

10,325
6, 050

2, 510

Purse seines
Fathoms

2,000 100 2,100

Gill nets
Fathoms

725 2,040 38
3, 655

3,500 6, 265

Lines 605

2, .500

140 745
2,500Pound nets, driven

Total 78, 040 80,975 181, 872 340, 887
1
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Persons Engaged in the Salmon-Pickling Industry in 1916.

Occupations and races.
Southeast
Alaska.

Central
Alaska.

Western
Alaska. Total.

Fishermen;
Whites 15 14

34
74
19

103
53Natives

Total 15 48 93 156

Shoresmen:
Whites 6 3

3
77
6

86
9Natives

Total 6 6 83 95

Transporters:
Whites 12 4

5
16
10Natives 5

Total 12 9 5 26

Grand total 33 63 181 277

Barrels « of Salmon Pickled in 1916, by Species.

Product. Southeast Alaska. Central Alaska.

Coho, or silver

Coho bellies

Chum, or keta
Chum bellies

Humpback, or pink.

.

Humpback bellies. .

.

King, or spring
King bellies

Red, or sockeye
Red bellies

No.
1,832

126
286

354

65

Value.

S19,15<7

1,004
2,405

4,777

642

No.
242
27
7

159
172
61

36
2

1,914
100

Value.

$3, 107
500
56

2,552
840
882
436
23

27,955
2,000

Total 2, 653 27,985 2, 720 38,351

Western Alaska.

No.
2

Value.

S23

488 4,001

45 379

246 2,743

11,580 139, 185

1

12,361 146,331

Total.

No. Value.

2,076 $22,2S7
27 500

495 4,057
285 3,556
503 3,624
61 882

636 7,956
2 23

13,549 167, 782
100 2,n^-o

17, 734 212,667

a Barrels holding 200 poimds of fish.

SALMON FREEZING.

In 1916 seven companies engaged in the freezing of salmon in

Alaska, though largely incidental to other business. They were the

Columbia & Northern Fishing & Packing Co., at Wrangell; Booth
Fisheries Co., at Sitka; Juneau Cold Storage Co., at Juneau; Taku
Canning & Cold Storage Co., at Taku Inlet; New England Fish

Co. and Washington Fish & Oyster Co., at Ketchikan; and the

Glacier Fish Co., wdiich operated a cold-storage plant on the barge

Glory of the Seas, at Scow Bay.

Tlie total quantity of salmon frozen was 863,406 pounds, valued

at $34,408, thus showing an increase over 1915 of 142,615 pounds in

quantity and $7,132 in value.

Salmon Frozen in Alaska in 1916.

Species. Pounds. Value.

Coho salmon 266,696
246,677
15,029

323,718
11,286

$10,783
5,156
298

17, 788
383

Chum salmon
Humpback salmon
King salmon
Red salmon

Total 863,406 34,408
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FRESH-SALMON TRADE.

The trade in fresh salmon declined somewhat from that reported

in 1915. This was probably due to the greater demand for all species

of salmon at the canneries. Customs records at Juneau show that

1,480,515 pounds of fresh salmon, valued at $118,316, were shipped

from Alaska in 1916, as compared with 2,216,603 pounds, valued at

$172,268, in 1915. These fish were boxed in crushed ice and trans-

ported by the regular steamship lines. The companies handling

the greater part of the fresh salmon in Alaska were the Columbia &
Northern Fishing & Packing Co. and the Dalmeny Fish Co., at

Wrangell, and the Washington Fish & Oyster Co., at Ketchikan.'

The local fresh-fish trade is also of importance. Although detailed

figures for this business have not been compiled, close estimates

place the quantity at 700,000 pounds, valued at $56,000. Of this,

approximately one-half is halibut, one-third salmon, and the re-

mainder miscellaneous species, including black cod, herring, eulachon,

and bass.

DRYING AND SMOKING OF SALMON.

The drying and smoking of salmon is an industry that attracts hut

few operators, most of whom engage in it as a side issue. The con-

stant demand for dried salmon as food for dogs and foxes would seem

to assure good prices for the product and tend to establish the busi-

ness on a firmer basis. There have been some discouragements,

however, because of extended periods of dampness and rain, involving

the risk of losing the fish before curing is complete. The capital in-

vested in the business is small, and several of the estabhshments

are of temporary construction, often used only one season. The plant

having greatest permanency is the one at Seldovia, owned by Nor-

dyke & Markle, and valued at $1,000. Arthur McConahay’s plant

at Three Mile Creek, on the western shore of Cook Inlet, probably rep-

resents an equal investment. Nordyke & Markle dried and smoked

8,070 pounds of humpback salmon, valued at $625, and 4,430 pounds

of chum salmon, valued at $343. Linder & Olsen, at Dogfish Bay,

Cook Inlet, dried 12,000 pounds of chum salmon, valued at $600.

Johnson & Howitson, at Cold Bay, dried 9,000 pounds of humpbacks,

valued at $450, and 10,000 pounds of red-salmon backs, valued at

$500. The natives of Tatitlik cured 5,122 pounds of humpbacks,

having a value of $205. Arthur McConahay, at Three Mile Creek,

and T. D. Giezentanner, at Point Possession, on Cook Inlet, each

smoked about 3 tons of salmon, having a total value of $1,000.

During the winter of 1915-16 dried salmon sold in Anchorage,

Alaska, at 25 cents per pound, while the minimum price did not

fall below 10 cents.
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Accurate statistics of the quantity of salmon dried on the Yukon
Kiver and tributaries are not obtainable, but there is quite a catch,

chiefly by small wheels, which is prepared as dog feed and finds

ready sale at the interior towns of Alaska. The natives of the

Bristol Bay region also dry large quantities of salmon for local use.

SALMON BY-PRODUCTS. ,

One of the most meritorious lines of work carried on in connection

with the fishery industry of Alaska is the utihzation of waste material

from the canneries in the manufacture of oil and fertilizer. The Fish

Canners By-Products Co., at Ward Cove, is engaged exclusively in

this business and receives its material from a number of canneries in

the Ketchikan region. The North Pacific Trading & Packing Co.

continued the operation of its fertilizer and oil factory at Klawak,
obtaining the raw material from its salmon cannery.

The Pacific American Fisheries' installed in connection with its

cannery at Excursion Inlet a small reduction plant at which the

cannery offal was converted into meal. Of this material 214 tons

were produced and shipped to the company’s establishment at Ehza
Island near Bellingham, Wash., for further treatment. The process

employed for the extraction of oil from this material has not proved

satisfactory.

The value of fish meal for use as a stock and poultry food is pointed

out very well in Bulletin No. 378 of the Department of Agriculture, '

published August 22, 1916. This document is by F. C. Weber of the

Bureau of Chemistry of that department, its title being ^^Fish meal:

Its Use as a Stock and Poultry Food.”

The investment in the by-products industry in 1916 amounted to

$124,709, as compared with $127,879 in 1915. A total of 75 men, all

whites, were employed in 1916, 65 shoresmen and 10 transporters,

which is 10 less than in 1915. The output of the industry was less in

quantity than in 1915, but there was a gain in value of $7,670.

Output in By-Products Industry in Alaska in 1916.

Items. Quantity. Value.

Oil
Fertilizer

Edible fish meal

gallons.. 40,750
505
214

$20,150
22,425
5,350

Tnt.n1 47,925

HALIBUT FISHERY.

The halibut fishery is next in importance to the salmon fishery in

Alaskan waters. Not only is there the catch of halibut which goes

to a number of shore stations in Alaska, but there is the stiU more
extensive fishery in extraterritorial waters, the product of which is
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not handled at Alaskan ports, going instead either to British Colum-

bia or Puget Sound ports. The statistical records elsewhere in this

report show less than 12,000,000 pounds of halibut as credited to

Alaska in 1916, a decrease of nearly 4,000,000 pounds as compared

with 1915. But it is estimated that about 50 per cent of the entire

Pacific coast catch in 1916, or upwards of 25,000,000 pounds, repre-

sents the combined catch of halibut from both extraterritorial and

intraterritorial waters of Alaska. It is difficult to get precise sta-

tistics of the exact localities where catches are made, because occa-

sionally the fishermen fear such information may invite undue com-
petition. The fishery is prosecuted throughout the year, but it is

more particularly through the summer and faU and especially in the

winter that the Alaskan banks are most frequented by the fishermen.

In the spring there is more activity on the banks off the coast of

Washington, Oregon, and British Columbia.

Notwithstanding the lessened catch credited to Alaska in 1916, the

inshore hahbut fishery of southeastern Alaska was in a flourishing

condition during a part of the season, especially in the vicinity of

Petersburg, where a fleet of small vessels made headquarters, their

catch being delivered chiefly to the floating cold-storage plant oper-

ated by the Glacier Fish Co. on the Glory ofthe Seas. This vessel was
anchored for some time near that port and subsequently towed to

Puget Sound. Also there was considerable shipping of boxed hahbut

from Petersburg to Puget Sound. Other important activities in the

halibut fishery were prosecuted by the New England Fish Co. and

the Ketchikan Cold Storage Co., at Ketchikan; the Booth Fisheries

Co., at Sitka; the Juneau Cold Storage Co., at Juneau; and the Taku
Canning & Cold Storage Co., at Taku Harbor; all of which companies

operated cold-storage plants. The largest of these is that of the New
England Fish Co. at Ketchikan, with a storage capacity of about

4,000,000 pounds of frozen halibut. Buyers representing Puget

Sound firms were located at Ketchikan, Wrangell, Petersburg, and

Juneau. It is reported that plans are taking definite form for the

estabhshment of a large cold-storage plant at Seward for the handling

of halibut. This seems a wise move, as each year the fishing vessels

are going farther afield to make their catches, a noteworthy part of

their operations in Alaskan waters now being conducted on Portlock

Bank, less than 200 miles from Seward; thus if cold-storage facili-

ties are provided at Seward or other towns near the principal fishing

grounds much running time can be saved by the fishing vessels.

Certain losses were reported in the halibut fishery in 1916. On
October 6 the halibut steamer Independent (151 tons net), owned and

operated by the National Independent Fisheries Co., of Seattle, while

fishing for halibut struck a rock off Middleton Island in central Alaska

and foundered. The vessel was valued at $50,000. The halibut



58 ALASKA FISHERIES AND PUR INDUSTRIES IN 1916.

steamer Roman was wrecked on Key Keef in southeastern Alaska on
November 18. This vessel was the property of the Columbia Cold
Storage Co., of Steveston, British Columbia, and was valued at about

$80,000. In addition the cargo and fishing gear was worth approxi-

mately $10,000. It is reported that the halibut schooner San Jose

(14 tons net) was wrecked in Puffin Bay on the south end of Baranof
Island on August 22. No loss of fife was reported in any of these

disasters.

Investigations were made in 1916 by Dr. Clarence W. Hahn at'the

bureau’s laboratory at Woods Hole, Mass., with a view to determining

the cause of the peculiar mushy condition of the flesh observed not

infrequently in halibut on the Pacific coast. At times, notably in the

early summer, this condition becomes so troublesome that the fisher-

men are forced to seek other grounds. Prehminary findings indicate

that the trouble is due to a protozoan parasite which increases its

numbers with great rapidity and causes a degeneration of the tissues.

It is contemplated that further investigations wiU be made to de-

termine, if possible, the cause of this disorder and to devise possible

methods of control or remedies.

The season of 1916 has been remarkable on account of the very high

price received by the fishermen for halibut. At Seattle in December

the maximurh price reached 16 cents a pound. The lowest price in

the year was 51 cents, while the average was nearly 10 cents a pound.

In 1915 the average was about 5f cents, the ranges being from a

maximum of 12J cents to a minimum of 2J cents.

Certain unusual developments occurred in the hahbut fishery of the

Pacific coast in 1916. First may be mentioned the strike of the

halibut fishermen, which began March 1 and was not settled until

July 19. This strike grew out of a disagreement between the fisher-

men and the independent vessel owners. It did not affect the com-

pany vessels. As a result of the strike the production of halibut on

the Pacific coast was curtailed considerably, the aggregate being onlj^

approximately 54,000,000 pounds as against about 66,000,000 pounds

in 1915. The effects of the strike were felt to some extent in Alaskan

waters. The reduction in the catch on account of the strike was

offset to a certain degree by the entrance of a number of purse seine

boats into the halibut fishery. The fact that the season in 1916 was I

poor for salmon on Puget Sound, coupled with the high prices pre-
|

vailing for hahbut, accounts for the entry of the salmon fishermen

into the hahbut industry.

The halibut fishery not only of Alaska, but of the entire Pacific

coast, was in a very disturbed and unsettled condition throughout

1916 because of the alleged efforts of the Canadian Government to

divert the trade through Prince Rupert, the terminus of the Grand

Trunk Pacific Railway, which is approximately 90 miles southeast of
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Ketchikan. Much apprehension has been felt by residents of Alaska

and by the fresh fish interests of Puget Sound that unless the Govern-

ment afforded relief through proper legislation the halibut fishery

with its attendant incidental trade and benefits to American labor

would be almost wholly assimilated by Canadian interests. It has

also been felt that along with this would go the loss of American

fishermen and their families who would take up their residence chiefly

at Prince Kupert, and that most of the fishing vessels would soon be

transferred to the British flag.

It has been said that there has been a weU-studied effort upon the

part of the Canadian authorities to effect this assimilation of the

American halibut fishery. It is a matter of official record, as clearly

set forth in the Canadian order in council of March 9, 1915, one part

of the preamble of which in referring to fishing vessels registered in

the United States says that under certain conditions a considerable

number of such vessels “ would transfer their base of operations from

Seattle to Prince Kupert and would probably later transfer their

vessels or boats to the Canadian registry and permanently operate

from Prince Rupert.’^

Inasmuch as the fuU text of this order in council (P. C., 468) of

March 9, 1915, has not heretofore appeared in any of the Bureau’s

publications, it seems proper in order to make it a matter of permanent

record to reproduce it at the present time. It is as follows:

Whereas by order in council, dated 10th December, 1914, it is provided that for as

period of twelve months, from the 1st of January, 1915, foreigners or foreign corporations

bringing fresh fish in vessels registered in the United States of America to any port in

British Columbia shall be permitted to land such fresh fish at such port without pay-

ment of duties, and transship the same in bond to any port in the United States

(without the right, however, to sell in Canada any of such fresh fish so landed), and

foreigners and foreign corporations bringing fresh fish in vessels registered in the

United States of America to any port in British Columbia, shall be permitted to

purchase supplies at any port in the said Province of British Columbia, the whole

under such regulations and conditions as the minister of customs shall determine;

And whereas the said privileges are restricted to foreigners or foreign corporations

bringing fish in vessels registered in the United States of America and shipping such

fish in bond direct from the vessels;

And whereas this prevents smaller vessels or boats, the catches of which will not

make up a carload, or the owners or operators of which may not be in a position to

themselves ship their fish to the eastern United States markets, from availing them-

selves of the privileges;

And whereas the minister of the naval service is informed that in view of the fact

that Prince Rupert is several hundred miles nearer the fishing grounds than is

Seattle, and as the Grand Trunk Pacific Railway is now operating, so that fish can

as readily be shipped to the eastern United States markets from Prince Rupert as

from Seattle, if such boats and smaller vessels were permitted to go to Prince Rupert
and sell their catches to some person or corporation which would in turn ship them
in bond to the United States, and if such vessels or boats were then permitted to

purchase supplies for their fisliing operations, a considerable number of them would
transfer their base of operations from Seattle to Prince Rupert, and would probably
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later transfer their vessels or boats to the Canadian registry and permanently operate

from Prince Rupert;

And whereas the bonding and outfitting pri\dl^es have been renewed to vessels

shipping their own catches direct, and it is deemed ad\isable that such pri\il^es

should for this year be available to smaller vessels and boats;

Therefore, His Royal Highness the Governor-General in Council is pleased to order,

and it is hereby ordered as follows:

The said order in council of the 10th December, 1914, is amended to provide that

during the present calendar year (1915) foreigners or foreign corporations bringing

fresh fish in vessels rostered in the United States of America to any port in British

Coliunbia shall be permitted to land such fresh fish at such port without pa^unent of

duties and transship the same in bond to any port in the United States, or to sell

such fish in bond to such local dealers or dealer as may be properly and duly licensed

therefor, under the r^ulations and conditions hereinafter mentioned, which dealer

or dealers shall export the same in compliance with- the bonding requirements (with-

out the right, however, in either instance, to sell in Canada for consumption therein,

or otherwise except in bond, any of such fresh fish so landed); and such foreigners

and foreign corporations bringing fresh fish in vessels rostered in the United States

of America to any port in British Columbia, shall be permitted to purchase supplies,

and ship crews for such vessels, at any port in the said Province of British Coliunbia,

the whole under such r^ulations and conditions as the minister of customs may
determine.

The foregoing order in council, aside from the preamble, was re-

newed with additional provisions on January 31, 1916, as follows:

During the present calendar year 1916, foreigners or foreign corporations bringing

fresh fish in vessels rostered in the United States of America to any port in British

Columbia, shall be permitted to land such fresh fish at such port without pajunent of

duties, and transship the same in bond to any port in the United States, or to sell

such fish in bond to such local dealer or dealers as may be properly and duly licensed

therefor under the regulations and conditions hereinafter mentioned, which dealer

or dealers shall export the same in compliance with the bonding requirements (but

without the right, however, in either instance, to sell in Canada for consiunption

therein or otherwise, except in bond, any of such fresh fish so landed); and such

foreigners and foreign corporations bringing fresh fish in vessels rostered in the

United States of America to any port in British Columbia, shall be permitted to pur-

chase bait and suppUes, and ship crews for such vessels at any port in the said Province

of British Columbia: Provided also, that such foreigners and foreign corporations

before bringing fresh fish to a port in British Columbia, may be permitted to purchase

bait at any port in the said Pro™ce of British Columbia, upon an undertaking to

the satisfaction of the minister of customs that catches of fish made with any baiting

so supplied shall be landed at a port on the mainland of British Columbia and be

thence forwarded in bond to a port in the United States, the whole under such r^u-

lations and conditions as the minister of customs may determine.

That part of the order permitting the purchase of bait in British

Columbia by American fishermen mider an agreement to return their

catch to a port in British Columbia was a new feature of this order.

Under the efforts of the Canadian authorities the halibut industry

at Prmce Rupert contmued its development in 1916. The total

landings of halibut at that port were approximately 19,000,000

pounds in 1916, as against about 16,000,000 in 1915. Of these
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totals, American vessels landed nearly 13,000,000 pounds in 1916,

and about 7,000,000 pomids in 1915. A good part of the halibut

landed at Prince Rupert would undoubtedly have been handled
through Alaskan ports if steps had been taken to prevent the diver-

sion of this business to British Columbia. It is noteworthy, however,

that the loss of the halibut trade to Seattle was proportionately

greater than it was to Alaskan towns.

Tills state of affairs has given rise to much protest from American
fishing interests on the Pacific coast, including many of the fisher-

men as well as the companies engaged in handling halibut. Tlie de-

mand has been made that Congress should enact legislation to jiro-

tect American interests and save an American industry, rather than

allow its absorption by Canada. It has been argued that the product

of the fishery is almost whoUy of American origin and that more
than 80 per cent of it is consumed in the United States. Therefore,

it has been felt that Canada in the capacity of middleman should

not be allowed to dictate terms and conditions and in effect control

the industry in a way that would surely cause the American con-

sumer to pay a higher price for this product.

On August 10, 1916, a communication asking for relief from the

Prince Rupert situation was addressed to the President and to the

State Department, Treasury Department, and the Department of

Commerce, by the Alaska Bureau of the Seattle Chamber of Com-
merce, transmitting a statement signed by the Booth Fisheries Co.,

San Juan Fishing & Packing Co., National Independent Fisheries

Co., Ripley Fish Co., and the Glacier Fish Co., which concerns are

interested in the halibut fishery both of Puget Soimd and Alaska.

The result of a continuance of existing conditions was stated in that

document to be as follows

:

1. A purely American industry would be permanently diverted from American to

Canadian ports.

2. The $5,000,000 capital investment of American citizens would become valueless

and be absorbed by Canada.

3. The fishing fleet numbering hundreds of vessels would pass from American to

Canadian registry.

4. Thousands of American fishermen would eventually be displaced by Canadian

subjects.

5. American transportation companies—water and rail—would be robbed of the

transportation of fish caught on our own coasts destined to American markets.

6. American commerce would lose the trade benefits incidental to operation of

this $5,000,000 industry—yet in its infancy.

7. The control of a valuable American food supply and of its cost to American con-

sumers would pass from the United States to Canada.

The demand of the fishery interests took definite form in a bill

(H. R. 15839) introduced on May 20, 1916, by Representative Mc-
Gillicuddy of Maine, to regulate the importation into the United
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States of halibut or salmon taken in the north Pacific Ocean and
tributary waters. This bill was as follows :

That from and after ninety days after the passage of this act no fresh or frozen

halibut or salmon from the north Pacific Ocean or its tributary waters shall be ad-

mitted into the United States through any foreign country except when the same
shall be in bond from an American port.

In July, 1916, Senator Chamberlain, of Oregon, proposed an amend-
ment to the revenue bill (H. R. 16763) worded the same as the

McGillicuddy bill. The amendment was referred to the Finance

Committee and reported back as a part (Title IX, sec. 103) of the

revenue biU. On September 5, Senator Chamberlain spoke in behalf

of the amendment, and it was agreed to. On September 7, when
the Senate had under consideration the report of the conference com-

mittee on the revenue biU, Senator Simmons, of North Carofina,

stated that very reluctantly, after much discussion, the Senate con-

ferees were forced to recede from the amendment.

Objection was made to the Senate amendment by the House con-

ferees because of the alleged fact that if it passed it would be regarded

as an unfriendly act by Canada and that retahatory measures affect-

ing the fisheries of the east coast would result. No convincing argu-

ments have as yet been advanced to cause any feeling of apprehen-

sion that Canada can retahate on the east coast in any way that wiU

adversely affect American interests. The outstanding feature of tliis

is that Canada needs the markets of the United States to absorb the

Canadian catch of fish; hence retahatory measures are highly

improbable.

With a view to acquiring authentic information regarding the

Prince Rupert situation, the Bureau directed its local agent at Seattle,

E. J. Browu, to proceed to Prince Rupert in December^ 1916. The
following extract from Mr. Brown’s report appears to be of general

interest

:

The struggle oetween Canadian and American fish houses and fishing vessels on

the north Pacific coast for the control of the offshore fisheries of the north Pacific

Ocean has reached a most acute stage. Under present laws regulating these fisheries,

the advantage lies wholly on the side of Canadian concerns.

The Canadian advantage, however, is not regarded as one of geographic position, of

superior fieets, fishermen, or methods, or of superior transportation facilities. Natural

advantages favor American cities near the fishing grounds, and American houses in

selling to and American vessels fishing jor American markets. The Canadian advan-

tage is considered to be the result of artificial stimulus by way of governmental

regulations. The greater portion of the catch—at least 75 per cent—^is caught on

banks off the American and Alaskan coasts by American vessels and consumed

by American people. The Canadian regulations are obviously a means to an end.

The end is the ultimate assimilation, according to official Canadian documents, of

the American fishing fieet on the north Pacific coast. Later, there are indications

that it would lead to the control of the selling and marketing of the catch of the

fishing fleets. At present the American fish houses, with the smallest investments
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possible in Prince Rupert, are, so to speak, sitting at the oars, watching events,

and hoping that the artificial ^Canadian advantage will be broken. Once American

houses are forced to install freezing and cold-storage plants on the Canadian side of

the line in order to offset the present Canadian advantages in handling fish, and the

American fishing vessels are compelled, as a result of Canadian orders in council, to

change their base of operations to the Canadian side, a trade channel will be cut to the

port of Prince Rupert that will permanently divert to that city this purely American

business—an American product sold to the American people.

American concerns have to this time held off installing freezers and cold-storage

plants, hoping that Canadian governmental regulations would be counteracted by at

least similar governmental regulations on our own part.

PRESENT CONDITIONS.

There are at Prince Rupert the following fresh-fish concerns:

Canadian Msh & Cold Storage Co, (Ltd.), a Canadian corporation with freezers

and cold storage; capacity, 14,000,000 pounds; authorized capitalization, $2,500,000;

said to be subsidized by Canadian Government.

The Atlin Fisheries (Ltd.), a Canadian corporation subsidiary to the New England

Fish Co.; no freezers or cold storage; have shipping house and ice boxes; approxi-

mate value, $10,000.

Goletas Fish Co. (Ltd.), a Canadian corporation; no freezers or cold storage; simply

have local buying manager.

Rorvik Fish Co. (Ltd.); no cold storage or freezers; have only buying and shipping

facilities.

The Booth Fisheries of Canada, a Canadian corporation, subsidiary to The Booth

Fisheries Co. of America; no freezers or storage; have shipping house and ice boxes;

approximate value, $10,000.

National Independent Fisheries Co.; no cold storage or freezers; have shipping

house and ice boxes; approximate value, $10,000; subsidiary to the National Inde-

pendent Fisheries Co., of Seattle.

The Pacific Fishery Co. (Ltd.), a Canadian corporation; no freezers or cold storage;

shipping house and ice boxes; approximate value, $10,000; subsidiary to San Juan

Fishing & Packing Co., of Seattle.

Prince Rupert Fisheries, a Canadian concern; no freezers or cold storage; have

buying and shipping facilities only.

{Note .—All of the above companies, except The Booth Fisheries, are dependent

upon the Canadian Fish & Cold Storage Co. for ice. The Booth Fisheries have an

ice house at Lake Kathlyn, some 200 miles east of Prince Rupert on the Grand Trunk

Pacific Railway.)

In southeastern Alaska there are the following fish-buying concerns:

Juneau.—Juneau Cold Storage Co.; estimated capacity, 200,000 pounds. National

Independent Fisheries Co., of Seattle; maintains fish buyer.

Petersburg.—No cold storage. Glacier Fish Co., of Tacoma; maintains buyer.

Ripley Fish Co., of Seattle; maintains buyer.

Wrangell.—Columbia & Northern Fishing & Packing Co.; estimated cold-storage

capacity, 300,000 pounds. Ripley Fish Co., of Seattle; maintains local buyer.

Ketchikan.—Ketchikan Cold Storage Co.; capacity, 1,000,000 pounds. New Eng-

land Fish Co.; cold-storage capacity, 4,000,000 pounds. San Juan Fishing & Packing

Co., of Seattle; maintains local buyer. Washington Fish & Oyster Co., of Seattle;

maintains local buyer. Ripley Fish Co., of Seattle; maintains local buyer. New
England Fish Co., of Vancouver; maintains local buyer.



64 ALASKA FISHERIES AND FUR INDUSTRIES IN 1916.

HANDICAPS TO AMERICAN CONCERNS AND AMERICAN FISHING VESSELS.

The handicaps imposed upon American fish houses are such that their competition

with the Canadian concerns, particularly the Canadian Fish & Cold Storage Co., is

only nominal. Without freezers and cold-storage capacity the American houses have

no local market for American fish, on account of Canadian duties and the prohibition

against American fishing vessels that their catches can not be sold direct into Canada,

even on payment of duties, but must be shipped from some American port into

Canada. American houses, until the 1st of December, were not allowed to ship their

fish to Seattle, which is a prime factor in the halibut business, as a great portion of

the catches—to wit, the “whales,’’ “chickens,” and “seconds”—have no market in

the east, and American houses have no vessels for furnishing the same, consequently

they are restricted in their buying to boats which make short and quick trips to the

banks and which have a greater proportion of medium-sized. No. 1 fish, so that the

other classes hereinabove mentioned can be thrown away and the trip handled at

a profit.

It is not the custom in Prince Rupert to cull the catches of fish, as is the custom on

the American side of the line; in fact, second-grade fish are shipped to the eastern

markets and sold as first-grade fish. Second-grade, or white-meated halibut, can not

be detected except by an incision, which is usually made close to the tail. White

and blue-meated halibut, to all external appearances, are the same when landed,

and it is not until they have been packed in ice for two weeks’ time that the dif-

ference in grade is apparent. At that time the blue-meated fish is firm; the white-

meated becomes mushy. Much advertising has been done by Canadian firms to the

effect that they land fresher fish in the eastern markets than can be done at Ameri-

can ports. This does not seem possible, as there are but three trains leaving Prince

Rupert per week—Wednesday, Friday, and Saturday. Fish landed at Prince

Rupert on Saturday must wait, therefore, until the following Wednesday. Fish

can not be landed in the eastern American markets, under normal existing con-

ditions, as soon as they can be transported by either fishing vessel or steamer to

Seattle, and then sent east by rail. The boat time between Prince Rupert and

Seattle is two dayk; train time three days to Chicago, four days to New York or

Boston. The fastest time ever made by Grand Trunk Pacific is five days to

Chicago; six days to New York and Boston. The fish arriving there on any day
prior to the day upon which trains leave must remain there until transportation as

per above schedule is available.

Every possible inducement is made to the American fishing vessels not only to

buy their supplies at Prince Rupert when not compelled to buy bait there, but also

to induce them to change their registry to the Canadian flag.

The baiting restrictions and regulations imposed upon American fish houses in

bringing American fish into their own country, together with Canadian tariff laws

and the absence of tariff on Canadian fish in this country, have resulted in the catches

of Canadian fishermen being worth from one to two cents a pound more than that of

American fishing vessels. The Canadian fish can be used in both American and
Canadian markets, can be used to fill up a car that is short, and can also be shipped

in lots of less than 20,000 pounds, which is the capacity of a single car. It would not

pay an American concern to ship a carload of fish in bond into the United States of

under that weight.

Other restrictions have been imposed upon American fishing vessels. For instance,

on November 23 the American fishing schooner Venus, Capt. A. Bernhoft, sold

her catch at Prince Rupert. On the solicitation of the Canadian supply houses to

purchase gear and bait there, the captain stated that he could buy his supplies cheaper

in Ketchikan and would purchase there. He then went to the Canadian Fish &
Cold Storage Co. for ice, but was refused ice unless he would purchase his other sup-
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])lies in Prince Rupert. He refused both, went to Ketchikan for his supplies and ice,

and returned south of Prince Rupert to do his fishing in Hecate Strait.

Emphasis should be put upon the effect of the interpretation of the Canadian order

in council which has heretofore prohibited American branch houses at Prince Rupert

from shipping to Seattle their ‘‘chickens’ ’ (halibut under 12 pounds), their “whales’

’

(halibut over 80 pounds), and their “seconds,” usually the white-meated fish. As
will be remembered, this is an interpretation of the order in council of January 31,

1916, which reads “transship to a port in the United States.” This clause has been

construed (on June 7, 1916) by Canadian authorities to refer to rail shipments only.

Prior to the time of this interpretation, the American fish houses at Prince Rupert

had purchased over 50 per cent of the catches of American vessels landing at that

port. Since the interpretation they have purchased less than 20 per cent; in fact,

the Canadian Fish Co., the subsidiary concern of the San Juan Fish Co., has

not purchased a pound of fish at Prince Rupert since October 6—that is, for two

months prior to this investigation there.

PRINCE RUPERT STATISTICS FOR THE YEAR 1916.

The following is a statement of the amount of fish shipped from Prince Rupert to

the markets of the United States during the calendar year of 1916. The statistics

were taken from the records of the United States consular office at Prince Rupert.

It is estimated that about 80 per cent thereof are the catches of American vessels;

about 75 per cent thereof were caught on banks lying off the United States proper in

the Territory of Alaska.

Calendar year 1916. Species. Pounds. Value.

.Ian. 1 to Mar. 31

[Halibut 3,817,648
124,479
90, 123

2,914,007
156,588
84,756

2,948,262
122,416
45, 500

4, 398,097
137,890
45,500

1,295,030
28,833

.1364,705

8,574
4, 362

342,330
17,871
3,086

334,904
13,964
1,464

509, 958
7,532
1,464

177,226
3,794

Salmon

Apr. 1 to June 30

Miscellaneous
Halibut
Salmon

July 1 to Aug. 2.5

Miscellaneous
Halibut
Salmon

Aug. 26 to Sept. 30

Miscellaneous
[Halibut
Salmon

Oct. 1 to Oct. 31

Miscellaneous
Halibut
Salmon

Nov. 1 to Nov. 30..

Miscellaneous
[Halibut 1,018,826

100,944
163, 779
10,188Salmon

Total

Miscellaneous . . .

.

[Halibut 16,391,870
671, 150

265,879

1,892,902
61,923
10,376

1 Salmon
•^Miscellaneous

(largely black
i cod).

I hereby certify that this report is authentic and correct to the best of my knowledf^e. Nearly all totals
shown are recorded in the consular office here. For this reason the above data may be relied on with the
assurance that there is no clerical error in the same.

Respectfully,
Herman Hill,

Deputy Collector, United States Customs.

The totals for the year 1916 will show that over 18,000,000 pounds of fish, of the value

of over $2,000,000, were landed at the port of Prince Rupert and shipped via the Grand
Trunk Pacific Railroad for consumption into the United States. The freight and
express received by the Canadian transportation companies thereon is approximately

$540,000. By far the greater proportion was landed by American vessels from banks

adjacent to the American coast. The statistics do not cover American fish landed at

Prince Rupert and sold in Canada or shipped through Canada to Europe.

103926°—17 5
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THE BAIT SITUATION.

Broad claims have been made that British Columbia has a greater supply of and
superior facilities for obtaining bait, and that if the United States attempted by
way of legislation to alter existing conditions Canada would retaliate by refusing

American fishermen bait.

As the result of a careful study of the bait situation, it is believed that the

Canadian claims are unfounded, and that the advantages with respect to the supply

of bait lie with the United States and not with the Dominion of Canada. Fresh

herring, practically the only bait used by the North Pacific offshore fleet, nm in
' the waters of Puget Sound from Januar\^ to May. TSey nm in southeastern Alaska

around Ketchikan and Yes Bay from November until April, and from March until

October and November in the waters north of Ketchikan, such as Chatham Strait

and Icy Strait. There is no place on the west coast of North America that herring

are so plentiful the year round as in southeastern Alaska. In Canadian waters the

herring are plentiful in the Straits of Georgia and thereabouts from Januar^^ until May.
In the northern waters—or those in the Prince Rupert region—the run is from the

middle of December until the middle of April. In the late summer and fall of the

year, bait is very scarce in Canada. The fact of the matter is, that at Prince

Rupert, on December 6, the fall herring had not yet put in their appearance, and

for two months prior thereto the Canadian fishermen had been getting their bait

in southeastern Alaska. The Alaskan cold-storage plants are now freezing herring

and are pro^iding for furnishing fishermen with bait at any time the herring are scarce.

It appears that the herring runs are not established with the same regularity as is

the case of the sahnon and other fishes. Occasionally there may be a week or a

month when herring are plentiful in Canadian waters and are scarce in American

waters, but the fact is that there are months when there are no available herring in

Canadian waters, to weeks in American waters. The advantage that Canada has had

in the bait situation has simply been the advantage to the fisherman of being able to

buy bait where he sells his fish. If he wishes to fish south of Dixon Entrance, it is

more convenient to buy bait at Prince Rupert than to run north to Ketchikan and

then south again to the fishing banks. Were an American market definitely estab-

lished at Ketchikan, or any other southeastern Alaskan port, the fishermen would

have no trouble in getting bait. In fact, as above stated, during the months of Octo-

ber and November, 1916, the Canadian fishing vessels have been compelled to go to

southeastern Alaska for fresh herring.

The thing that interests the fishermen and fishing vessels at present is a competitive

buying market in southeastern Alaska, as they admit, and it is plain on the face of

existing conditions, that either Ketchikan, Wrangell, or Petersburg is more con-

venient as a year-roimd proposition than is Prince Rupert, or any other Canadian

port.

The fish on the Oregon and Washington banks, and those off Cape Flatter^', the west

coast of Vancouver Island, together with those from the southern part of Hecate

Strait, such as Cape Scott or the Goose Island groimds, will undoubtedly be landed

at Seattle, as it is the nearest port, supplies are cheaper, and a higher price can be

paid for the fish as laid down at the companies’ plants and freezers. Bait is always

obtainable at Seattle, either fresh or frozen. The Hecate Strait grounds, adjacent to

Prince Rupert, have already reached a serious state of depletion, so that only the

smaller boats of 10,000 pounds and less can get paying catches there.

Canada can not retaliate against American fishermen in the matter of bait without

the greatest injury to herself. By making similar regulations restricting their rights

to purchase bait on the American side of the line they would be at a decided disad-

vantage. As a country she can not consume the fish caught by her own vessels, nor

can her own vessels use the bait caught by her herring fishermen. At Ketchikan
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American concerns are already making preparations for supplying American fisher-

men with bait. At this port there is located not only the New England Fish Co, with

its 4,000,000-pound freezer and storage, but also the Ketchikan Cold Storage Co., a

quasi-publie concern. This company will store bait for fish for any one applying.

Since preparations have been made in southeastern Alaska for supplying our fisher-

men with bait, any thought of Canadian retaliation by way of bait restrictions on

this coast need not be considered seriously.

AMERICAN FIRMS CAN NOT COMPETE AT PRINCE RUPERT.

American firms can not much longer compete at Prince Rupert in the face of ex-

isting conditions. They can not compete at all without the erection of cold-storage

and freezing plants, which entail investments of hundreds of thousands of dollars.

Under present conditions they are not making interest upon their investments, meager

as they are. If a remedy is not provided in the immediate future, conditions will

compel American fish houses to make such investments, and once made they will not

be duplicated in southeastern Alaska,

It seems to be the uniform opinion among American fish houses that so long as one

American concern maintains a buying branch there and erects freezers and cold

storage that the' rest will be forced to do so. It will really establish the market at

Prince Rupert. As above stated, the fear of ultimate Canadian assimilation and un-

favorable conditions because of subsidies and other governmental regulations fa^mr-

able to Canadian interests, has to date kept American houses from really establishing

themselves at that port.

It is hoped that action will he taken soon to settle the very per-

plexing problem which has presented itseh as a result of the entry

of Prince Rupert into the Pacific Coast hahbut fishery. It is also

hoped that the matter will be adjusted so that Canada may enjoy

to the fullest the advantages of her own fishery, but at the same time

it is, however, of the greatest importance to the United States that

American rights and interests be fuUy safeguarded in this industry

which supphes American markets from American sources. Legis-

lative action as advocated in 1916 would not prevent the Grand
Trunk Pacific Rahway from continumg to transport large quanti-

ties of hahbut to eastern markets, but under the terms of this sug-

gested legislation it will be necessary for fishing vessels first to land

their catch at an American port where there woidd be competition

for the transportation beneficial to the American pubhc, which

competition does not now exist at Prince Rupert.

A bill (S. 4586) was introduced February 21, 1916, by Senator

Johnson, of Maine, for the protection and conservation of the hahbut

fisheries of the Pacific Ocean, including the establishment of a close

season for hahbut fishing in certain waters thereof, and placing restric-

tions upon the landing of hahbut in the United States and the Terri-

tory of Alaska during the close season. The close season proposed

by the bill included the months of December and January of each

year. It was provided that a reserved area of approximately 290

square nautical miles was to be set aside off the coast of southeast

Alaska between Cape Lynch and Cape Addington, where fishing for



68 ALASKA FISHERIES AND FUR INDUSTRIES IN 1916.

halibut would be prohibited at all times of the year. In the absence

of concurrent action by Canada the bill authorized the Secretary of

Commerce to suspend the operations of the measure. The bill passed

the Senate on June 3, 1916. It was reported favorably to the House
of Representatives by the Committee on the Merchant Marine and
Fisheries on January 29, 1917, but was not passed.

STATISTICAL SUMMARY.

In 1916 the investment in the halibut fishery of Alaska amounted
to $2,149,311, as against $2,842,800 in 1915. The number of persons

engaged in 1916 was 1,116, as compared with 1,455 in 1915. The
production of the halibut fisheries in 1916 was 11,495,557 pounds,

valued at $679,463. This is 3,922,232 pounds less than in 1915, when
15,417,789 pounds were produced, valued at $781,011.

Investment in the Alaska Halibut Fisheries in 1916.

Items. Niunber. Value. ! Items. Number. Value.

Fishing vessels:
Steamer and power

Toimage
163

3,‘039

1

2,247
1

i I

$890,500
Dories and scows
Fishing apparatus !

Shore and fixed property !

410 $23,270
67,555

323, 486

2,149,311
Sailing

Tonnage
130,000

Total
Outfit 7i4,506 !

1 ;

Persons Engaged in the Alaska Halibut Fisheries in 1916.

Races.

Whites.
Natives.

Number.

1,076
40

Total 1,116

Product of the Alaska Halibut Fishery in 1916.

IToducts. Pounds. Value.

Halibut:
Fresh (including local) 5,672.118

5,724,023
68, 958
2.5,6.58

4,800

$407,422
268,319

2,368
1,162
192

Frozen
Fletched
Pickled
Mild cured

Total 11,495,557 679,463

COD FISHERY.

The cod industr}^ in 1916 was very prosperous. The fishing vessels

made excellent catches and the price received for the product was
higher than that obtained for many years. It is reported that the

Norwegian cod fishery did not measure up to its normal production,
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lienee there was a very strong export demand for cod from Alaskan

waters. The chief markets were the West Indies, South America,

Hawaiian Islands, and Australia. This condition of affairs would

undoubtedly have caused many others to go into the cod business hut

there was a scarcity of vessels, and moreover the attractive rates

offered for general freighting business induced some of the cod com-

panies to charter their vessels in the season when they were not

required in Alaskan waters.

VESSEL FISHERY.

Two changes from the previous year are noted in regard to the con-

cerns engaged in cod fishing off the Alaskan coast in 1916. The
Northern Codfish Co., of Seattle, did not operate, but its schooner

Fortuna went to the Bering Sea banks under charter to the Pacific

Coast Codfish Co. The Pacific States Trading Co., of San Francisco,

retired from business early in the year and its shore station at North-

west Harbor, Herendeen ‘Island, was taken over by the Union Fish

Co. The schooners Otiilie Fjord (247 tons) and Bertha Dolbeer (230

tons), of the Pacific States Trading Co., did not go north and are not

listed in the fishing fleet of 1916.

Alaska Cod Flket, 1910.

Names. Class.
Net

tonnage. Operators.

Azalea Schooner 327 J. A. Matheson, Anacortes, Wash.
Do.Ffl.rmy Dnt.ard do 252

Wa.wona do 413 Robinson Fisheries Co., Anacortes,
Wash.
Do.Alice do 220

John A do 235 Pacific Coast Codfish Co., Seattle,Wash.
Do.Charles R. Wilson do 328

Maifl of Orleans .. .do 171 Do.
Fortnna, .. .do 138 Do.
Glendale do 281 Alaska Codfish Co., San Francisco, Cal.

Do.Allen A.« do 266

City of Papeete b do 370 Do.
Maweema.- . ...do 392 Do.
Sequoia do 324 Union Fish Co., San Francisco, Cal.

Do.Vega do 233
Galilee b do 328 Do.
Martha . ...do 14 Do.
Golden State c Power schooner . .

.

223 Do.
Pirate do 30 Do.
Union Flag do 7 Do.

a Transporting vessel for shore station catch; also made one fishing voyage.
b Made one fishing voyage and one voyage as a transporting vessel.
c Transporting vessel.

SHORE STATIONS.

The following shore stations were operated: Alaska Codfish Co.

—

KeUeys Rock and Unga, on Unga Island; Companys^Harbor and Mur-
phys Cove, on Sannak Island; and Dora Harbor, on Unimak Island.

Union Fish Co.—Pirate Cove, on Popof Island; Unga, on Unga Island;

Sanborn Harbor and Eagle Harbor, on Nagai Island; Northwest

Harbor, on Herendeen Island; Pavlof Harbor and Johnson Harbor^
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on Sannak Island; Dora Harbor, on Unimak Island; and Tigalda

Lagoon, on Tigalda Island. Independents operated the following

shore stations on Unga Island: N. H. Johnson, at Hardscratch; John
H. Nelson, at Squaw Harbor; and J. P. Fratus and A. Komedal,

near Unga.

The Pacific American Fisheries put up 700 cases of canned cod at

its Port Moller cannery. Of this number 463 cases were packed in

one-half pound flat cans, while the other 237 cases were packed in

1-pomid flat cans. The value of this product was $2,337.

On June 11 the Union Fish Co., of San Francisco, lost the bimk
house and cookhouse at its Sanborn Harbor station on Nagai Island.

The buildings were set afire by the Japanese cook, who had just

previously killed two fishermen and wounded three others, and who
then took his own fife by remainmg in one of the burning buildings.

This loss of property was estimated at $2,000. J. A. Matheson lost

gear valued at $1,500. Four fishermen were drowned in Bering Sea

while engaged in cod fishing.

STATISTICAL SUMMARY.

The investment m the Alaska cod fishery in 1916 was $564,212,

which is $6,778 less than in 1915. The number of persons engaged

was 778, being an increase of 31 over 1915.

The total production of this fishery in Alaskan waters in 1916 was

14,302,364 pounds of cod, valued at $518,797. The increase in product

over 1915 was 106,589 pounds and in value $128,598.

Investment in the Cod Fishery in Alaska in 1916.

Items. ‘ Xuraher. Value. Items. Number. i Value.

Vessels:
Power vessels

Tonnage
3

263
3
16

4, 292
365

2

$37,000
1 Apparatus:
i

Gill nets
Hand lines

1

4,408
1

$25
2,092
200

215,333
136,600

Launches under 5 tons
Sailing vessels

3,000
155,732

Drag seines
Cash capital

Tonnage Value of shore stations
13,980

250 Total
U Uc* Lo

J 1 VJ v> ................
Pile drivers 564,212

Persons Engaged in the Alaska Cod Fishery in 1916.

Occupations and races. Number.
1

Occupations and races. Number.

Fishermen: Transporters: VTiites 17Whi tAQ 720
Natives 20 Grand total. 778

Total 740

Shoresmen:
Whites 19

Natives 1

Japanese 1

Total 21
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Product op Alaska Cod Fishery in 1916.

Products. Pounds. Value. Products. Pounds. Value.

Vessel catch:
Salted cod
Tongues

Total

10, 562,977
16, 200

$375,060
1,230

Canned:
In i-pound flats (463 cases)
In 1-pound flats (237 cases)

Total

11,112
11,376

$1,389
948

10, 579, 177 376, 290 22, 488 2,337

Shore-station catch:
Salted cod
Stockfish
Tongues

Total

Total:
Salted cod
Stockfish
Tongues
Canned cod

Total

3,657,499
37, 100

6, 100

3, 700,699

133, 830
6,035
305

140, 170

14,220, 476

37, 100

22,300
22, 488

14,302,364

508,890
6,035
1,535
2,337

518,797

HERRING FISHERY.

The herring industry of Alaska in 1916 shows a large increase as

compared with that of 1915. The chief impetus to the business was
the anticipation early in the season of a heavy demand for pickled

herring in the United States because war conditions had greatly

limited importations of Holland and Norwegian herring. Along in

the season, however, announcement was made of an agreement be-

tween the British Government and Dutch interests whereby Great

Britain was to pay a bonus of 30 shillings per barrel to Dutch fisher-

men for herring sold to neutral countries. It was stipulated in the

agreement that from September 1, 1916, the Dutch fleet could operate

unmolested provided 60 per cent of the catch went to neutrals, 20

per cent was for domestic use, and 20 per cent for unrestricted

export.

Those engaged in the Alaska herring industry believed that the

United States would furnish the chief market for the herring to be

exported from Holland under bonus from Great Britain, and when
reports were received that quantities of Holland herring arriving in

Chicago were selling for about $14 per barrel, it caused the business

in Alaska to wane, for those engaged realized that importations of

Holland herring under the conditions stated would force the price

of the Alaska product so low as to leave a very uncertain margin

between profit and loss. If it had not been for this state of affairs,

undoubtedly there would have been a much more active continuation

of the Alaska herring industry through the fall of 1916.

Large quantities of herring were sold fresh and frozen for food

purposes and for bait in halibut fishing, while a considerable quantity

was converted into oil and fish meal. The number of companies

and individuals engaging in this industry was larger in 1916 than

in 1915, though in several instances their herring operations were

incidental to other business. The Alaska Fish Salting & By-Products

Co., formerly known as the Alaska Oil & Guano Co., continued the

manufacture of oil and fish meal at Killisnoo, and also furnished bait



72 ALASKA FISHERIES AKD FUR INDUSTRIES IN 1916.

to 22 fishing vessels during the season. Another important change

in ownership and transfer of interests is noted in the sale of the

A. W. Thomas Co.’s business and property at Port Walter to the

Alaska Herring & Sardine Co. This company engaged primarily in

the canning of kippered herring.

METHOD OF CANNING HERRING.

• Kippered herring, as a camied article, is one of the new products

of the Alaska fisheries in 1916. It is believed, therefore, that a brief

description of the method followed in its preparation at Port Walter

will be of interest. When the herring are delivered at the cannery,

usually at night or early in the morning, they are spread on the floor

in a thin layer and sprinkled with salt, where they remain until such

time as the cannery workers are ready to clean them. The fish are

then placed on tables around which are gathered Scotch women, who
dress them by cutting off the head and removing the viscera. After

being cleaned in this manner, they are immersed for a short time in

a tank of salt solution. The herring are then taken to the smoking
room and himg by the tails on sticks studded on both sides with rows

of sharpened nails. These sticks when filled with fish are placed

side by side and tier above tier in the smokehouse where they are ex-

posed to alder-wood smoke over night. During this process all surplus

moisture has drained from the body cavity and surface of the fish,

and the natural oil commences to appear. While in this condition,

they are packed by hand m 1-pound oval cans, IJ inches deep,

inches long, and niches wide. Each can holds from five to eight

fish. The cans are then sealed without the addition of any oil or

dressing and are cooked about two hours by immersion in boiling

water heated by steam. A most excellent article of food is thus

prepared.
STATISTICAL SUMMARY.

In 1916 the total investment in the herring fishery in Alaska was

S509,046, as compared with $211,640 in 1915. The number of

persons engaged was 392, as against 158 in 1915. The products

were valued at $418,076, which is a gain of $262,497 over 1915.

Investment in the Herring Fishery of Alaska in 1916.

Items.
1

No.
1

Value.
1

Vessels:
Steamers and launches 11 $40,800

Tonnage 304
Sailing 3 16,000

Tonnage 440
Launches under 5 tons 6 9,800

3,265
6.400
1.400

Boats, row and seine 39
Lighters and scows 9
Pile drivers 2

Items. No. Value.

Purse seines
Drag seines
Gill nets
Cash capital
Shore and accessory property.

20
4
3

$13,400
2,050

50
273,056
142,825

Total, 509,046
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Persons Engaged in the Alaska Herring Fishery in 1916.

Occupations and races. Number. Occupations and races. Number.

I'ishermen:
Whites 115

Shoresmen—Continued.
Japanese 7

Natives 4 Filipinos 1

.Tn.panesfl . 4

Total 263
Total 123

Tran<!pnrt.pr<?* WTiifAQ 6
Shoresmen:

Whites 241 Grand total 392
Natives 14

Product of Alaska Herring Fishery in 1916.

Products. Quantity. Value.

Herring:
Fresh, for bait pounds.

.

Frozen, for bait do
Pickled, for food a barrels.

.

Smoked, for food do
Canned cases.

.

Dry salted, for food pounds.

.

M^l tons..

Total

2,124,600
841,800
18, 079

300
19. 850

1G7, 000
188, 926

875

$31, 100

5, 448
166,062
4,200

132,3.30

9,830
47, 231

21,875

418,076

a Includes 1,590 barrels, valued at $15,855, pickled in central Alaska.

WHALE FISHERY.

SHORE STATIONS.

The whaling industry in Alaska is represented chiefly by the opera-

tions of two companies—the United States Whaling Co., at Port

Armstrong, and the North Pacific Sea Products Co., at Akutan.

Wflialing operations were conducted in a limited way in the vicinity

of Nome by Ben Nygren and S. Torkensen, who, as in previous sea-

sons, hunted the beluga, or white whale, principally for its skin. Simi-

lar work was undertaken on Cook Inlet by the Beluga WHialing Co.,

which was incorporated at Anchorage, Alaska, in 1916.

The United States WTialing Co. operated the same steamers in

whale killing as in 1915—^namely, Star I (133 tons), Star II, and Star

III (97 tons each). The North Pacific Sea Products Co. operated, in

addition to the steamers Unimak and Kodiak (99 tons each), the steam

whaler Tanginak, of 71 net tons.

OFFSHORE WHALING FLEET.

The steamer Herman, of 229 net tons, was converted into a motor-

power vessel and was chartered to Capt. L. A. Pedersen, who sailed

her from San Francisco early in 1916 on a trading trip to Siberian

waters, from which she returned in November. Incidentally, some

whaling was done, netting a small quantity of ofi. and bone. The

auxihary whaling schooner Belvedere (400 tons net) sailed from Seattle
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in the spring of 1916 on a similar voyage to northern waters and re-

turned to the same port in the fall with a small cargo of whale and
walrus products. This vessel has heretofore been listed as a steamer.

STATISTICAL SUMMARY.

The shore whaling industry of Alaska in 1916 shows total invest-

ment of $1,091,471, as compared with $1,453,850 in 1915. This de-

cUne is explained by the fact that the cash capital and value of plants

reported are considerably less than last year. The number of persons

employed was 233, which is a gain of 29 over 1915. In 1916 the value

of the product was $363,721, as compared with $381,750 in 1915, a

decline of $18,029. The shore stations took 389 whales in 1916, or

81 less than were taken the previous year. But notwithstanding the

smaller catch, the value of the products in 1916 almost equalled that

of 1915, as there was a good advance in the price of oil.

Whales Taken in Shore Operations in 1916.

Species.

Bowhead
Finback
Humpback
Sulphur-bonom

.

Sperm

Number. Species.
^

1

j

Number.

1 Right 1

161 r Sei 21
121
64 Total 389
20

11

Investment in Shore Whale Fishery in Alaska in 1916.

Items. Number,
j

1

Value. Items.
j

Number.
I

I

1 Value.

Vessels:
Steamers 6 1 $280,000

Pile-drivers
Value of plants

1

•i
$200

490,000
Tonnage j. -1 596 ;

Cash capital 1 180,000
94, 171

15,000

1,091,471

Rargp .* 1 1 30,000 Wages paid :.i:.

Tonnage 1,149
;

Whale lines and harpoons.. ..j

Launches under 5 tons . .

.

Lighters and scows
-!

2
1

} 2 i

1,900
Total 1

—
1 1

"1

Persons Engaged in the Shore Whale Fishery in Alaska in 1916.

Whites
Natives
Japanese- .

.

Total

Races. Number.

162
32
39

233

Products of Alaska Shore Whaling Operations in 1916.

Products. Quantity. Value.

Whale oil

Sperm oil

Fertdirer, meat
Fertiliier, bone
Whalebone

tons..
do

—

717,500
90,500

976
160

1,873

$291,500
29,750
37,000
4,000
.1,471

Total 363.
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CLAM FISHERY.

Clam canning as an independent industry is a new feature in the

development of the Alaska fisheries. Although some clams have been

canned in southeast Alaska in past years, such operations were merely

incidental to the larger business of canning salmon and did not war-

rant separate classification. As the demand for clam products

increased, the known though undeveloped beds of razor clams in the

vicinity of Mummy Island and Boswell Bay about 10 miles southeast

of Cordova, attracted attention, and the first attempt to use them
commercially was made in 1916 by two companies that equipped

canning establishments at Cordova.

The known beds cover an area of approximately 30 square miles,

extending in a belt 5 miles wide from Mummy Island to and including

Boswell Bay on the northeast end of Hinchinbrook Island. It is

reported that in addition to this known area the beds extend eastward

in a belt 5 miles wide to Katalla Bay, a distance of about 60 miles,

and are located for the most part in unprotected waters.

The Lighthouse Canning & Packing Co. was the first concern to

engage in clam canning in central Alaska. In December, 1915, it ac-

quired possession of a warehouse on the city dock at Cordova and

installed therein the necessary canning machines. These were ready

for operation by the end of January, but actual canning did not begin

until some time later, as the work of clam digging was delayed by
stormy weather. At this point it is pertinent to state that although

the clams secured in the Cordova region are unsurpassed anywhere

for quality, the business is more hazardous than in the Pacific Coast

States because of extended periods of unfavorable weather.

The Pioneer Packing Co., a subsidiary of the Sea Beach Packing

Co., of Aberdeen, Wash., built a two-line cannery near the dock of

the Copper Kiver & Northwestern Railway Co., at Cordova. The
plant consists of a cannery building 32 by 165 feet and a two-story

warehouse 32 by 100 feet, and has a capacity of approximately 800

cases per day. It was not ready for operation until about Septem-

ber 1, and for that reason only a small pack was made.

METHOD OF CANNING.

As this industry is new in Alaska, a brief outline of the canning

process wifi be given . The first operation is the removal of the clams

from the shells. This is done by immersing them in boiling water,

either in vats especially designed to receive the wire baskets in which

the clams are placed or the clams are passed through the water on

an endless belt. After remaining in the water several minutes, they

are thrown on a table and the shells fall away from the meat. The
clams are then passed on to women workers, who open the stomachs

and necks, remove the sand and sediment therefrom, and sever the
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black part of the neck. The cleansing process is continued by placing

the meat in a cylindrical perforated washing machine, which revolves

automatically half a turn both ways in a tank filled with water.

Any sediment that may have remained after the hand operations

were completed is thus removed. The clams are now ready to be
caimed and are taken directly to the filhng tables if whole clams are

packed, or to the grinder if the minced variety is desired. The cans

are filled by hand with both meat and juice, after which they pass

through the topping and sealing machines and are sealed. The
process is completed by cooking the canned product in retorts at a

temperature of about 245° F. from one to one and a half hours, de-

pending upon the size of the container used. The juice which is

thrown off in the process is used in preparing the finished product,

the surplus being sealed in cans.

Investment in the Clam-Canning Industry in Alaska in 1916.

Canneries operated
Working capital
Wages paid
Vessels:

Oaw 5 tons, power
Tonnage

Launches under 5 tons
Row boats and skiffs.

.

Total

Items. Number. Value.

2 $52, 123
8.5,000

11,915

1 7,000
25
1 1,250

13 655

1.57,943

Persons Engaged in the Clam-Canning Industry in Alaska in 1916.

Occupations and races. Number.

Diggers: Whites 35

Shoresmen:
Whites 26

13Natives . .

Total 39

Transporters: Whites 4

Grand total 78

Product op Clam Canneries in Alaska in 1916.

Products.
Number
cases.

Value.

Clams:
i-pound flat cans 5, 098

a 4, 161
443
367
24

$17, 867

15,098
1,422
1,178

57

No. 1 tall cans (10-ounce)
2-pound tall cans
10-pound tall cans

Clam juice: No. 2 tall cans

Total.... 10,093 35,622

I

a Includes 30 cases that were packed in southeast Alaska.
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MINOR FISHERIES.

TROUT.

DollyVarden and steelhead trout were taken commercially in Alaska

to the value of $6,935, which is a substantial gain over the produc-

tion of 1915, which was valued at $3,420. The largest items are

those of 504 cases of Dolly Vardens canned by the Midnight Sun
Packing Co., at Kotzebue Sound, and 39,297 pounds of frozen T)olly

Vardens shipped from southeast Alaska. A few barrels of the same
species were pickled in southeast and central AJaska, while 11,525

pounds of steelheads were frozen and shipped from southeast Alaska.

Products op the Alaska Trout Fishery in 1916.

Section and species. Frozen. Pickled. Canned.

Southeast Alaska:
Dolly Varden

Pounds.
39,297
11,525

Value.
$3,262

385

Barrels.
9

Value.
$108

Cases. Value.

Steelhead 3 $12

Total

Central Alaska:
Dolly Varden !

50, 822 3, 647 9 108 3 12

8 85
Steelhead i 23 59

Total 8 85 23
1

59

Western Alaska: Dolly Varden 1 504
1

3, 024

Grand total 50,822 3, 647 17 193 530 3, 095

SABLEFISH. ^

The sablefish, heretofore known as the black cod, has not yet

attained that importance as a product of Alaskan waters to which its

very excellent food properties justly entitle it; but the hope that

proper recognition will soon be given to it and that a permanent and

])rofitable industry in the sablefish fishery wiU be established, finds

encouragement in the increased quantity and value of the catch in

1916 over that of the preceding year. The total production in 1915

was 142,550 pounds, valued at $3,971, while in 1916 it was 304,141

pounds, valued at $11,185, the increase in quantity being 161,591

pounds and in value $7,214.

Shipment op Sablepish prom Alaskan Waters in 1916.

Condition. Pounds. Value.

Frozen 162,891
116,215
25,035

$3,652
6,746

787
Pickled
Fresh

Total 304, 141 11,185
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ATKA MACKEREL.

This is a valuable food fish which is found throughout the extent

of the Aleutian Islands. PracticaQy nothing has been done as yet to

exploit this fish commercially, but it is hoped that there may be

early expansion along this fine. The fish are easily taken by hook
and fine and are of good size, and in every way well adapted to

pickling. A. C. Goss, of Unalaska, was granted a permit to fish for

Atka mackerel within the Aleutian Islands Reservation, and as a

result the natives of Attu fished one day, June 6, 1916, and took

6,500 of this species, from Vhich Mr. Goss packed 27 barrels, valued

at S270.
RED ROCK COD.

The red rock cod, or rockfish, is now attracting more attention m
Alaska than formerly. It is a good food fish and in addition to

being consumed locally should merit more extensive exportation to

Puget Sound. The flesh is firm and shipments to Puget Sound can

be made in ice in the same way that salmon are shipped fresh. This

species may also be pickled, or it may be frozen. The red rock cod

takes the hook freely. Heretofore it has been caught in some num-
bers by halibut fishermen, who until recently have not regarded it as

worth saving. In 1916 rock cod to the amount of 36,000 poimds,

valued at SI,080, was sold fresh, and 9,200 pounds, valued at S214,

was pickled. The total product was thus 45,200 pounds, valued at

SI,294. These shipments were from southeastern Alaska.

CRABS.

Crabs of excellent quality are foimd in many places in Alaskan

waters. Their use so far has been almost whoUy to supply local

demands. They are on sale usually at local markets in Ketchikan,

Jimeau, and other towns. Some shipments of crabs have been

made to Puget Sound and it is not unlikely that before long this

industry may be developed more extensively.

MUSSELS.

Attention is invited to the extensive deposits of mussels in the

waters of Alaska. They are of good quality and when the American

trade develops the demand for mussels, Alaska wiU afford a profitable

field for the prosecution of the industry. Mussels are used as exten-

sively in Europe as oystem are used in the United States. It is

believed that in due course of time there may also be similar demand
for mussels in this country.

SHRIMPS.

The shrimp industry has begun to develop in Alaska. Certain

waters in the southeastern section are known to yield shrimp of
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excellent quality and large size. In 1916 there was some activity

in this work in the vicinity of Petersburg. There is every reason to

beheve that the business may be expanded very materially. Ac-

cording to the customs records the exportations from Alaska in 1916

were 68,845 pounds of shrimps in brine, valued at $2,770; 3,060

pounds dried shrimps, valued at $831; 100 pounds shrimp meat,

valued at $35; and 3,880 pounds shrimp fertihzer (shells), valued at

$114. The total value of the shrimp products in 1916 was $3,750.

SHARKS.

Recently there has been considerable progress in the utilization of

shark skins in the manufacture of leather, thus opening up an oppor-

tunity to utilize more fully another aquatic resource heretofore prac-

tically neglected. With a view to taking advantage of this oppor-

tunity a company was formed by Messrs. J. H. Scott and James Lee,

with headquarters at Ward Cove, to engage in the taking of mud
sharks in southeastern Alaska between Petersburg and Juneau. The
motor scow EUiott (139 tons net) was utilized in the work, which

resulted in the capture of 450 sharks. The carcasses were not used,

but it is hoped that in future operations they may be converted into

fertilizer. The hides were valued at $4,000, and the livers yielded

2,700 gallons of oil, valued at $1,350. The total value of the shark

products was therefore $5,350. The investment in this fishery was

$11,600, and employment was given to 12 persons, all whites. Cer-

tain preliminary steps have been taken by J. F. Lavarne, with a view

to establishing this industry in the vicinity of Seward.



FUR-SEAL INDUSTRY.

PRIBILOF ISLANDS.^

GENERAL ADMINISTRATIVE DUTIES.

The chief duties of the Bureau in connection wuth the fur-seal

fisheries was, as in former years, the administration of the affairs of

the Pribilof Islands Eeservation. The general oversight of the fur-

seal herd
;
the support, care, and education of the native inhabitants

;

the preservation of the skins of the seals taken for food purposes;

the care of the fox herds and the taking and preservation of fox pelts;

and the maintenance and upkeep of the Bureau’s property on the

islands are regular duties which tax to the utmost the limited num-
ber of employees available for detail to these islands. In addition

some attention is given to scientific work. In 19 16 additional informa-

tion was secm*ed in regard to seals of known ages, seals branded in

1912 affording the basis for the observations, A census of the seal

herd was again taken. Owing to the rapid increase in the size of the

herd the work of taking the census becomes increasingly comphcated

from year to year and was attended with particular difficulties in 1916.

PERSONNEL.

A list of the statutory employees on the Pribilof Islands is shown
in the introduction. The following additional information is given

regarding the activities of certain employees;

Assistant Agent Harry J. Christoffers, who had been temporarily

detailed to St. Paul Island since September, 1915, to reheve Agent
and Caretaker Fassett, returned to Unalaska in June, Mr. Fassett

having returned to St. Paul May 31. Assistant Agent Hanna reached

St. Paul May 31. He was appointed storekeeper, effective Septem-

ber 16. Storekeeper Bishop left St. Paul May 31. Dr. Miles reached

St. Paul in September; Dr. Hunter left in October. Agent and Care-

taker Proctor, who had been at the Pribilof Islands continuously for

a period of over five years, left for the States in October. Store-

keeper Flanna was detailed to St. George Island to take charge of

the Department’s work there during Mr. Proctor’s absence. Warden
Scudder was detailed from southeast Alaska to St. Paul, arriving

there in September, to assist with work in Mi\ Hanna’s absence.

Mrs. A. H. Proctor was employed temporarily in connection vath the

schools on St. George for a portion of the year. Later her work was
taken up by Mis. G. Dallas Hanna.

a The reports of H. C. Fassett, A. H. Proctor, and others have been drawn on freely in the prepara-

tion of this section.

80
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PURCHASE AND TRANSPORTATION OF SUPPLIES.

Tlie natives of tlie Pribilof Islands, who on June 30, 1916, num-
bered 311, have to be supplied in large measure from outside sources

with the necessities of life. There is, of course, an abundance of

seal meat available at the islands, and fish, sea hons, wild birds,

and birds’ eggs are utihzed to some extent. The seal meat, while

unlimited in quantity so far as the requirements of the natives are

concerned, must be used with moderation and not to the exclusion

of other foods. The reindeer herds which were placed on the islands

in 1911 have not yet contributed any material quantity of food.

Driftwood, which is found along the beaches, is available as fuel to

only a limited extent. It follows that considerable quantities of

food and fuel for the natives must be taken to the islands. In addi-

tion, clothing, shelter, and household furniture must be provided.

The purchasing and transportation of these supphes, together with

those required for the conduct of the Bureau’s general business on

the islands, require a large amount of work and attention.

A small quantity of supplies was purchased at Seattle in April by
an agent of the Bureau and transported to the Pribilofs tlu;ough the

courtesy of the Coast Guard.

Following the plan of the previous year, schedules of the general

supphes to be purchased were printed and distributed to prospective

bidders. The proposals received were made the basis for the sub-

sequent purchases.

The steamer EliJiu Thomson was chartered from the Pacific Cold

Storage Co., of Tacoma, Wash., for the purpose of transporting the

supplies to the islands. The vessel was loaded at Seattle and left

there September 5. Dutch Harbor was reached September 16.

From Dutch Harbor the vessel went to Unalaska on the 17th, left

there on the 18th, and arrived at St. George Island the morning of

the 19th. Unfavorable weather conditions delayed the discharging

of the cargo and the loading of miscellaneous outgoing freight, in-

cluding the annual shipment of fur-seal skins, and it was not until

October 12 that the vessel was able to leave the islands. Direct

passage was made to Taku Harbor, where, in accordance with pre-

vious arrangements, a cargo of cannecf salmon was placed aboard the

vessel for the account of the Pacific Cold Storage Co. The ship ar-

rived at Taku Harbor October 19, left there the 21st, and arrived at

Seattle on the 26th.

No landing can be made at either St. Paul or St. George Islands by
vessels of any size. Ships visiting these islands must anchor offshore,

and any merchandise to be landed must be taken ashore in lighters.

In the past the native bidarras have been used for this work. The
decrease in the available supply of sea-hon skins, used for covering

103926°—17 6
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the bidarras, made it necessary in 1916 to provide some other form of

boat to supplement the bidarras. Two flat-bottom skiffs, built some-

what after the pattern of the Karluk skiff, were shipped from Seattle

and used in connection with the unloading of suppbes at St. Paul

Island. They were satisfactory in smooth water, but were not as

good as the bidarras in rough water. At St. George a canvas-covered

bidarra was tried out with fairly satisfactory results. The canvas

used was No. 0. By using heavier canvas and placing chaffing strips

of iron bark on the bottom and sides it is believed that a canvas cover

will be as satisfactory as one made from sea-lion skins.

NATIVES OF THE PEIBILOF ISLANDS.

No important changes took place among the native inhabitants of

the islands in 1916, either in respect to their numbers or mode of life.

The isolation of the islands naturally tends to keep the existing popu-

lations intact, and they have remained approximately the same in

numbers for many years.
SUPPORT,

Very fittle opportunity exists for the natives of the Pribilofs to se-

cure for themselves the means of a hvehhood. They were originally

taken to the islands to assist in sealing operations, and with the de-

cline of the sealing industry their most important occupation was lost

to them. The soil and climate do not permit the raising of agricul-

tural products except to a very slight extent, and natural resources

susceptible of exploitation at present are almost nonexistent. The
result is that in recent years the Government has been obliged to con-

tribute largely to the support of these people. The Bureau is en-

deavoring to develop as far as possible opportunities whereby the

natives may assist themselves. Among the possibilities which have

been suggested are the development of the local fishery, the making
of souvenirs and curios for sale to tourists and others, the develop-

ment of the reindeer herds, and the introduction and utilization of

various domestic animals.

In recent years the natives have received some assistance in the

way of employment given them by the Navy Department in connec-

tion with the local radio stations. As a result of a decision by the

Comptroller of the Treasury, they will be paid in cash for services

performed in the taking of fox skins at the islands, payments to be

made from the proceeds of the sales of the skins at the rate of S5 for

each skin taken.
HEALTH.

The services of a physician were available on each island throughout

the year. The appropriations provide for only two physicians for

the Pribilof Islands, and since it is manifestly essential that one
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be on duty at all times on each island it is impossible to grant either

a leave of absence at any time. This condition in connection with

the impracticability of employing physicians temporarily as reliefs

for the permanent ones makes it generally necessary for a physician

to resign in order to obtain a leave of absence. Some method
whereby this difficulty may be overcome should be evolved. It has

been suggested that it might be possible to secure the services of

physicians for hmited periods from some other branch of the Gov-
ernment service.

In these primitive communities on St. Paul and St. George Islands

the work of the physicians is in no small degree that of preventing

disease and of improving general sanitary conditions. In addition

to purely professional work they are called upon to give attention

to the condition of the houses of the natives, to their food, clothing,

and methods of living in general. While much has been accom-

plished in raising the standard of living among these people, and

while conditions as a whole are probably on a more desirable plane

than ever before, much remains to be done, and a large field for use-

ful work is open to physicians who are sufficiently interested in this

kind of work to undertake it with enthusiasm.

St. Paul Island .—The health of the natives was on the whole satis-

factory during the year. With the exception of an epidemic of

gastroenteritis in February and March, there was very little real

sickness. During this period two deaths occurred; one from acute

gastroenteritis and one from chronic pulmonary tuberculosis with

acute gastroenteritis.

The hospital which was opened in 1915 has proved a decided

success and of great help to the resident physician. In the period

from September 1, 1915, to September 1, 1916, eleven cases were

treated there. Among these were a patient from the navy collier

Saturn and two from the Navy radio station. In this connection

it may be stated that in the same period the physician on numerous
occasions rendered services, including dental work, to persons em-
ployed by the Navy Department.

In cooperation with the school-teachers, attention was given to

sanitary conditions in the school, and the children were instructed

in elementary principles of hygiene and in breathing and other health-

ful exercises. It is hoped that the instruction given in the school

will have a beneficial influence upon the home fife of the children, in

which the field for improvement is large.

In the latter part of 1915 a physical examination was made of each

native on St. Paul. This examination gave the physician an oppor-

tunity to inform himself quite thoroughly in regard to the physical

condition of each one and was especially valuable in bringing to fight

defects and weaknesses which in many cases would otherwise have
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remained unsuspected. Each native was given instruction in bodily

hygiene and special treatment whenever the circumstances required it.

The Bureau plans to have these examinations repeated from time to

time.

In connection with the physical examinations, special efforts were
made to inculcate in the natives an appreciation of the value of

proper care of the teeth. Dr. Hunter had some knowledge of den-

tistry, and during the period of his work at St. Paul attended to such

dental work as was practicable mider the circumstances.

It is worthy of mention that certain insanitary practices formerly

common among the natives in connection with their religious cere-

monies have been discouraged. The natives as a whole have not

proved obstinate in this matter, and while they have not discon-

tinued the practices altogether much has been accomphshed.

St. George Island .—In addition to the treatment of specific cases of

illness, attention was given to sanitary matters about the village,

the condition of the natives’ houses, the condition of seal meat pre-

served by the natives for food, and to other matters of hygienic im-

portance.

Quarters should be fitted out on St. George Island for use as a

hospital. Facilities for the proper treatment of patients are as

necessary there as on St. Paul Island, where the benefits accruing

from a small but well-planned hospital are unquestionable.

SCHOOLS.

The Bureau is charged with the education of the native children

on the Pribilof Islands and three teachers are regularly employed,

two on St. Paul and one on St. George. In addition, a temporary

assistant is employed at a nominal salary to assist with the work on

St. George. The opportunities which the children have for ac-

quiring useful knowledge and right methods of living are so limited

that the responsibility placed upon the teachers is one which should

be assumed only by those who are actually interested in the work
for its own sake. The Bureau feels that the present teachers are

fully awake to the situation and are accomplishing much good.

St. Paul Island .—The 1915-16 session began September 13, 1915,

and ended May 26, 1916. Sixty pupils were in attendance. The
courses prescribed for ordinary schools were kept in mind and fol-

lowed in all the essentials as far as was possible and practical. Spe-

cial effort was made to have the children speak and read English

and to think in that language, and much ingenuity was displayed by
the teachers in their efforts to secme the desired results. Attention

was given to the health of the pupils and gymnastics were made a

part of the regular program. Music, games, and nature-study work
were interspersed with the more formal phases of school routine.

The increased facility in the use of Enghsh on the part of the chil-
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dren and the marked improvement in their conduct and general

appearance have been made the subject of very favorable comment.
During the summer months of 1916 efforts were made along lines

suitable to the vacation period to keep the children interested in

their work.

The 1916-17 session began September 12, with an enrollment of

64 pupils.

St. George Island .—Senior and junior schools were maintained on
this island during the 1915-16 school year. The senior school was
opened on September 6, 1915, and was continued until May 26, 1916.

Twenty-four children, ranging in age from 7 to 17 years, were in

attendance. In addition to the usual courses of instruction, special

efforts were made to promote the use of English by the children in

their ordinary conversation. Instruction was given the girls in plain

sewing and darning and the hoys in cobbling. During the vacation

period in the summer season of 1916, with the exception of a short

period when the teacher was detailed to St. Paul Island to assist with
the seal census, the children were assembled one-haK day each week
for supplementary instruction.

The junior school was opened on September 8, 1915, and was con-

tinued through July, 1916. At the begiiming of the term 23 chil-

dren, ranging from 3 to 6 years of age, were in attendance. It was
soon found that those 3 years of age were too young and they were
excused from further attendance. Kindergarten methods were em-
ployed, and it is felt that the benefits which these small children

receive through intelligent direction of their activities fuUy justify

the continuance of this kind of instruction.

Attendance at Salem Indian Training School .—Most of the Pribilof

Islands natives who were in attendance at the Salem Indian Training

School, at Chemawa, Oreg., in 1915, continued their studies there

in 1916. Two other natives, loaniky Emanoff and Peter Tetoff, of

St. Paul Island, came on the supply ship to Seattle in the fall and
entered the school in October.

Natives of the Pribilof Islands in Attendance at the Salem Indian Training
School, Chemawa, Greg., in 1916.

Name. Attendance began— Remarks.

George Lekanof
Constantine Lestenkof .

Alexey Emanoff «
Agrafina Fratis

August, 1914
do

October, 1915
do

From St. George Island.
Do.

From St. Paul Island.
Do.
Do.
Do.
Do.
Do.

Entered from St. Paul Island, but no longer
a resident of the Pribilofs.

Julia (Ouliana) Fratis
Martha Fratis

do
do

loaniky Emanoff
Peter Tetoff

October, 1916
do

Alexander Melovidov July, 1911

« Left the Chemawa school on February 29, 1916, for the school at the Fort Lapwai Sanitarium, Lapwai,
Idaho, on accoimt of condition of health.
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SAVINGS ACCOUNTS.

The Washington Loan & Trust Co., Washington, D. C., has remained

throughout the year the depositary of the natives’ personal funds

in the custody of the United States Commissioner of Fisheries as

trustee. Interest is paid on these fimds at the rate of 3 per cent per

annum and is calculated on monthly balances. It is credited on the

last days of December and Jime (or on the first days of the months fol-

lowing) of each year for the preceding periods of six months.

On January 1, 1916, the amount of the funds including interest,

$75.39, credited December 31, 1915, was $5,068.61. Interest credited

June 30, 1916, amoimted to $74.84. The amount withdrawn for the

natives in the year was $484.87. The balance on January 1, 1917,

including mterest, $70.78, credited on that date, w^as $4,729.36.

The account is subject to an audit by the disbursing clerk for the

Department tmce each year.

Pribilof Islands Natures’ Savings Accounts in the Custody of the United
States Commissioner of Fisheries, as Trustee, January 1, 1917.

Funds of— Amount.

Paul Island:
Bourdukofsky, Apollon $221. 95
Bourdukofsky, Peter 133. 30
Diakanof, Auxenia 22. 88

Emanoff, Elexey 262. 48
Fratis, Agrifina 82. 51

Fratis, Akalina 486. 24

Fratis, Martha 82. 49
Fratis, Ouliana 82. 49
Gromof, Ouliana 843. 05
Hanson, John 73. 48

Kozlof, Parascovia 174. 35
Krukof, Julia B 105. 69
Melovidov, Alexandra 38. 32
Melovidov, Alfay 38. 32
Melovidov, Anton 15. 04

Melovidov, Joseph 38. 32
Melovidov, Marcia 38. 32
Melovidov, Salome 1. 02
Melovidov, Vincent 38.31
Merculiei, Dosofoy 34. 36
Merculief, Macar 34.36

Funds of— Amount.

Paul Island—Continued.
Merculief, Marian $34. 36
Merculief, Paul A 13. 46
Merculief, Terrenty 34. 36
Oustigof, Peter 98. 04
Pankof, Agrifina S 305. 26
Rookavishnikof, Elizabeth 27. 02
Stepetin, Marina 15. 09

, George Island:
Merculiof, Agrifinaa 159. 48
Galanin, Mary 276. 36
Lestenkof, Dimitri 115. 15
Lestenkof, Michael 280. 78
Merculiof, Joseph 104. 42
PhilomonoL Mary b 105. 32
Prokopiof, Peter ! 66. 41

Shane, Michael 74. 31
Philomonof, Zoya c 143.90
Zacharof, Emanuel 28. 36

Total 4, 729. 36

a Formerly Agrifina Bogadanof, of St. Paul Island.
b Deceased, estate undivided,
c Formerly Zoya Swetzof.

CENSUS.

A recapitulation of the census of native inhabitants of St. Paul

Island as of June 30, 1916, is as follows:

Total native population June 30, 1915 193

Births during year ended June 30, 1916 6

Returned to island from school, year ended June 30, 1916 1

Departures during year ended June 30, 1916 5

Deaths during year ended June 30, 1916 3

Total native population June 30, 1916 192



FUR-SEAL INDUSTRY. 87

A recapitulation of a similar census for St. George Island follows:

Total native population June 30, 1915 121

Births during year ended June 30, 1916 6

Deaths during year ended June 30, 1916 8

Total native population June 30, 1916 119

From the foregoing it will be noted that the total native popula-

tion of the Pribilof Islands on June 30, 1916, was 311, as compared
with 314 on June 30, 1915.

INTRODUCTION OP DOMESTIC ANIMALS.

With the view of determining whether Angora goats might not be

successfully introduced on the Pribilof Islands, a number were sent

from Seattle on the supply ship. Nine were delivered to St. Paul

Island and six to St. George Island.

It is felt that if the experiment proves successful the animals will

not only contribute to the support of the natives, but wiU afford an
opportunity for them to acquire personal ownership of live stock

and to profit through their ovm individual efforts. It is hoped that

the animals will be able to subsist themselves, though shelter will

have to be provided for the winter season. The live stock owned
by individual natives on the islands is at present limited to poultry.

FUR-SEAL HERD.

KILLING OP SEALS.

The law limiting the killing of fur seals on the Pribilof Islands to

the number required for the use of the native inhabitants remained

in effect throughout the year. The Department decided tentatively

upon 5,000 3-year-old male seals as a proper allowance for this

purpose, but authorized the killing of additional seals up to 7,500 if

that number could be properly utilized. It was also arranged that a

limited number of seals of other ages might be taken in place of

3-year-olds as needed for special purposes. It was also provided

that the seals should be taken at St. Paul Island and St. George Island

approximately in proportion to the native population of the two
islands. On this basis about 5,000 of the 7,500 would be allowed for

the uses of the St. Paul natives and 2,500 for the St. George natives.

Circumstances later made it desirable to change this ratio by increas-

ing the percentage which might be taken at St. George. Under
present conditions the only use made of seals by the natives is to

supply meat for food. The number of seals killed in the calendar

year 1916 for food was 3,483 on St. Paul Island and 2,983 on St.

George Island, a total of 6,466 for both islands.®

a In arriving at the total number of seals killed on each island the Bureau has had to depend upon tele-

graphic advices in respect to the number killed after the close of navigation in the fall of 1916. Subsequent
reports may indicate very slightly different totals.
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The number of seals reported as killed for food purposes does not

necessarily correspond with the number of skins secured, for from

time to time individual seals are found dead from which merchantable

skins are obtained.

Record of Fur Seals Killed on St. Paul Island, Alaska, in the Calendar
Year 1916.

Date. Hauling ground driven.
Niun- ^

ber. 1

Date. Hauling ground driven.
Num-
ber.

Mar. 3 ’ Sivutch (Sea Lion Rock) 59 i July 24 Reef r 195
May 27 , Reef a 101 i

i

26 R eef and Gorbatch / 2S4
30 Northeast Point

1
1

'

1 27 Northeast Point 1

June 3 Reef 67 ;

' 29 Gorbatch b 178

3 Polovina 1 ' 29 Northeast Point 1

7 Northeast Point 1 ‘ Aug. 1 Tolstoi 241
10 Polovina 1 4 do b 117
12 Reef 209 9 Northeast Point 1

14 Northeast Point 1 , 11 Gorbatch 59
17 Polovina 1 1 Sept. 3 Northeast Point 1

22 Northeast Point 1 ' 4 Gorbatch 61

23 Reef 60 12 Northeast Point 1

27 Northeast Point 1 Oct. 12 do 1

30 Reef and Gorbatch 366 17 Tolstoi 53

July 5 Northeast Point 1 17 Northeast Point 1

6 Gorbatch 6 113 1 27 Reef Peninsula 113

10 Reef and Parade Ground C 272 1 Subsequent killings through
15 Reef and Gorbatch 481 ' Dec. 31 9 313
18 Nnrthpn<;t. Point
20 Reef and Gorbatch dl Total 3,483
22 Reef 93

;

i

a Includes 1 which died on drive and 11 which were suffocated on killing field.

b Includes 1 which died on drive,

c Includes 2 which died on drive.

d Found dead on line of drive of July 15.

e Includes 5 which died on drive.

/ Includes 18 which died on drive.

g Details not available owing to close of navigation in the fall of 1916. It is contemplated printing them
in the corresponding report for 1917.

Record of Fur Seals Killed on St. George Island, Alaska, in the Calendar
Year 1916.

Date. Hauling grotmd driven.
Num-
ber. '

1

Date. Hauling groimd driven.
Num-
ber.

June 9 East Cliffs 32
1

' July 27 Zapadni 22
13 Zapadni 2 1 1 29 East Cliffs 103

15 North 1 34 i Aug. 1 North 120

22 Starava Artil 49 3 East cuffs 213
22 Zapadni 1 5 North 145

24 East Cliffs ! 123 8 East Cliffs 40
27 North 201 10 North 94

29 Staraya Avtil 55 10 Zapadni 1

July 1 East Cliffs 115 Oct. 16 1

North 169 20 Staraya Artil 40
7 East Cliffs 109 23 East 78

11 Staraya Artil 71 27 Staraya Artil and North 88
12 North 295 Subsequent killings through
15 East Chffs 355 Dec. 31 a 297
16 Zapadni 1

22 do 1 Total 2,983
24 North 128

a Details not available, owing to close of navigation in the fall of 1916. It is contemplated printing them
in the corresponding report for 1917.

WASTE SEALING PRODUCTS.

The suggestion having been made that the deposits of bones of

fur seals and sea hons on the Pribilof Islands might be sufficient in

quantity and in quality to warrant their exploitation commercially,
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an investigation was undertaken in 1916 in order to obtain the salient

facts.

The work was taken up along two lines—first, to ascertain the

extent of the deposits on the islands and, second, to ascertain the

commercial value of the bones. It was not practicable to undertake

field work for the purpose of ascertaining the quantity of bones

until late in the summer. Various areas were examined in a system-

atic manner, bi>t the season’s work was completed so late that a

full report could not be completed before the departure of the last

vessel leaving the islands in the year. A prehminary report received

by the office indicated that on the fields which were examined there

are about 6,000 tons of bones and that other fields not examined

would also prove to be productive of material. A considerable

quantity of bones was also collected and forwarded to Seattle on

the supply ship. Portions of this consignment were subsequently

forwarded to various persons and firms who were interested in the

matter and desired to have an opportunity to examine and analyze

the material. An analysis of a quantity of the bones by the Bureau
of Soils, Department of Agriculture, showed that they contained

from 24.85 to 25.26 per cent of phosphoric acid and from 4.57 to

4.80 per cent of nitrogen.

When the commercial killing of seals is again resumed the surplus

carcasses will be available as a source of fertilizer material and possibly

of other products. Use is made of waste meat and bones in the

preparation of food products for domestic farm animals, and the

possibility of utilizing seal carcasses for these products should receive

careful consideration. It has been estimated roughly that the amount
of raw material available will be about 50 pounds per seal.

Seal throats .—The natives of the Pribilofs are accustomed to utiliz-

ing to a limited extent the tough, leathery throats of the fur seals in

the manufacture of cardcases and other small articles, chiefly for sale

as souvenirs. In 1915 and 1916 efforts were made by the Bureau

to determine whether a product could not be made from these throats

which would meet with a steady demand in some industry. Quan-

tities of the throats were secured at the islands and steps were taken

to bring the subject to the attention of various firms which might

be interested in experimenting with the material. A few samples

were tanned by the Helburn Leather Co., Salem, Mass. The quality

of the product was satisfactory, but the expense of tanning the throats,

due to their small size, made it questionable whether they could

be marketed in competition with other products. However, the

Bureau has not suspended its efforts, and it is hoped that sooner or

later some one will find an economic use for what remains otherwise

largely a waste product.
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CENSUS OF THE FUR-SEAL HERD.

As in previous years, a census of the fur-seal herd at the Pribilof

Islands was taken in 1916. A census has been taken annually since

pelagic sealing was abolished, and the results show clearly the rapid

recuperation of the herd when relieved from the disastrous effects of

pelagic seahng.

The censuses of 1912 and 1913 were taken by George A. Clark. The
1914 census was taken by Messrs. Osgood, Preble, and Parker in con-

nection with a special investigation made by them, the results of

which were published in Bureau of Fisheries Document No. 820. The
1915 and 1916 censuses were taken under the direction of G. Dallas

Hanna, assisted by other officers of the Alaska service. Owing to the

different cficumstances under which the censuses were taken, the

development of additional information in regard to the herd from

year to year, including a better understanding of the annual per-

centage of mortality in the younger animals, the figures for those

components of the herd which can not be actually counted in their

entirety are not exactly comparable. The classes whose numbers
may be obtained by actual count are harem bulls and pups of the

season. The idle bulls may be counted with considerable accuracy.

The number of breeding cows in any season, which class includes all

females 3 years of age and upwards, is equal to the number of pups

born that season.

In computing the number of young seals of various classes in

1915 and 1916, by making deductions from the number of pups bom
in preceding years, the natural mortality of young seals at sea was
placed at 35 per cent for the first year, 20 per cent for the second

year, and 4 per cent for the third year. This assumption calls for a

survival to the end of the third year of approximately 50 per cent

of the seals born. The loss hi the fourth, fifth, and sixth years is

knovm to be small, and it is believed that the deductions made for

the losses in the first three years are sufiB.ciently ample to cover those

of the fourth, fifth, and sixth years. In 1914 the assumed percentages

of loss were 50 per cent for the fihst year, 15 per cent for the second, 10

per cent for the third, and 5 per cent for the fourth year.

In 1916 the class of seals which was designated as young bulls in

the censuses of 1912, 1913, and 1914 was divided into 5 and 6 year-

old classes. The young bulls of the 1915 census were considered as

5-year-olds, and in the table which follows they have been referred

to that class. At the time the 1915 census was taken it was believed

that the 6-year-old bulls were included among the harem and idle

bulls. Deductions from studies subsequently made indicate that

when the number of idle bulls is equal to more than 50 per cent of

the number of harem bulls, as was the case in 1916, the 6-year-old

males are properly excluded from these classes.
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General Comparison of Recent Censuses op the Seal Herd.

Class of seals. 1912

1

1913 1914 1915 1916

1,358
81,984

113

1,403
92, 269

105

1,559 2,151
103,527

673

3,500
116,977
2,632

93,250
172Idle bulls

Young bulls (chiefly 5-year-olds) 199 259 1,658
5-year-old males 11, 167

5-year-old males 11,271 15,494

4-year-old males 100 2,000 9,939 15,848
18,282
23,990

15,427

3-year-old males 2,000 10,000 13,880
17,422

19,402

2-year-old males 11,000 15.000
20.000
15,000

24, 169
33,645Yearling males 13,000 23,068

17,422
23,067
93,250

30,307
23,9902wear-old cows 11,000 24, 245

33,646
116,977

Yearling cows 13,000 20,000
92, 269

30,306
103, 527Pups 81,984

Total 215,738 268,305 294,687 363,872 417,281

The following information in regard to the 1916 census is taken

from Mr. Hanna’s report:

Pups .—An enumeration of all the pups born in the season was made between July

26 and August 15, both dates inclusive. The work was carried on with conciderably

gi-eater diflSculty than in former years. Not only was there a much larger number of

animals to be counted, but other conditions resulting from the increase in the size of

the herd contributed to the difficulty. The work of completing the count was de-

layed until August 15, when some of the pups had taken to the water, and this,

together with the unfavorable conditions for counting pups on the breeding grounds

due to the presence there of more bulls than in previous years, may have resulted in

an error in the count amounting to as much as 3 or 4 per cent. It is not believed that

the error was more.

Distribution op Pups at the Pribilop Islands in 1916.

Rookery.

ST. PAUL ISLAND.

Kitovi
Lukanin
Gorbatch
Ardiguen
Reef
Sivutch
Lagoon
Tolstoi
Zapadni
Little Zapadni
Zapadni Reef
Polovina
Polovina Cliffs

Little Polovina
Morjovi

Vostochni

Total.

ST. GEORGE ISLAND.

North
Staraya Artil
Zapadni
South
East Reef
East Cliffs

Total

St. Paul Island
St. George Island

Total, both islands

Date of counts.
Living Dead

i

Total
pups. pups. pups.

2,445 27

1

2,472
2,055 86 2,141
8,612 252 8,864
693 7 700

16, 148 183 16,331
4,951 69 5,020
385 3 388

11,919 146 12,065
9,535 147 9.682
6,127 150 6,277

262 4 266
4,631 113 4,744
1,663 20 1.683
1,059 15 1,074
2,717 44 2,761

]• 23,483 904 24,387

96.685 2,170 98.855

6,122 124 6,246
5,460 85 5,545
957 8 965
19 19

1,568 17 1,585
3.684 78 3,762

17,810 312 18,122

96,685 2,170 98,855
17,810 312 18,122

114,495 2,482 116,977

Aug. 3
Aug. 1

Aug. 3
do

July 27
July 26
July 29

do
Aug. 2 and 14

.

Aug. 14
Aug. 2
Aug. 1

do
do

July 30
r....do
(Aug. 15

Aug. 6.
do.

Aug. 7.

do.
Aug. 5.

do.
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Percentage of Increase or Decrease in the Number of Pups in 1916 from 1915.

Rookery.
Total put)S,

1915.
Tot^^pups,

Percentage
of increase

(+) or de-
crease (—).

ST. PAUL island.
Elitovi 2,475

1,954
2,472
2,141
8,864

700

— 0.12
+ 9.57
-i-27.02

H-10.75
-blO. 71

+10.69
— 1.52

Gorbatch 6,978
Ardiguen 632
Reefr. 14,750

4,535
394

16,331
5,020
388

Sivutch

Tolstoi 11,623
8.740

12,065
9,682
6,277

+ 3.80
+10. 77
+10. 47
+21.46
+14. 01

+ 8.37

+ .84

Zapadni
Little Zapadni 5,682

219Zapadni Reef 266
Poiovina 4,161

1,553
1,065
2,395

4,744
1, 683Polovina Cliffs

Little Polovina 1,074
2,761

24,387
Morjovi +15. 28

+16.23Vostochni 20,981

Total 88,137 98,855 +12.16

ST. GEORGE ISLAND.
North 5,731 6,246 + 8.98
Starava Artil 4, 450 5,545

965
+24.60
— 2.42Zapadni 989

South 26 19 —26. 92
East Reef 1,047

3,147
1,585
3,762

+51.38
East Cliffs +19.54

Total 15,390 18,122 +17. 75

St. Paul Island 88,137
15,390

98,855
18, 122

+12. 16
+17. 75St. George Island

Total, both islands 103,527 116,977 +12.99

Percentage of Annual Increase of Pups, 1912 to 1916.

Year.
Number of

pups.
Percentage
of increa.se.

1912 81,984
1913. 92,269 12.54
1914 93, 250 1.06
1915 103, 527 11. 02
1916 116,977 12.99

I

These figures suggest that the normal rate of increase is about 12 per cent. No
good reason is known for the-small percentage of increase in 1914.

The dead pups were counted at the same time as the live ones. In 1916 the pro-

portion of dead pups to the total number born was somewhat larger than in previous

years. No e\ddence of Undnaria was seen. Mange, which was observed on a large

number of pups in 1915, appeared to a lesser extent in 1916.

Number and Distribution of Dead Pups in 1916.

Rookerj’.
Total Dead

Percentage of dead.

pups. pups.
1916 1915

Kitovi
ST. PAUL ISLAND.

2,472
2,141
8,864

700

27 1.09 1.86
Lukanin 86 4.01 1.43
Gorbatch 252 2.84 1. 37
Ardiguen 7 1.00 1. 42
Reef 16,331

5,020
183 1. 12 1.65

Sivutch 69 1. 37 1.23
Lagoon 388 3 .77 1.78
Tolstoi 12,065

9,682
146 1. 21 1.05

Zapadni 147 1. 51 2.19
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Number and DiSTRiBUTi(j)N op Dead Pups in 1916—Continued.

Rookery. Total Dead
Percentage of dead.

pups. pups.
1916 1915

ST. PAUT. ISLAND—continued.
Little Zapadni 6,277

266
150 2. 38 1.69

Zapadni Reefs 4 1.50 1.37
Polovina .* 4,744

1,683
1,074

113 2. 38 1.73
Polovina Cliffs 20 1. 18 .58
Little Polovina 15 1.39 1.13
Morjovi 2,761

24,387
44 1.59 1.58

Vnstochni 904 3. 70 2. 75

Total 98,855 2,170 2. 19 1.82

ST. GEORGE ISLAND.
North 6, 246 124 1.98 1.90
Staraya Artil 5,545 85 1.53 1. 19
Zapadni 965 8 .82 1.11
South 19
East Reef 1,585 17 1.07 .28
East Cliffs 3,762 78 2.07 .89

Total 18,122 312 1.72 1.32

St. Paul Island 98,855
18,122

2,170 2. 19 1.82
St. Georee Island. 312 1.72 1.32

Total, both islands. . 116,977 2,482 2.12 1.74

The number of pups which were killed as a result of counting this class of animals

was 27. It was impossible to control the pups so as to obviate all danger to them, part

of the difficulty arising from the large number of vicious bulls present. The propor-

tion of those killed in taking the census to the number born was less than 1 to 4,000.

Location and Number op Pups Which Died as Direct Result of Count in 1916.

Rookery.
Number.
killed.

Cause.

Lukanin (St. Paul) 1 Smothering.
Reef (St. Paul) 1 Trampling by bull.

Do 16 Drowning and smothering.
Tolstoi (St. Paul) 2 Smothering.

Do 2 Drowning.
PoloAdna (St. Paul) 1 Smothering.
Vostochni (St. Paul) 2 Do.
East Cliffs (St. George) 2 Drovming.

Total 27

Breeding cows .—This class of seals is made up of females 3 years of age and upward.

Since no cow gives birth to more than one pup in a year, the number of animals in

this class in a given year can not be less than the number of pups born that year. The
number of pups born in 1916 was found to be 116,977, which may be taken as the num-
ber of breeding cows. While taking the pup census, 79 dead cows were found.

Considerable numbers of cows which were branded in 1912, when they were pups,

were seen on the rookeries in 1916.

Harem bulls and idle bulls .—The counts of these animals on the rookeries were made
for St. Paul Island on July 16, 17, 18, and 19 and for St. George Island on July 19 and
20. The dates on which the corresponding counts were made in 1915 were July 17,

18, 19, and 21 and July ]9 and 20. The close correspondence of the dates makes the

results properly comparable.

The counting of the bulls was attended with considerable difficulty and danger, and
resort was had to various methods of procedure in order to secure accurate results.

A great deal of fighting among the bulls was observed on all the rookeries.

The boundaries of the breeding areas were plotted on Coast and Geodetic Survey
charts.
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Harem and Idle Bulls in 1916.

Rookery.
j

1

Date.
Harem
bulls.

Idle
bulls.

Total.

ST. PAUL ISLAND.
July 16 95 44 139
...do 64 45 109
July 17 234 110 344
...do 33 9 42

ReeC do 490 269 759
...do 162 111 273
July 18 13 8 21

...do 361 335 696

...do 309 332 641

...do 178 157 335

Zapadni Reef ...do 8 1 9

Polovina July 19 162 90 252

Polovina Cliffs . . .do 59 47 106

Little Polovina ...do 31 21 52

Moriovi ...do 95 88 183

Vostochni . ..do 654 611 1,265

Total 2,948 2,278 5, 226

ST. GEORGE ISLAND.
North July 20 200 103 303

Staraya Artil .. .do 142 109 251

Zapadni July 19 31 47 78
.. do 3 3

East Reef July 20 73 44 117

East Cliffs 103 51 154

Total 552 354 906

St Paul Island - 2, 948 2, 278 5,226

St George Island 552 354 906

Total, both islands 3, .500 2, 632 6, 132

Comparison of Harem and Idle Bulls in 1916 with 1915.

Rookery.

Harem bulls. Idle bulls. Total.

1915 1916 Gain. 1915 1916 Gain. 1915 1916 Gain.

ST. PAUL ISLAND. Per ct.

1

Per ct. Per ct.

Kitovi 67 95 41. 79 24 44 83.33 91 139 .52. 74

Lukanin 46 64 39. 13 18 45 150.00 64 109 70. 31

Gorbatch 152 234 53.94 35 110 214.28 187 344 as. 95
.\rdiguen 25 33 32.00 6 9 50.00 31 42 35. 48

Reef 294 490 66.66 59 269 355.93 3.53 7.59 115. 01

Sivutch 96 162 68. 75 23 111 382.60 119 273 129.41

Lagoon 15 13 a 13. 33 4 8 100.00 19 21 10. 52

Tolstoi 237 361 52. 32 46 335 628. 26 283 696 145. 93

Zapadni 173 309 78. 61 92 332 260. 86 265 641 141.88

Little Zapadni 106 178 67. 92 26 157 503.84 132 335 153. 78

Zapadni Reef 7 8 14.28 6 1 083.33 13 9 0 30.76

Polo^dna 70 162 131.42 31 90 190. 32 101 252 149.50

Polovina Cliffs 33 59 78. 78 11 47 327. 27 44 106 140.90

Little Polovina 21 31 47. 62 9 21 133. 33 30 52 73.33

Morjovi 51 95 86. 27 21 88 319.04 72 183 154. 16

Vostochni 396 654 65. 15 135 611 352. 59 531 1,265 138.22

Total 1,789 2,948 64. 78 546 2, 278 317. 21 2,335 5,226 123. 81

ST. GEORGE ISLAND.

North, 141 200 41.84 53 103 94.33 194 303 56. 18

Starava Artil 89 142 59. 55 31 109 251. 61 120 251 109. 16

Zapadni 23 31 34. 78 10 47 370.00 33 78 136. 36
Smith 3 3 3 3

East Reef 30 73 143. 33 is 44 144.44 48 117 143. 75

East Cliffs 76 103 35. 52 15 51 240.00 91 154 69.23

Total 362 552 52. 48 127 354 178. 74 489 906 85. 27

St. Paul Island 1,789 2,948 64. 78 546 2,278 317. 21 2,335 5,226 123. 81

St. George Island 362 552 52. 48 127 354 178. 74 489 906 85.27

Total, both islands 2,151 3,500 62.71 673 2,632 291.08 2,824 6, 132 117. 13

a Loss.
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The average harem.—The average number of ])reeding cows in the harems for the

entire herd, or for subdivisions thereof, may be ascertained by dividing the number

of breeding cows, which is equal to the number of pups, as ascertained by count, by

the number of harem bulls present on the area considered. In 1914 the number of

cows in the average harem, for the herd as a whole, was 59.8; in 1915, 48.13; and in

1916, 33.42.

The following table shows the size of the average harem, together with the per-

centage of idle bulls to harem bulls for the herd and for various subdivisions thereof

in 1915 and 1916:

Average Harem and Percentage of Idle Bulls to Harem Bulls, 1915 and
1916.

Rookery.

1915 1916

Breed-
ing

cows.

Harem
bulls.

Aver-
age

harem.

Percent-
age idle
bulls to
harem
bulls.

Breed-
ing

cows.

Harem
bulls.

Aver-
age

harem.

Percent-
age idle
bulls to
harem
bulls.

ST. PAUL ISLAND.

Kitovi 2,475 67 36.9 35.8 2, 472 95 26.0 46.3
Lukanin 1,954 46 42.5 39.1 2, 141 64 33.4 70.3
Gorbatch 6,978 152 45.9 23.0 8,864 234 37.9 47.0
Ardiguen 632 25 25.3 24.0 700 33 21.2 27.3
Reef 14, 750 294 50.2 20.0 16,331 490 33.3 54.9
Sivutch 4,535 96 47.3 • 23.9 5,020 162 31.0 68.5
Lagoon 394 15 26 3 26.7 388 13 29.8 61.5
Tolstoi 11,623 237 49.0 19.4 12,065 361 33.4 92.8
Zapadni 8, 740 173 50.5 53.2 9,682 309 31.3 107.4
Little Zapadni 5,682 106 53.6 24.5 6,277 178 35.3 88.2
Zapadni Reef 219 7 31.3 85.7 266 8 33.2 12.5
Polovina 4, 161 70 59.4 44.3 4,744 162 29.3 55.

5

Polovina Cliffs 1,553 33 47.1 33.3 1,683 59 28.5 79.7
Little Polovina 1,065 21 50.7 42.9 1,074 31 34.6 67.7
Morjovi 2,395 51 46.9 1 41.2 2,761 95 29.1 92.6
Vostochni 20,981 396 53.0 34.

1

24,387 654 37.3 93.4

Total 88, 137 1,789 49.27 30. 52 98, 855 2,948 33.53 77.27

ST. GEOKGE ISLAND.

North 5,731 141 40.6 :i7.6 6,246 200 31.2 51.5
Starava Artil :

.

4,450 89 50.0 34.8 5,545 142 39.0 76.8
Zapadni 989 23 43.0 43.5 965 31 31.1 151.6
South 26 3 8.7 19 3 6.3
East Reef 1,047 30 34.9 60.0 1,585 73 21.7 60.3
East Cliffs 3, 147 76 41.4 19.7 3,762 103 36.5 49.5

Total 15,390 362 42.51 35. 08 18, 122 552 32.82 64. 13

St. Paul Island 88, 137 1,789 49.27 30. 52 98,855 2,948 33. 53 77.27
St. George Island 15, 390 362 42. 51 35. 08 18, 122 552 32. 82 64. 13

Total, both islands 103,527 2, 151
\

48. 13 31.28 116, 977 3,500 33. 42 75.20

Yearlings.—Few yearlings were noted at the islands in 1916 prior to August 20.

Many were smaller in body than the pups at the time the latter were just beginning

to acquire the silvery gray pelage.

The number of yearlings in 1916 was calculated by making certain deductions from

the number of pups born in 1915, as will be shown later in the statement of the com-

plete census.

Two-year-olds.—The number of animals in this class was calculated by making
certain deductions from the number of yearlings in the herd in 1915.

Three, four, jive, and six year old males.—The number of animals in each of these

four classes was also calculated from the 2, 3, 4, and 5 year old male classes, respectively,

of the previous year. In determining the 4, 5, and 6 year old classes, no deductions x
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were made for natural mortality in the preceding year. This loss is known to be small

and is believed to be more than offset by ample deductions made for the first three

years in the life of these seals.

Bachelor and young hull counts .—At the time of the height-of-the-season harem
counting the seals on the several hauling grounds were counted, and the area occupied

by them was plotted on Coast and Geodetic Sur^-ey charts. This area was found to

have increased to a large extent over that of the previous year.

The enumeration of hauhng-ground seals must be considered in the light of a check
upon other methods of computation rather than as a method of obtaining definite

figures. In the first place the counts can not be made simultaneously on all the

rookeries unless more assistance be pro\*ided than is now available, and, secondly,

precise inforfnation is not at hand as to the percentage of these seals which are on land

at any one time. It was formerly believed that only about 20 per cent of the bachelors

were on land at one time. If this be a correct assumption it would appear that the

number of bachelors and young bulls deduced from the known birth rates is less than

the number which actually exists and is, therefore, on the side of safety.

Complete Census of Fur Seals in 1916.

Pups, as per count July 26 to August 15 116, 977

Breeding cows, 3 years of age and over 116, 977

Harem bulls, in active service, as per counts July 16 to 20 3, 500

Idle bulls, in position for harem service but without cows, as per counts July

16 to 20 2, 632

Yearlings, male and female:

Pups, both sexes, bom in 1915 .*

103, 527

Deduction for natural mortality in first year, 35 per cent 36, 234

Yearlings, both sexes, in 1916 67, 293

Yearling females, one-half of total yearlings 33, 646
33,646

Yearhng males, one-half of total yearhngs 33, 647

Yearling males killed in 1916 2

Yearling males, Aug. 10, 1916 33, 645

2-year-olds, male and female:

Pups, both sexes, bom in 1914 93, 250

Deduction for natural mortality in first year, 35 per cent 32, 637

A^earUngs, both sexes, in 1915 60, 613

Deduction for males, 50 per cent 30, 307

A^earling females in 1915 30, 306

Deduction for natural mortality in second year, 20 per cent 6, 061

2-year-old females in 1916 24, 245

Y’earling males in 1915 30, 307

Yearling males killed in 1915 2

A'earling males at close of 1915 30, 305

Deduction for natural mortality in second year, 20 per cent 6, 061

2-year-old males in 1916 24, 244

2-year-old males killed in 1916 75

2-year-old males, Aug. 10 1916 24, 169
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3-year-old males;

Pups, both sexes, born in 1913 92, 269

Deduction for natural mortality in first year, 35 per cent 32, 294

Yearlings, both sexes, in 1914 59, 975

Deduction for females, 50 per cent 29, 988

Yearling males in 1914 29, 987

Deduction for natural mortality in second year, 20 per cent 5, 997

2-year-old males in 1915 23, 990

2-year-old males killed in 1915 353

2-year-old males at close of 1915 23, 637

Deduction for natural mortality in third year, 4 per cent 945

3-year-old males in 1916 22, 692

3-year-old males killed in 1916 3, 290

3-year-old males, Aug. 10, 1916 19, 402

4-year-old males;

Pups, both sexes, born in 1912 81, 984

Deduction for natural mortality in first year, 35 per cent 28, 694

Yearlings, both sexes, in 1913 53, 290

Deduction for females, 50 per cent 26, 645

Yearling males in 1913 26, 645

Yearling males killed in 1913 5

Yearling males at close of 1913 26, 640

Deduction for natural mortality in second year, 20 per cent 5, 328

* 2-year-old males in 1914 21, 312

2-year-old males killed in 1914 16

2-year-old males at close of 1914 21, 296

Deduction for natural mortality in third year, 4 per cent 852

3-year-old males in 1915 20, 444

3-year-old males killed in 1915 3, 056

3-

year-old males at close of 1915 17, 388

No deduction for mortality in fourth year.

4-

year-old males in 1916 17, 388

4-year-old males killed in 1916 1, 961

4-year-old males, Aug. 10, 1916 15, 427

5-year-old males;

Pups, both sexes, born in 1911a 75, OOO

Deduction for natural mortality in first year, 35 per cent 26, 250

Yearlings, both sexes, in 1912 48, 750

Deduction for females, 50 per cent 24, 375

Yearling males in 1912 24, 375

Deduction for natural mortality in second year, 20 per cent 4, 875

2-year-old males in 1913 19, 500

a Bureau of Fisheries document No. 820, p. 35.

103926°—17 7
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5-year-old males—Continued.

Deduction for natural mortality in third year, 4 per cent 780

3-year-old males in 1914 18, 720

3-year-old males killed in 1914 2, 872

3-

year-old males at close of 1914 15, 848

No deduction for mortality in fourth year.

4-

year-old males in 1915 15, 848

4-year-old males killed in 1915 297

4-

year-old males at close of 1915 15, 551

No deduction for mortality in fifth year.

5-

year-old males in 1916. 15, 551

5-year-old males killed in 1916 57

5-year-old males, Aug. 10, 1916 15,494

6-year-old males:

5-year-old males in 1915 « 11, 271

5-year-old males killed in 1915 99

6-year-old males in 1916 11, 172

6-year-old males killed in 1916 5

• 6-year-old males, Aug. 10, 1916 11, 167

Recapitulation:

Pups 116,977

Breeding cows 116,977

Harem bulls 3, 500

Idle bulls 2, 632

Yearling females 33, 646

Yearling males 33, 645

2-year-old females 24, 245

2-

year-old males •- 24, 169

3-

year-old males 19,402

4-

year-old males 15,427

5-

year-old males 15, 494

6-

year-old males 11, 167

Total, all classes 417, 281

BRANDED SEALS.

The seals branded when pups in 1912 continue to furnish valuable

information along hnes which require that animals whose ages are

definitely known shall be available.

On St. George Island in the period from June 9 to August 10, 1916,

both dates inclusive, there were observed in various drives 198 male

seals bearing the 1912 brand. Of these 30 were killed. In order

that no branded seal might be counted more than once each one of

those not killed was when first counted marked by clipping the

hair and fur from the left side of the head. When one of these

chpped seals appeared in a subsequent drive, a record was made of

a Bureau of Fisheries document No. 834, p. 96.
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the occurrence, and a total of 46 were so recorded. Branded ani-

mals were observed in nearly every drive. In the course of observa-

tions made on the rookeries on St. George Island in 1916, cows

bearing the 1912 brand were seen in the harems in considerable

numbers.

There were included in the 1916 shipment of sealskins from the

Pribilofs 96 of these branded skins. After they had been received

by Funsten Bros. & Co. at St. Louis additional records were made.

The following table shows certain data secured at the Pribilof Islands

and at St. Louis in regard to them and supplements similar data

published in the corresponding report on the Alaska Fisheries and
Fur Industries in 1915: .
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Trade
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FOXES.

The size of the blue-fox herds on St. Paul and St. George Islands

remains fairly constant from year to year. The pelts generally

become prime on both islands in the latter part of November and the

pelage is at its best in December. The general method of taking

foxes for the pelts by means of a large wire cage operated in connec-

tion with a house in which the animals are fed on St. George Island

and by means of steel traps on St. Paul Island has been continued.®

Increased efforts to eliminate the wliite foxes from the herds have
been made by allowing the natives, beginning with the season of

1915-16, the same credit for taking a white-fox pelt as for taking a

more valuable blue-fox pelt.

The killing of foxes in the season of 1915-16 was continued into

January, 1916, on St. Paul Island only, 22 blue foxes and 1 white
fox having been killed in that month.

In the season of 1916-17 the killing of foxes was begun on St.

George Island in November and on St. Paul Island in the latter part

of December. Through December 31, 1916, 238 blue foxes and 2

white foxes had been taken on St. George and 83 blues and 21 whites

on St. Paul. Telegraphic advices indicate that for the season 150

blue-fox pelts and 37 white-fox pelts were taken on St. Paul Island

(including 1 blue and 1 white pelt taken from foxes found dead in

February, 1917) and 417 blue-fox pelts and 2 white-fox pelts on St.

George Island, or a total of 567 blues and 39 whites. These numbers
make the season’s take the largest of any in recent years.

Foxes supplied for breeding purposes .—In response to a request

made by the Bureau of Biological Survey, Department of Agriculture,

the Bureau of Fisheries agreed to furnish the Biological Survey with
six pairs of blue foxes for use on an experimental fox farm located in

the State of New York. The foxes were captured on St. George

Island and were placed aboard the Bureau’s supply vessel for trans-

portation to Seattle. With the exception of tw^o which died en route

the animals w^ere delivered at Seattle to an agent of the Bureau of

Biological Surve}^. Along with these foxes there were shipped from

St. George five other blue foxes, one of which died before reaching

Seattle.

REINDEER.

In order that the herds may be brought into more definite relation

with the general organization of the Department’s activities on the

islands, general plans for their future management were prepared

early in 1916. The plans in part contemplate (1) the construction of

suitable stone corrals, (2) the branding of animals, (3) the mainte-

nance of a proper proportion of the two sexes, (4) the utilization of

a Details of the method appear in Bureau of Fisheries Document No. 820, p. 112.
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animals for food, (5) the exchange of breeding animals between the

two islands in order to maintain virility and prevent too close inbreed-

ing, and (6) the utilization of skins.

St. George Island .— census taken in August, 1916, showed that

the herd on this island consisted of 31 fawns and 54 others aged 1

year and upward. In the early part of 1916 two males were killed

and the meat distributed, principally among the native families.

One of the reindeer dressed 204 pounds, the other 158 poimds.

It was not possible to undertake the building of a corral on St.

George until in October when one was begun.

St. Paul Island .—The press of other work curtailed the amount of

attention which it had been ‘hoped could be given to the herd on this

island. At the end of the year the herd numbered at least 111.

RADIO SERVICE.

Radio stations were maintained on St. Paul and St. George Islands

by the Navy Department throughout the year. These stations render

valuable assistance to the Bureau. For several months each year no

other means of communicating with the islands are available.

In June various repairs and improvements were made by the Navy
Department to the St. Paul radio station. Among these were the

building of a tramway which, in connection with an extension made
by the Bureau of Fisheries, will be of considerable use in the handling

of sealskins and supplies. Natives were given employment by the

Navy Department at the rate of 25 cents per hour, earning thereby

over $750.

Employees at the radio station on St. Paul cooperated with the

Bureau in many ways, including the overhauling and repairing of

machinery and the pumping of w^ater to the tanks from which the

village of St. Paul is supphed. At the time the supply ship was being

discharged two electricians were detailed to operate the launches used

for towing the bidarras and skiffs in which supplies were transferred

from the supply ship to the island and a third was detailed to operate

a radio outfit which was temporarily installed on the ship. This tem-

porary station was kept in operation throughout the period the cargo

was being discharged at both islands and assisted materially in reduc-

ing the time required for the work.

At St. George Island natives were g.ven emp.oyment by the Navy
Department, for which they received about $240. During the year

the employees of the Bureau and the Navy Department cooperated

in various ways, to the advantage of both. Through the courtesy of

the Navy Department a quantity of freight was transported from

Sx. Paul to St. George.
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PATROL OF THE NORTH PACIFIC OCEAN AND BERING SEA.

As in previous years, vessels of the Coast Guard exclusively were

detailed to patrol the North Pacific Ocean and Bering Sea for the

protection of the fur seals and sea otters in the season of 1916. This

patrol work is required by section 9 of the act of Congress approved

August 24, 1912, giving effect to the North Pacific Sealing Convention

of July 7, 1911. The group of vessels detailed for the work is known
as the Bering Sea fleet. In the season of 1916 the fleet consisted of

the Unalga, the Manning, and the McCulloch. The commanding
officer of the fleet was authorized to direct the cutter Bear, which was
designated for the usual cruise in the Arctic Ocean, to perform any

duty that would not interfere with her orders from headquarters for

the Arctic cruise.

In addition to the patrol work for the protection of the fur seals

and sea otters, the units of the fleet have many other duties to per-

form, including the enforcement of law generally, rendering assistance

to judicial authorities, assisting vessels in distress, rendering help to

natives in destitute or needy circumstances, and other duties with

which the Coast Guard vessels are usually charged. The peculiar

conditions which obtain in western Alaska bring o^bout unusual need

for these vessels.

The Unalga left Seattle for Unalaska on April 20 and returned to

Seattle on August 18. The Manning left the Puget Sound Navy
Yani May 12 for Unalaska and returned to that navy yard on Sep-

tember 21. The McCulloch left Sausalito, Cal., for Unalaska May 24

and arrived at Port Townsend, Wash., on the return trip October 18.

Close attention throughout the season was given to the possible

violation of the North Pacific Sealing Convention by vessels operating

within the waters covered by that convention, hut no evidences of

pelagic sealing nor of sea-otter hunting were observed.

Numerous courtesies were rendered to the Bureau by the various

Coast Guard vessels in Alaskan waters, particularly in the way of

transportation of persons, mail, and certain supplies to and from and

between the Pribilof Islands. The Bureau is under obligation to the

Coast Guard for such assistance and for the friendly and earnest

spirit of cooperation shown at all times by the officers and men of

that service.

SEALING PRIVHEGES ACCORDED ABORIGINES.

By the provisions of the North Pacific Sealing Convention of July 7,

1911, Indians, Aleuts, or other aborigines dwelling on the Pacific

coast of North America north of the thirtieth parallel of north latitude

are permitted to carry on pelagic sealmg in canoes not transported

by or used in connection with other vessels, and propelled entirely

by oars, paddles, or sails, and manned by not more than five persons

each, in the way hitherto practiced and without the use of firearms;
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and provided that such aborigines are not in the employment of other

persons, or imder contract to deliver the skins to any person. By
the act of Congress, approved August 24, 1912, giving effect to the

convention, the privileges accorded to these aborigines were restricted

by a provision which prohibited for a period of five years the killing of

fur seals by any person in the waters of Alaska within the 3-mile limit.

The law provides that no skins taken from seals belonging to the

American fur-seal herd of the North Pacific Ocean may be brought

into the United States unless they are officially marked and certified

as having been legally taken. The Department of Commerce has
arranged for the marking and certifymg of skins lawfully taken by
Indians or other aborigmes, and any skins taken by these people

should be promptly reported so that the proper steps may be taken

to authenticate them.

No fur-seal skins have been reported as having been taken by
natives of Alaska in the year 1916.

Indians of the State of Washington took about 470 fur-seal skins

in 1916. Dr. C. L. Woods, superintendent and physician. United

States Indian Service, Neah Bay, Wash., at the request of the Bureau,

marked and authenticated 380 of these skins as havmg been lawfully

taken. The authenticated skins were taken from seals speared from
canoes west of La Push, Wash., and a compilation of the records

made in respect to these skins shows that'^13 were taken from female

seals and 66 from males, the sex of one not having been indicated.

SHIPMENT OF SKINS FROM PRIBILOF ISLANDS IN 1916.

Fur-seal sldns .
—^The 1916 shipment of fur-seal skins, consisting

of 4,282 skins from St. Paul Island and 2,779 from St. George Island,

a total of 7,061 skins, was made from the Pribilof Islands in October.

The skins were transported from the islands to Seattle by the steamer

Elihu Thomson. From Seattle they were shipped by freight via the

Northern Pacific Railroad to Funsten Bros. & Co., St. Louis. All of

these skins remained on hand at the end of the year, December 31, 1916.

Fox slcins .—The fox skins taken on St. Paul and St. George Islands

in the season of 1915-16 (420 blues and 20 whites) were shipped

from the islands on the Coast Guard cutter Unalga in June. They
were taken by the cutter to Seward, from which point they were

shipped by Wells Fargo & Co. Express to Funsten Bros. & Co., St.

Louis, Mo.
SALE OF FUR-SEAL SKINS.

On September 20, 1916, there were sold at St. Louis, Mo., by
Funsten Bros. & Co., 1,900 fur-seal skins taken at the Pribilof

Islands. The skins sold for $74,530, an average of $39.23 each.

These skins before being sold had been dressed, dyed, and machined

by the Gibbins & Lohn Fur Skin Dressing & Dyeing Co., and were

the fii’st of the Government’s skhis so treated to be offered for sale.
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The prices obtained for the skins were considered satisfactory, espe-

cially in view of the fact that for several years the number of fur-

seal skins available for the trade has been limited. Unless the supply

of these skins is sufficient to justify furriers in efforts to maintain the

demand for them, maximum prices can not be obtained under ordi-

nary conditions.

The following table shows details in regard to the sale of these

skins

:

Details of Sale op 1,900 Dressed, Dyed, and Machined Pribilof Islands
Fur-Seal Skins at St. Louis, September 20, 1916.

Lot No.
Number
of skins.

Trade classification.
Price

per skin.
Total
for lot.

500 70
HI middlings and smalls

] $50 $3, 500

3, 570

1,800

501 70

459 smalls
HI middlings and smalls
\59 smalls

1
2 middlings

<5 middlings and smalls

J

il 51

502 40

J

II

45
[33 smalls

503 80 Large pups 36 2,880
504 80 do 37 2,960

3, 12080 do 39
506 80 do 42 3, 360
507 80 do . . .. 39 3, 120

508. 80 do 40 3, 200
3,440
3, 440

3,240
3, 420

3, 420

3, 510
3, 510
3,150

509 . . . 80 do 43

510 80 do 43

511 90 Middling pups 36
512 90 do 38
513 : 90 do 38
614 90 do .... 39
515 90 do 39
516 90 do 35
517 90 do 36 3,240

3, 240
3, 420
3,600
3,150

518 - 90 do 36
519 90 do 38
520 90 do 40
521 90 Small pups 35
522 90 do 36 3,240

Total 1,900 74,530

The following table shows a summar}^ of the trade, classificaf^ions

and the percentage of the total number in each class:

Summary op Trade Classifications and Percentage in Each Class op the
Fur-Seal Skins Sold at St. Louis, Sept. 20, 1916.

Trade classification.
Number
in class.

Percent-
age.

Small pups 180 9. 47
Middling pups 900 47. 37
Large nuns 640 33.68
Small seals 151 7. 95
Middlings and smalls 27 1.42
Middlings . 2 . 11

Total 1,900 100.00

As stated in the corresponding report for 1915, there were 6,296

fur-seal skins from the Pribilof Islands on hand in the States on
December 31, 1915. Nineteen hundred of these were sold September
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20, 1916. The balance, 4,396, together with those shipped in 1916,

7,061, a total of 11,457, were on hand in the States December 31,

1916.
SALE OF FOX SKINS.

The fox skins shipped from St. Paul and St. George Islands in

1916 were sold at St. Louis by Funsten Bros. & Co. on September

20, 1916. The 420 blue-fox skins brought $20,242, or an average

price of $48.20 each; and the 20 white-fox pelts $285, or an average

price of $14.25 each.

The following table shows details in regard to the sale of these

skins:

Details of Sale of 420 Blue-Fox Skins and 20 White-Fox Skins from Pribilof
Islands at St. Louis, September 20

,
1916 .

Total
for lot.

$512
900
792
546
468
270

51

900
648
588
322
261
612
756
280
452
780
732
560
660
612
546
208
540
800
732
696
588
740
576
518
500
800
648
648

285

20,527

SEIZURE OF FUR-SEAL SKINS.

In September, 1916, six fur-seal skins which had not been marked
and authenticated as having been la’vvfully taken w^ere seized at

Juneau. Pursuant to an opinion by the solicitor for the Department
they were dehvered to the United States marshal at Juneau with

the view of obtaining a decree of forfeiture from the courts.



MINOR FUR-BEARING ANIMALS.

FIELD WORK.

All the wardens in active service were detailed to field work in

Alaska throughout the year. While it was expedient and desirable

to utilize the services of some for brief periods in connection with

patrol and other fisheries work and to detail one late in the year to

the Pribilof Islands, the greater part of their time was devoted to

work in connection with the minor fur-bearing animals.

The wardens concerned in enforcing the law and regulations for

the protection of the fur-bearing animals of Alaska are shown in the

list of employees in the introduction.

One warden, C. F. Townsend, was detailed throughout the year in

the interior of Alaska, with headquarters at Fairbanks. To indicate

to some degree the extent of territory under the supervision of war-

dens in the interior of Alaska the following trips are cited : Between
January 29 and February 15 a trip was made with dog team from

Fairbanks to Kaltag, following the valleys of the Tanana and Yukon
Rivers, a distance of approximately 600 miles one way. Fairbanks

was reached on the return trip March 12. In the latter part of the

month a trip was made to the Wood River region. In the first part

of April a trip was made from Fairbanks to Circle and return. It

had been planned to extend this trip to Fort Yukon, but information

received at Circle to the effect that the trails were breaking up and
were dangerous made a curtailment seem advisable. In the summer
season a trip was made from Fairbanks to St. Michael, thence to

Fort Yukon, and from there to Fairbanks. This trip was made on

launches and steamers and stops were made en route at trading posts

and Indian villages whenever possible. The total distance traveled

on this trip was approximately 3,000 miles.

Wardens Brown and Baker were stationed in the Bristol Bay
region during the winter of 1915-16, with headquarters on the Nush-

agak River. Four months, from January 11 to May 11, 1916, were

spent in travel, in the course of which it is estimated that one warden

covered 1,400 miles and the other 1,170. Reindeer and dogs were

used for transportation. The itinerary included Koggiung, on the

Kvichak River, Naknek, Ugaguk, Ugashik, a trip up Kvichak River

and Iliamna Lake to the Indian village of Iliamna at the head of that

lake, including visits at Kaskanak and Nogheling and Becharof Lake.

Fur was inspected, natives were given instructions in regard to regu-

109
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lations, and attention was given to complaints of illegal trapping and
poisoning of fur-bearing animals.

Warden Larson was employed throughout the year in the eastern

part of Alaska, with headquarters at Chicken. Until the latter part

of the year this warden was employed in a temporary capacity and
only a moderate allotment was made for field work. The territory

which maybe covered, however, from this point as a center by a capa-

ble warden who is experienced in field work in Alaska is considerable,

and it is hoped that it will be possible to give more attention to the

fur-bearing animals in this part of Alaska in the future.

REGULATIONS.

The only change made in the year in the departmental regulations

for the protection of the minor fur-bearing animals in Alaska was
that which gives complete protection to martens from March 15,

1916, to November 15, 1921. The affording of this protection to

the martens appears to have met with entire approval. Comment
has been made, however, that the prohibition upon the taking of

martens will cause trouble for the alleged reason that traps set for

minks and ermines will capture martens. The Bureau has been dis-

posed to believe that trappers need not experience much difiSculty in

this matter. As a general proposition, minks are trapped mostly
'

along watercourses, while martens are taken on higher grounds, and

ermines are taken in the course of trapping for other animals and are

not made an object of special pursuit. In any event the Bureau is

firmly of the opinion that martens in Alaska must receive for a period

of years greater protection than has been accorded them in recent

years. It may be that experience will show that some further steps

are desirable in order to secure in the best way this protection.

It developed that some persons were retaining legally-taken marten

pelts in their possession in Alaska, and in order that they might not

be embarrassed in case they wished to ship these from Alaska the

Bureau, acting upon the suggestion of a warden, arranged for the

recording of aU pelts which the owners proposed to retain in Alaska

after November 15, 1916. AU shipments of marten pelts made after

November 15, 1916, wiU be checked against these records. Through

March 31, 1917, 58 reports were received, recording 3,031 pelts.

SHIPMENTS OF LIVE FUR-BEARING ANIMALS FROM ALASKA.

Aside from 17 blue foxes shipped from the Pribilof Islands by the

Bureau, the only five fur-bearing animals shipped from Alaska in

the calendar year 1916 were 12 cross and 2 silver foxes consigned

by J. R. Gibson, Copper Center, to the Alaska Fur and Silver Fox
Co., North Bend, Wash.
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SEIZURES AND PROSECUTIONS.

Acting on cumulative evidence at hand, Wardens Baker and

Brown on March 21, 1916, had a warrant sworn out for the arrest

of Christ Hansen, against whom complaints had been made charging

him with the use of poison for the taking of foxes in the Iliamna

Lake region. Hansen was arrested four days later 110 miles from

Iliamna and brought to that place. On arraignment the defendant

pleaded not guilty and asked for a trial by jury. The jury and wit-

nesses were secured and the case was tried April 1.

From the records of the Bureau it appears that the defendant

had been trapping in the vicinity of Big Tulare Creek, a tributary of

Iliamna Lake, in the season of 1915-16; that on December 5, 1915,

he scattered along a trail leading up Big Tulare Creek two certain

pieces of meat wliich had evidently been spread with poison; that

these two pieces of meat were recovered by a witness, who testified

in court, and were taken by him and fed to a worthless dog at the

Government reindeer station on Big Tulare Creek; that the dog was
immediately seized with convulsions and died within 20 minutes

after swallowing the meat; that a dead fox and the body of a dead

raven which had fed off the stomach and part of the side of the fox

were found in the trap-run trail of the defendant running down the

shore of the lake from the mouth of Big Tulare Creek; that the con-

dition of the snow pointed to the fox having eaten something along

the trail, and the state of the snow showed that it had died in con-

vulsions; that the body of the raven, found a few feet away from the

fox, and which had died after eating either of the fox or what the fox

had eaten of, as well as the body of the fox were recovered and taken

to the Government reindeer station at Big Tulare Creek. Witnesses

testified to seeing the defendant on these trap-run trails, to seeing

him standing in a suspicious attitude on the trail of one of his fines,

and going there after he had left and finding meat that subsequently

proved to be poisoned as aforesaid. The defense made no denials,

and when the case went to the jury it returned in a few minutes a

verdict of not guilty.

The two wardens took up the case at the instance of United States

Commissioner L. H. French, who was also an assistant superintendent

of education for this region. The case first came to his attention and

he informed them that it was the strongest and one of the best upon
which to secure a conviction that had come under his observation in

the many years he had been in the Bristol Bay region. While there

was a failure to secure a conviction, it is thought that the prosecution

of the case has had a good moral effect.

In April, 1916, the pelts of four cross foxes were seized at Tanana
Crossing, a small trading post in the eastern part of Alaska. The
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foxes from which the pelts were taken had been captured in the open
season and subsequently killed.

On March 14, 1916, the matter of an alleged poisoning of foxes was
brought to Warden Hemenway’s attention at Tanana. An Indian had
brought from the Tozi flats two foxes which he claimed were poisoned,

and he also had a quantity of baits which he had picked up on the

Tozi flats. Examination of the foxes and the baits disclosed strych-

nine in both. The stomachs of the foxes also contained some of the

same kind of food as that of which the baits were made. There were
no trap marks on the legs of the foxes. A trip was then made to the

Tozi flats by Mr. Hemenway. On the way the remains of two dead
foxes were found. Near a camp where two persons, H. Ross and A.

Crane, had trapped, the carcass of a fox was found. The remains of

the three foxes found on the trip were taken to Tanana. Poison was
found in the carcass which had been obtained at the camp of Ross and
Crane. Ross was arrested at Tanana and being brought into court

pleaded not guilty and requested a jury trial. The case was tried on

April 11 and the jury acquitted the defendant. The charge against

Crane was dismissed by the court.

Fifty-seven beaver skins found among the effects of one Thomas
Phillips, who was murdered on the Kuskokwim River in May, 1916,

came into the possession of Dr. W. F. Green, United States commis-

sioner, Tokotna. The killing of beavers in Alaska at any time being

unlawful, instructions were issued to have the skms forwarded to

agents of the Department for sale for. the account of the Government.

FOX FARMING.

KODIAK-AFOGXAK REGION.

Many of the fox-farmmg operations which were undertaken in this

region a few years ago were the result of the demand which came
from the eastern part of Canada for live animals for use for breeding

purposes. With the subsidence of this demand operators who had
not made the production of fur the principal object of their work
have lost interest to a certain extent and have either abandoned

their efforts or have continued to carry them on in a more or less

desultory fashion. There are, however, some fox farmers in this

region whose operations were not dependent upon the demand for

hve foxes and these are continuing their work. In general the ones

who have secured the best immediate returns are those who have

had stock running wild and have trapped from it within the bounds

of its natural increase. The following information in regard to fox

farming in this region has been furnished the Bureau:

In 1916 operations were continued by the Kodiak Fox Farm on

Long Island, Carlson & Smith at Uyak Ba}", Peter J. Petrovsky

on Amok Island, Alex Friedolin on Hog Island, Frank Lowell on
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Ugaiushak Island, John Tashwak on an island in Marmot Bay,
I. P. ChichenofF on an island near Kodiak, August Olson on Ugak
Island, and Albert Johnson on Harvester Island.

Since Charles W. Pajoman became joint owner with Charles
Peterson of the fox farm on Bare Island (locally Imown as Dry Island
and so designated in the report on the Alaska Fisheries and Fur
Industries for 1915), situated in Kupreanof Straits and about 1^ miles
from the nearest point of Kodiak Island, a corral about 60 feet square
of galvanized wire has been built. The side walls were made about 7
feet high and the top was completely covered with galvanized-wire
netting.

Ingwald Loe, after havmg been engaged for a number of years in
unsucccessful attempts to rear blue foxes in corrals on Raspberry
Island, sold his stock in 1915. After having formed a partnership
with Charles W. Pajoman a stock consisting of three pairs of silver
foxes and two pairs of cross foxes were placed in corrals on the island.
Three pairs produced young in 1916, two litters of three pups each
and one of four.

M. D. Snodgrass and associates, in addition to using Kalsin Island,
about 12 miles from Kodiak, have occupied Queer Island, about
one-fourth mile from Kalsin Island. A few cross foxes had previously
been released on this island and in 1916 nine adult silver foxes were
placed there. It is not known that any young foxes were born on
either Kalsin or Queer Islands in 1916. Mr. Snodgrass and his
associates have also taken up Nelsons Island, near Uzinki, but down
to the fall of 1916 had not placed any foxes on it.

Frank Peterson continued his fox-farming operations on an island
near the mouth of Ayakulik River. The foxes run at large. In the
report on the Alaska fisheries and fur industries for 1915 it was stated
that the island was near the mouth of Red River. Locally the names
of these two rivers are confused. Red River proper is about 7 miles
north of Ayakulik River. In September, 1916, Mr. Peterson reported
a litter of five young silver grays.

Otto Kraft & Co. purchased several foxes in 1916 and placed them
on two small islands, Svitlak and Middle, in Kalsin Bay, about
15 miles from Kodiak. Nine silver-gray foxes were liberated on
Svitlak Island. Middle Island, which is separated from Svitlak
by a channel of about 500 yards in width, was stocked with 16 cross
and 2 red foxes. A cabin for the use of a caretaker was built on
Svitlak and arrangements were made for providing food for the foxes.
Alexander Lukin placed four silver foxes on one of the Noisy

Islands, Uganik Bay, in the winter of 1914-15. The following
winter one cross and one silver fox were added to the stock. The
foxes were all adult animals when captured and were takeii in the
course of ordinary trapping in the open season.

103926°—17 8
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TANANA AND YUKON RIVERS.

It appears that many of those who were engaged in fox farming

along these rivers in 1915 continued their work in 1916. While in

cases some degree of success was had and some improvements were

made to equipment, the results as a whole have not been encouraging.

In December, 1916, George L. Morrison, Hot Springs, had 27 pairs

of foxes in his pens, most of which were silver grays. In the year

13 htters of young were raised and with but shght loss.’ At the

Tolovana Fox Farming Co. (Yachon farm), Tolovana, 40 foxes veere

on hand in December after the stock had been reduced by the killing

of 36 foxes.

MISCELLANEOUS FOX FARMING.

Oscar Olsen, of Unga, has begun operations on Big Koniuji Island,

one of the Shumagin group. In the latter part of 1916 he reported

having placed on the island 13 pairs of red foxes and that he expected

to continue to place foxes there untd he had about 30 pairs.

Harry Olsen, of Sand Point, reported that he expected to place

several pairs of blue foxes on Andronica Island for propagation

purposes.

Andrew Grosvold, of Sand Point, Popof Island, in addition to his

fox-farming operations on numerous other islands of the Shumagin
and Sannak groups, has built corrals on Popof Island. The
land selected is well drained and is broken by ledges of loose rock

in which the foxes make their own burrows. The inclosures are

large compared with most corrals, each covering a half acre or more.

The expense connected with this method of impenning foxes is shght.

L. G. ]\Iichael, of Frankhn, reported in August, 1916, that he had
a stock of 1 silver, 5 cross, and 8 red foxes. One fox raised in 1915

had given birth to 6 young ones.

W. H. Newton, of Healy Kiver (Richardson post office), has been

interested in fox farming for some time.

Joseph Yoelkl, Eighteen ^Ide Post, Haines, reported a stock of 12

foxes, 4 of which were young.

James York, of Sumdum, has operated a blue-fox farm on Sumdum
Island, southeastern Alaska, for several years. The foxes hve prac-

tically in a wild state and their number can not be definitely ascer-

tained.

Information in regard to islands leased by the Department of

Commerce for fur-farming purposes is furnished elsewhere in this

report.
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FUR-FARMING POSSIBILITIES IN SOUTHEASTERN ALASKA.

From a report submitted by Inspector Walker the following infor-

mation in regard to certain observations on the possibilities in fur

farming in southeastern Alaska is extracted:

Due perhaps to the smaller prices received for furs, especially for fox pelts in the

past two or three years, active interest in fur farming in this region has suffered a

decline, but this certainly is only a temporary lessening of interest, and it is believed

that in time this line of activity will be one of the important industries of the district.

There is no satisfactory information at hand as to all the fur farms operating in the

region; indeed, most of them can scarcely be termed fur farms as yet, there being in

some cases but one or two animals in restricted and improper quarters. In the Chilkat

Valley some attention has been given to fox farming, the attempts being made by
taking the young from the dens in the spring. There have resulted several small

undertakings of this sort, some of which seem to be promising. A few other animals,

minks and perhaps some martens, are also kept in the valley. It is felt that the Chilkat

Valley will some day become the “ Prince Edward Island ” of the North Pacific, as it

possesses unusual natural advantages for fur farming, especially fox raising. Some
of these advantages are : A climate approaching that of an interior country in that it

is clear and cold in winter and warm and dry in summer; the rainfall is the smallest

of any portion of southeastern Alaska; there is an easily accessible food supply as the

fish are, or should be, abundant in the Chilkat River, ^yhich flows through the valley;

there is perfect drainage by reason of the sandy soil; large and permanent pens may
easily be constructed because the sandy soil is underlaid at an average depth of about

3 feet by a hard subsoil of clay, through which foxes could scarcely dig out under

the fences; the valley is easy of access in both summer and winter; it is the natural

home of the fox and in a region in which melanism is prevalent, thus producing a

considerable percentage of dark individuals even from red parents.

In addition to the fox farms in the Chilkat Valley it is understood that an attempt

is being made to introduce red stock on Sokoi Island, near Petersburg. This island

was formerly held for use as a blue-fox ranch. In this connection it is believed that

the red-fox species will not prove profitable on the islands of this region as they are

not native to such climatic conditions as prevail in the way of excessive rainfall

and wet underbrush and moss. Also it is believed that the effect of the salt-water

atmosphere, which coarsens the fur and makes it less brilliant, will be experienced,

thus reducing the value of the skins even though the animals should thrive, which

is greatly doubted. A blue-fox ranch on Sumdum Island is conducted by .Tames York

J with apparent success. The number of foxes on this island can scarcely be guessed

at as they live in practically a wild state. This is the only island fox ranch in the

district as yet upon a stable footing.

The food supply available on the islands suitable for fur farming in southeastern

Alaska is almost unlimited, and the breeding of otters, minks, and martens will cer-

tainly be undertaken in the future by numerous parties. The business if properly

handled will undoubtedly prove to be profitable.

It is believed that whenever a fur farm has reached an established status it should

be as free from restrictions and regulations as the cattle and stock ranches in the same
region would be in respect both to the killing and to the exportation of the animals,

for they are certainly as much domestic stock as are the cattle and horses raised by
man.

At present the difficulty of obtaining title to land within the national forest deters

many from attempting elaborate undertakings. There should be some provision

by which persons could secure an entire small island for fur farming so that they would
not be compelled to fence to retain the animals on their own grounds.
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MARTEN AND MINK FARMING.

Some attention is being given in Alaska to tbe problem of domesti-

cating martens and minks. John Fanning, of McHenry Anchorage,

Etolin Island (Wrangell post ofhce), has concerned himself with both

species. For a while they were kept in pens on his farm, but the

martens, five males and nine females, were later turned loose on a

small island of about 4 acres in area. The island is rough and

timbered and affords excellent hiding places and ample freedom,

and at the same time the animals are as secure as if kept in close

confinement. In October he reported that he felt safe in stating that

he had secured an average of three young martens for each of the

females. At that time the young ones were almost as large as the

old ones. Joseph Voelkl, Eighteen Mile Post, Haines, is interested

m minks in connection with his fox-farming work.

BOUNTY ON WOLVES.

At the second session of the Alaska Legislature an act was passed,

approved March 31, 1915, placing a bomity of $10 on each woK
killed in Alaska. Before the bounty may be paid on any animal it

is required that certain portions, including the pelt properly pre-

pared for sale, shall be fonvarded to the Territorial treasurer, together

with an affidavit in prescribed form, by the person who took the

animal. The affidavit includes a statement to the effect that no
poisons or other means that might cause the wanton destruction of

any fur-bearmg. animals were used in taking the wolf for which the

bounty is claimed. The treasurer is required to hold from time to

time sales of the pelts which come into his keeping and to apply

the proceeds of the sales first to the expense of caring for and dis-

posing of such pelts and next to the payment of the bounties. He
is further instructed to cause to be destroyed any skins which may
prove to be worthless and unsalable. Penalties are provided for

the making of any false affidavit for the purpose of fraudulently

obtaining money under the provisions of the act. The biennial

report of the Territorial treasurer for the two years ending December

31, 1916, showed that $1,250 had been paid in boimties on 125

wolves.
SHIPMENT OF FURS FROM ALASKA.

The Department requires that each shipment of furs from Alaska

shall be reported to the Bureau of Fisheries. The reports are chiefly

of value from a statistical standpoint, though at the same time they

furnish useful information for other purposes. Two forms are dis-

tributed by the Bureau for the use of shippers in making their re-

ports. One form is for use in reporting shipments made by mail;

the other for shipments made otherwise than by mail—i. e., by
express, freight, personal baggage, etc.
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The following table shows the detailed statistics as compiled from
information furnished the Bureau in regard to the furs shipped from

Alaska in the years ending November 15, 1914, November 15, 1915,

and November 15, 1916, respectively. The collector of customs at

Juneau has rendered valuable assistance in the matter of checking

statistics of his office with those of the Bureau.

Furs Shipped from Alaska in 1914, 1915, and 191G.®

Species.

Year ended Nov. 15, 1914. Year ended Nov. 15, 1915. Year ended Nov. 15, 1916.

Num-
ber of
pelts.

Aver-
age

value.

Total
value.

Num-
ber of

pelts.

Aver-
age

value.

Total
•value.

Num-
ber of
pelts.

Aver-
age

vaiue.

Total
value.

Bear:
Black 663 $12. 57 $8,33.3.91 739 $7. 50 $5,542.50 1,129 $9. 00 $10, 161. 00
Brown 32 9. 00 288. 00 20 7. 50 150.00 41 7.50 307. 50
Glacier 3 22.50 67. 50 3 50. 00 150. 00 5 50. 00 250. 00
Grizzly 20 20. 00 400.00 14 14.00 196.00
Polar 104 40.00 4, 160. 00

Beaver 10 10. 00 100. 00 6 70 10. CO 700. 00 C37 6.50 2 0. 50
Ermine 6,873 .96 6,598.08 3,538 .60 2, 122. 80 4,345 .80 3, 476. 00
Fox:

Black 13 253. 00 3, 289. 00 8 400. 00 3, 200. 00 26 250. 00 6, 500. 00
Blue 239 46.59 11, 135. 01 382 50.00 19, 100. 00 659 50.00 32,950.00
Blue, Pribilof Is-

lands 2'6 112. ^9 28, 797. 88 253 112. 49 28, 459. 97 420 48.20 20, 2^2. 00
Cross l,c80 14. 24 19,651.20 1,360 12. CO 16,320.00 2,5C8 2.'. CO 62, 700. CO
Red 14,967 9. 80 U6,676.60 11,770 8. CO 94,160. CO 15,711 12. CO 188, 5''2. CO
Silver gray 153 l'^7. 50 22,5^6. 90 187 150. CO 28, O' 0.00 318 150. 00 47, 7'0. 00
White 6,530 12.93 84,432.90 5,967 13. 00 77,571.00 6,178 20. 00 123,560.00
White, Pribilof Is-

lands 25 23. 94 598. 50 ^0 23. 94 9.57.60 20 14.25 285. 00
Hare, Arctic 1,263 .40 505. 20 51 . 10 5. 10 1,090 . 15 1C3. 50
Lynx 6,9 0 12. 55 85,585.50 9,374 8. CO 7^, 922. CO 21, C 8 12. CO 259, 2C6. CO
Marten 6,497 7. 56 49,117. 32 3,C58 6. CO 18, 168. CO 3, ICO 9. CO 27, 9C0. 00
Mink 35,623 4. 46 158, 878. 58 2'’.,C73 2. CO 46,1 ‘'6. 00 22, 255 4. 00 89, C20. 00
Muskrat 101,202 .33 33,396.66 32,933 .15 4,939. 95 101, 827 .35 35,639.45
Otter:

Land 1,008 10. 70 10.785.60 980 8.00 7, 840. 00 1,3.30 15. 00 19,9'=0.00

Sea dl 200. 00 200.00 dl 300.00 500.00
Seal, fur, Pribilof Is-

lands 2,896 30.00 86,880.00 3,000 30. 00 90,000. 00 7,061 30.00 211, 830. 00
Squirrel. 662 .08 52.96 167 .05 8.35 214 .10 21.40
Wolf 44 7. 00 308. 00 51 4. CO 20T CO 57 7. CO 399. OC
Wolverine 1C6 11.44 1,555. 84 119 7. CO 833. CO 207 6. CO 1,782.0C

Total 763,931. 14 .19,950. 27 1,143,601. 35
.

1

a The corresponding tables in the reports for 1914 and 1915, Bureau of Fisheries Pocunients Nos. 819 and
834, did not include shipments of blue-fox, white-fox, or fur-seal skins from the Pribilof Islands.

i> Confiscated pelts,
c Thirty-three shipped imder permit.
d Found dead.

LEASING OF ISLANDS FOR FUR FARMING.

The Department of Commerce is authorized to lease for fur-farming

purposes certain islands off the coast of Alaska, and a few leases have

been executed from time to time.

In 1916 the lease of Carlson (Crafton) Island to the Moose Bay Fur
and Trading Co. was canceled. Marmot Island, located near Afog-

nak Island, was leased to O. L. Grimes, of Afognak, for a period of five

years commencing September 1, 1916, at an annual rental of $200

per year.

Marmot Island is located just outside the Afognak Reservation.

It is approximately 6 miles long and IJ miles wide and is rather
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inaccessible, there being no harbors. The Semidi Propagating Co. at

one time occupied it for fox farming. 'Mx. Grimes expected to stock

the island with foxes and had also considered the advisabdity of

introducing minks.

The islands under lease on December 31, 1916, were as follows:

Middletrn
Simeon, f

Little Kcniuji.
Marmot

Island.
Annual
rental.

$200
250
205
200

Joseph Ibach, Valdez, Alaska.
J. C. Smith, Sand Point, Alaska.
Andrew Grosvold, Sand Point, Alaska.
O. L. Grimes, Kodiak, Alaska.

PROPOSED LEGISLATION.

On January 29, 1916, Hon. J. W. Alexander introduced a bill (H. R.

10393, 64th Cong., 1st sess.) to redistribute jurisdiction of the

Secretary of Commerce and the Secretary of Agriculture over the

protection of fur-bearing animals in Alaska, and for other purposes.

The bill included provisions for transferring to the Secretary of

Agriculture the powers and duties now conferred upon the Secretary

of Commerce iu respect to protecting fur-bearing animals in Alaska,

fur seals and sea otters excepted, and in respect to leasing certain

islands in Alaska for use for fur-farming purposes. The bill also

provided for transferring to the Secretary of Commerce the juris-

diction now exercised by the Secretary of Agriculture and the Gov-
ernor of Alaska in respect to walruses and sea lions. It was expressly

stipulated that nothing in the proposed act should atfect existing

laws vestmg in the Secretary of Commerce jurisdiction over the

Pribilof Islands and the fur-beariag animals thereon.
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nSH LAWS OF MISSISSIPPI RIVER STATES: A DIGEST OF STATUTES
RELATING TO THE PROTECTION OF FISH AND MISCELLANEOUS

AQUATIC ANIMALS OF STATES BORDERING ON THE MISSISSIPPI

RIVER.

By Emerson Stringham, Scientific Assistant^ Bureau of Fisheries.

INTRODUCTION

This digest of the laws as they existed January 1, 1917, is based

upon the statutes or pamphlet copies of the statutes as issued by
the commissions or wardens of the several States, as follows:

Arkansas .—^Act 124, 1915, and ^^Game and fish laws of the State of

Arkansas” (no date).

Illinois .—Game and fish act of 1915.

Iowa .—Fish and game laws in force July 4, 1915.

Kentucky .—Fish and game laws in force June 14, 1916.

Louisiana .—Conservation laws, compiled 1914-15, and acts of

State of Louisiana, 1916.

Minnesota .—Game and fish laws, 1915.

Mississippi .—Code of 1906 and session laws 1908 to 1916, inclusive.

Missouri .—Game law as amended by Forty-eighth General As-

sembly (1915).

Tennessee .—Game and fish law. (Ch. 152, acts 1915.)

Wisconsin .—Chapter 594, laws 1915.

Section references used hereinafter are for the sections as numbered
in the pamphlet copies of the laws. The Louisiana and Kentucky
pamphlets include several statutes, each with its own series of num-
bers for sections; to have indicated the act each time would have
made references cumbersome, and it was thought better to avoid this

even at the cost of some indefiniteness in references.

Penalties, administration, and procedure, have not been covered;

the last includes authority to arrest, seize unlawful implements, etc.,

rewards for information as to violations, forgery of hcenses, provi-

sions for witnesses, limitations of times within which actions may be

commenced, sale or destruction of things confiscated, and disposition

of fines, fees, etc. Special provisions for counties, and other sub-

divisions of the States are not always included in the pamphlet copies

of game laws, and are generally not digested herein.

5
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The omission of provisions as to administration is not due to a

belief that these are of minor importance. Probably they are as

well worth attention as the provisions for size limits and so on. In

most fields of legislation efficient administration is now recognized to

be at least of equal importance with wise substantive provisions.

But the question of administration is so different that it seems better

not to attempt to combine it with this brief treatment of closed

seasons and such matters. The United States Department of Agri-

culture issues annually a “Directory of Officials and Organizations

Concerned with the Protection of Birds and Game.’^ Of the States

imder consideration, Illinois (sec. 25 of act) and ^linnesota (sec.

4761 of act) have statutory provision for a fish culturist and super-

intendent of fisheries, respectively
;
the other States do not provide

by statute for any officials separately concerned with fish.

It is hoped that this digest will be of service to both commercial and
game fishermen, especially those who move from State to State, and
possibly that it may be found useful by legislators and those interested

in legislation, and in some small measure contribute to greater uni-

formity of fish protective laws. It has not been possible, within

reasonable limits, to give in detail all provisions regulating commercial

fishing, but an effort has been made to indicate every such provision

not restricted to special waters or subdivisions of the State.

I. NAMES OF FISHES.

As the same species or genus is given different names in different

statutes, and even in the same statute, the names by which the fishes

will be distinguished herein are fisted, together with cross references

from other names that are in common use or are found in the statutes.

When a genus includes more than one species, aU the species are

often, perhaps usually, included under one Enghsh name, so that

such names are commonly generic rather than specific, at least on

the ^lississippi River. Because of the infinite confusion in the use

of these popular names it can not always be determined with certainty

to what species or genus a statute refers. Care has been taken to be

as accurate as possible under these circumstances.

Barfish. See Bass, striped.

Bass, black. Micropteras Laedpede, both

species.

Bass, calico. See Crappie.

Bass, gray. See Bass, black.

Bass, Oswego. See Bass, black.

Bass, rock. Amhloplites rupestris (Raf-

inesque), and probably Chsenohryitus

gulosus (Cuvier and Valenciennes).

Bass, silver. See Bass, striped
;
Crappie.

Bass, strawberry. See Crappie.

j

Bass, striped. Roccus chrysops (Rafin-

esque) and Morone interrupta Gill.

Bass, white. See Bass, striped; Crappie.

Bass, yellow. See Bass, striped; Bass,

black.

Billfish. See Gar.

Black-fin. See Cisco.

Bowfin. Amiatus calva (Linnaeus).

Buffalofish. 7ctio6i« Rafinesque, all spe-

cies and probably Carpiodes Rafinesque,

all species.
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Bullhead. Ameiurus Rafinesque, all spe-

cies of the region, doubtless excepting

lacustris (Walbaum).

Burbot. Lota maculosa (Le Sueur).

Carp. Cyjprinus carpio, Linnaeus, and

probably (but not in Illinois) Carpiodes

Rafinesque, all species.

Cat, shovel-nose. See Paddlefish.

Cat, spoonbill. See Paddlefish.

Catfish. Ictalurus Rafinesque, all species;

Leptops olivans (Rafinesque); and

probably Ameiurus lacustris (Walbaum),

and in some cases all species of

Ameiurus, the bullheads.

Chub. See Minnow. The “chub” of

Illinois (Lake Michigan)' is herein

called cisco.

Cisco. Leucichthys Dybowski, or Argyro-

somus Agassiz, all species. See also

Tullibee.

Crappie. Pomoxis Rafinesque, both spe-

cies.

Dace. See Minnow.

Dogfish. See Bowfin.

Drum, fresh-water. Aplodinotus grun-

niens Rafinesque.

Eel-pout. See Burbot.

Gar. Lepisosteus Lacepede, all species.

Gaspergou. See Drum, fresh-water.

Grayling. Thymollus Cuvier, all species.

Grinnel (Grindle). See Bowfin.

Hackleback. See Sturgeon.

Herring, lake. See Cisco.

Lawyer. See Burbot, also Bowfin.

Longjaw. See Cisco.

Minnow. Cyprinidae, except Cyprinus

carpio Linnaeus, the carp.

Muskellunge. Esox masquinongy Mitch-

ill.

Paddlefish. Polyodon spathula (Wal-

baum).

Perch, black. See Bass, rock.

Perch, lake. See Perch, yellow.

Perch, pike. Stizostedion Rafinesque,

both species.

Perch, ring. See Perch, yellow.

Perch, white. See Drum, fresh-water.

Perch, yellow. Pereaflavescens (Mitchill).

Pickerel. Esox Linnaeus, all species ex-

cept masquinongy, the muskellunge.

Pike. See Pickerel. The “pike” of

Wisconsin and Iowa is herein called

pike perch.

Pike, blue. See Perch, pike.

Pike, sand. See Perch, pike.

Pike, wall-eyed. See Perch, pike.

Quillback. Carpiodes Rafinesque, all

species. See also Carp and Buffalo-

fish.

Redhorse. Moxostoma Rafinesque, all

species, and Placopharynx duquesnii

(Le Sueur).

Sac-a-lait. See Crappie.

Salmon, jack. See Perch, pike.

Salmon, landlocked. Salmo sebago Gi-

rard.

Salmon, wall-eye. See Perch, pike.

Salmon, yellow. See Perch, pike.

Sauger. Stizostedion canadense (Smith).

See Perch, pike.

Shad, gizzard. Dorosoma cepedianum (Le

Sueur).

Shad, hickory. See Shad, gizzard.

Sheepshead. See Drum, fresh-water.

Spoonbill. See Paddlefish.

Sturgeon. Acipenseridae.

Sucker. Catostomidae, except, usually or

always, the genera Ictiohus, Carpiodes,

Moxostoma, and Placopharynx.

Sunfish. Lepomis Rafinesque, all

species.

Trelipie. See Tullibee.

Trout. Salvelinus (Nilsson) Richardson,

all species except Salvelinus namaycush

(Walbaum), the lake trout, and its sub-

species; also Salmo (Artedi) Linnaeus,

all species of the region except Salmo
sebago Girard, the landlocked salmon.

See also Trout, lake.

Trout, brook. Salvelinus fontinalis

(Mitchill). See Trout.

Trout, brown. See Trout.

Trout, green. See Bass, black.

Trout, lake. Cristivomer, or Salvelinus

namaycush (Walbaum).

Trout, rainbow. See Trout.

Tullibee. Leucichthys tullibee (Richard-

son), and probably other species of the

same genus; name used in Minnesota.

See also Cisco.

Wall-eye. Stizostedion vitreum (Mitchill).

See Perch, pike.

Whitefish. Coregonus clupeaformis

(Mitchill), C. Albus Le Sueur, and C.

quadrilateralis Richardson.
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n. TIME, PLACE, AND MANNER OF CAPTURE.

Table of Provisions Found in Statutes Generally, With References to
Sections of Pamphlet Laws.

Subject. Ark. Iowa. Ky. La. I

Sec. Sec. Sec.

2 1,2 / 33

it 40

2,4 7 33 -

f 2,9
]

37,60

1 13

2

1

3 3 57

1259 26

9 3 19,47
1

8
1-5, f 22,54, I

1252\ 61 1

Minn Miss. Mo. Tenn. Wis.

Fish generally, or certain species, or in
certain places, shall not be taken in
nets, or shall be taken only with hook
and line

Minnow seine permitted.

Close
noted

provided as hereinafter

Fishing near dam or fishway or both
prohibited; hook and line excepted
in Iowa, Missouri, Tennessee, and
Wisconsin

Use of either poison, drugs, etc., or ex-
plosives, prohibited

Fishing on premises of another without
consent, prohibited

Authorization to take fish for scientific

purposes, or to propagate, or to destroy
noxious species

Provision for private ponds

Areas may be closed to mussel fishing.

Sec.

18

41

18

}45,

47,

35,41

37

35,36

25

40

40b

38

57

See.

4808
4838

Sec.

(“)

4864

4865
1173
1329

Sec.

f6535
16548

6548

f6548
16551

6549

6537
6538

Sec.

f
45

r 45

L
46

^ 17

45

[6524

6568
6570
6571

[6572

6548 45

Sec.

62.30
62.33
,62.40

62.33
62.41
62.28
62.29
62.35
62.36
62.37
62.39
62.43

62.29

62.32

f62.55
162.58

a Ch. 261 of 1915, and sec. 4807, 4808, 4820, 4821, 4829, 4830, and 4874. b Ch. 276, laws 1915.

PROVISIONS PECULIAR TO THE RESPECTIVE STATES, WITH REFERENCES TO SECTIONS
OF PAMPHLET LAWS.

Arkansas.—Mesh of nets shall be at least 3 inches square; no seine, net, trap, or

other de\’ice shall be used March 1 to June"15 (sec. 18). In some counties nets and
similar devices are prohibited (sec. 41, 44).

Illinois.—Hoop, fyke, dip nets, or baskets with mesh not less than IJ inches square,

may be used July 1 to April 15 and seine with same mesh September 1 to April 15,

except for black bass, pickerel, pike perch, whitefish, trout, cisco, and yellow perch

(sec. 35). Gill and pound nets with mesh not less than 2^ inches square may be used

for whitefish and lake trout December 1 to November 1 (sec. 36). Gill, dip, and pound
nets with mesh not less than 1^ inches square may be used for cisco, or with mesh not

less than 1-^ inches square for yellow perch, provided not over 10 per cent of catch at

any lift consists of lake trout of a less weight than 1^ pounds dressed each, and such

lake trout may be sold only locally and not shipped (sec. 36). Rough fish may be

taken from fish preserves by net under special permit (sec. 25). Maximum lengths

for nets are: Hoop, fyke, or pound 200 yards and seine 1,000 yards; they shall not

obstruct more than half the width of a water course (sec. 39).

Firearms, artificial lights, snare spears, gig graines, and trammel nets shall not

be used to catch fish (sec. 40b).

Mussel fishing may be practiced commercially with one boat only or an additional

boat for towing, and with only two crowfoot bars not over 16 feet long each, and only

one dredge not over 3 feet long; such fishing is permitted only April 15 to November 30

(sec. 55).

Frogs over quarter pound shall not be taken May or June (sec. 34).
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, Iowa.—Closed seasons are as follows: “Salmon” and trout, October 1 to April 15;

“bass,” pike perch, crappie, pickerel, catfish, and “other game fish,” ^December 1 to

May 15 (sec. 2); in interstate waters pike perch, bass, and crappie, March 31 to June 1

(sec. 13). The statute does not define “game” fish, but Mr. E. C. Hinshaw, the State

game warden, writes under date of December 14,. 1915, that the Department of Fish

and Game construes it to include any food fish that takes a live bait. Bag limit is 40

of said species, and not over 20 of them shall be bass, pike perch, or pickerel (sec. 2).

Fishing is prohibited in streams stocked with breeding trout over two years old within

one year from date of stocking, if notice be posted (sec. 2). In ice fishing no structure

for protection against the weather or means for creating artificial heat may be used

(sec. 2). Only two lines with one hook each, or three united hooks in trolling may be

used (sec. 5).

One set line may be used. May 15 to December 1, in streams, in Big Sioux River and
boundary portion of Des Moines River, but shall not extend more than halfway across

(sec. 2 and 11). Spears may be used to take carp, sucker, redhorse, and buffalofish

in slues, etc., of Mississippi River (sec. 2).

From certain lakes, buffalofish, carp, quillback, redhorse, suckers, and gar may be

taken in nets under special permit and supervision of warden, but no seine shall be

used December 1 to June 15 (sec. 9). Nets may be used in Mississippi and Missouri

Rivers, but shall have mesh not less than 2^ inches stretch measure (sec. 11). It is

unlawful to net food fishes and not use them (sec. 14).

Kentucky.—Except in private ponds, it is forbidden to use wing net, set net, seine,

trap, trammel net, dip net, or other contrivance (sec. 2), or to shoot fish (sec. 4), or to

use gig or spear, or to fish by groping, grabbing, tickling or in other manner with the

hands, except hook and line, trot line, hand line, or set line (sec. 5), or to kill or stun

fish by striking upon the rocks or ice (sec. 6).

Louisiana.—Bag limit is 25 black bass, striped bass, or crappie, and 100 “perch”
and sunfish (resolution of Conservation Commission adopted September 10, 1912).

Specified game fish shall be caught with rod, hook and line only, having not more than

five sets of hooks, or with a trolling line and artificial bait (sec. 40).

Hoop nets are prohibited in bayous, lagoons, and streams less than 40 yards wide and

seining in fresh water is prohibited, except in certain waters for common species such

as buffalofish and catfish under permit by Commission (sec. 33); letter of the president

of the Conservation Commission to Dr. H. M. Smith, United States Commissioner of

Fisheries, dated October 25, 1915, includes paddlefish and “gaspergou” (fresh-water

drum) as such common species. Seines shall not be used within 100 feet of the shore

and shall not exceed 900 feet in length; splashing of water or pounding of boat to drive

fish into seine is not permitted; vegetation hauled out with seine must be returned to

the water; gars taken in seine must be killed. (Rules on permits issued by Con-

servation Commission.) Permits may be revoked if shown to be detrimental to game
fish resources (sec. 33). Hoop nets must be made of twine and be at least.3-inch mesh
on bar between knot and knot (sec. 64). Seine, hoop net, or set line shall not be used

for buffalofish February 15 to April 15, or for paddlefish January 1 to July 15, or for

catfish May 15 to July 15; no paddlefish shall be had in possession which does not

contain roe suitable to be made into caviar (sec. 37). Puddling water to catch fish,

and using Kghts, fyke, gill, or trammel nets, or other permanent set means are pro-

hibited (sec. 44, 45, 55), hoop nets are probably not intended to be included in this

prohibition for they are regulated as hereinbefore noted.

The Conservation Commission may prohibit the taking of any kind of fresh-water

fish in any part of the State for not over three years (sec. 24, 52).

Diamond-back terrapin shall not be taken or .sold April 15 to June 15; if artificially

propagated they may be taken or sold during that period, but not for food (sec. 60, 61).

Nest or eggs of terrapin must not be molested (act 50 of 1910).

Salt-water operations for fish, shrimp, and oysters are regulated by several acts.
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Minnesota.—Close season for trout, except lake trout, is September 1 to April 15;

for black bass, March 1 to May 29; other varieties of fish, March 1 to May 1 (sec. 4807).

Bag limit is 25 crappie or trout, 15 pike perch, 15 bass, except rock bass, and no person

shall have in possession more than 25 bass (sec. 4808), and the taking of over 25 fish in

one day is prohibited, with exceptions (sec. 4896). Crappie, trout, pike perch, and

bass (except rock bass) shall be taken only with hook and line and not more than one

line shall be used with not more than one bait, except that 3 artificial flies may be

used in trout fishing (sec. 4808). Fishing for game fish in interstate waters is prohib-

ited March 1 to May 29 (sec. 4830). ProAusion is made for closing trout streams to all

fishing except during season for trout (sec. 4857-4859). And there are pro\dsions for

special localities (sec. 4885-4895).

Fishing by means of set lines (sec. 4835), fishhouse (sec. 4866), and tip-ups (sec.

4867, 4868) is regulated; see also pro^'isions as to license fees for pole and line fishing

by nonresidents, and set line fishing. Spears may be used for pickerel, suckers, red-

horse, carp, and bullhead, subject to numerous restrictions (sec. 4808).

Netting in inland lakes for whitehsh and tullibee is permitted with numerous restric-

tions (sec. 4808). In the Mississippi River within the State (from Falls of St. An-
thony to 1,000 feet above the mouth of the St. Croix River) pound net, seine, or dip

nets may be used to take sturgeon, redhorse, bowfin, buffalofish, catfish, pickerel,

carp, and suckers, as follows: Not within 1,000 feet of mouth of a stream; pound net

not over 75 feet long; seine not over 150 feet long; mesh in all cases not less than 2^

inches on bar (sec. 4819). Netting in certain waters is allowed for specified rough fish,

under supervision of warden and subject to exceptions and to provisions as to mesh,

bond, and reports, except, for most waters, April 1 to October 1 (ch. 261, laws 1915).

In international waters pound and gill nets may be used by United States citizens,

resident in Minnesota, under restrictions as to size, mesh, number of nets, leads,

position, and season (sec. 4820, 4821). Netting in Lake Superior (except for cisco) is

prohibited November 1 to December 1; also prohibited within half mile of shore

(sec. 4874). In interstate waters fish, except catfish under 15 inches rough, 12 inches

dressed, “pike” (pike perch?), pickerel, bass, sunfish, yellow perch, and crappie, may
be taken by residents with nets, set lines, and spears, except April 15 to June 15

(sec. 4826, 4827, 4829, 4833, 4834, 4835); no license is required for spearing (sec. 4833);

the mesh is limited for each kind of net and for different parts of the same kind (sec.

4834); set lines may have not more than 25 hooks, shall not be baited with live bait,

and no person may have more than one (sec. 4835); nets must bear license number

above water, and seines shall not be longer than 4,000 feet and shall not be raised at

night (sec. 4840); h'ke nets must be raised at least weekly (sec. 4841).

Mussel fishing may be practiced commercially with one boat only, or an additional

boat for towing, and with only two crowfoot bars not over 16 feet long each and only

one dredge not over 3 feet long with prongs or forks not more than 4 inches long (ch.

276, sec. 3, laws 1915).

Commission may prescribe a closed season for frogs in certain districts (ch. 288,

laws 1915).

Mississippi.—Boards of super\*isors have authority to regulate the times and the

places in which and the circumstances under which fish may be taken (sec. 2306);

they may entirely prohibit the catching of fish for one or more years or seasons when

they believe that the supply of fish is about to be exhausted (sec. 2309); they may pro-

hibit the use of seines, barrel nets, gill nets, and other like contrivances, or any of

them, or may restrict the use of the same to places which annually go dry’, and may
prohibit or regulate the use of the same in particular waters, and may prescribe what

kinds of seines or nets may be used and when and where (sec. 2312). Fish traps may
be prohibited or regulated by boards, but shall not wholly obstruct the passage of

fish (sec. 2313).
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Missouri.—Fishing through ice is prohibited (sec. 6549).

Not more than 50 pounds of fish, in addition to one individual fish, shall be gigged

or speared in one day, and that for domestic use only. Gigging and spearing are

prohibited December to April; all fishing, except hook and line and gigging, are

prohibited April and May; it is unlawful to seine, net, or trap within 100 yards of the

mouth of any stream or slue emptying into the Mississippi or Missouri Rivers; these

prohibitions do not apply to private ponds or to fish taken by residents for domestic

use from temporary overflows; the owner of the land, or other person by his permis-

sion, may use a 2-inch mesh seine to take fish from unnavigable streams for consump-

tion but not for sale during July, August, and September; bowfin, paddlefish, and gars

may be taken at any time or in any manner, except by explosives; seines, trammel

and hoop nets with mesh at least 2-inch are permitted in the Mississippi and Missouri

Rivers June to March, but not within 300 yards of the mouth of any stream or slue

(sec. 6548).

Pearl fishing is prohibited March to June (sec. 6551).

Tennessee.—Closed season on trout, black bass, landlocked salmon, crappie, and

rock bass is May 1 to June 15 (sec. 47).

Seines are prohibited, but trammel nets, baskets, dip nets, and set nets with mesh
at least 2-inch may be used in designated rivers, but not within 200 feet of any inlet

(sec. 49).

Wisconsin.—Close seasons (omitting most provisions for special counties, or bodies

of water) are as follows, all dates being inclusive: Black bass, March 2 to May 28.

Crappie, rock bass, pike, perch, and pickerel in counties bordering on the Mississippi

River and on various inland waters, March 2 to May 28. Pike perch and pickerel on

outlying waters except Mississippi River, March 11 to April 30. Catfish on Mississippi

River and Lakes Pepin and St. Croix and inland waters, March 2 to May 28. Mus-

kellunge on inland waters, March 2 to May 28. Trout on inland waters, except some

counties, September 1 to April 14. Yellow perch in counties bordering on Mississippi

River and on certain inland waters, March 2 to May 28. Sunfish in counties border-

ing on Mississippi River, March 2 to May 28. Lake trout on Lake Superior, Sep-

tember 16 to October 14 (sec. 62.28).

Bag limit for trout is 45 a day and for black bass and yellow bass 15 a day (sec.

62.28).

All fishing is prohibited: (1) In unnavigable waters containing trout, during the

close season for trout; (2) or at any time in any spring hole or artificial well connected

with any of the waters of the State; (3) or by means of shutting or drawing off water

for that purpose (sec. 62.29).

Not more than five lines may be used with not more than one hook each, and they

shall not be left unattended
;
spearing for rough fish is prohibited: (1) In unnavigable

waters containing trout, (2) in navigable waters containing trout during the close

season for trout, (3) in certain specified waters, and (4) at night time in inland waters;

the use of snag line or snag pole is prohibited (sec. 62.30).

Fishing through ice is prohibited: (1) On certain waters, and (2) under protection

of any shelter except on certain waters (sec. 62.31).

Net and set line fishing is regulated as follows: No seine shall be drawn over spawning

beds of game fish during their spawning season; no apron or other device to catch

small fish shall be used in pound net; no net shall shut off more than two-thirds of any
channel or passageway of a stream; nets and set lines must have flags bearing license

number; licensees must permit State officials to accompany them and the officials

may at any time raise set lines; lifting nets at night in Great Lakes waters is forbidden;

buffalofish, carp, burbot, gar, redhorse, suckers, bowfin, and fresh-water drum shall

not be returned to watets (sec. 62.33). Set lines of specified lengths are authorized in

the Mississippi River and other specified waters, subject to various regulations (sec.

62.39).



12 FISH LAWS OF MISSISSIPPI RIVEK STATES.

Elaborate and complicated regulations are provided for net and set line fishing in

Great Lakes waters (sec. 62.34). Net fishing is prohibited in the Mssissippi River

and Lakes Pepin and St. Croix: (1) April 16 to June 14, inclusive, (2) at all times in

specified waters, and (3) for pike perch, bass of any variety, crappie, sunfish, pickerel,

and yellow perch; in said waters seines shall not exceed 4,000 feet, and mesh shall

be not less than 5-inch on the wings, or 4-inch in the center of the pot, the pot not

exceeding 150 feet, and gill nets shall have mesh not less than 7-inch, and pound
nets not less than 6-inch in the leaders, 5-inch in the hearts, or 3-inch in the hoops,

and bait nets shall be used without leads, have mesh not less than 3-inch and front

hoop not over 4 feet (sec. 62.35).

Gill netting in certain inland lakes for whitefish and cisco is authorized for a short

season (sec. 62.36). Netting in inland waters, with specified exceptions, for specified

rough fish, is authorized, subject to various restrictions (sec. 62.37, 62.38). Dip nets

of specified sizes may be used without license to capture various rough fishes in

specified waters (sec. 62.40).

Gill nets may be used to take lake trout and whitefish during specified dates and

for the pmpose of propagating these species, under special permit by the commission

(sec. 62.57).

Minnow seines shall not be used in some waters (sec. 62.41).

Crawfish and crabs shall not be taken March 1 to June 10, or frogs during March
and April, except that frogs may be had in possession by a person in the business

of propagating them for scientific purposes (sec. 62.43). Frogs shall not be taken

from lands owned by another without his consent (sec. 4565dm).

Nonresident mussel fishermen may use one boat only. Mussels shall not be taken

with a dredge (sec. 62.44).

m. SIZE LIMITS FOR AQUATIC ANIMALS.

Table of Limits With References to Section or Sections of Pamphlet Laws
OF Each State.

Names.

111.,

sec. 41,

42, 42A,
56.

Iowa.

La.,
sec. 37,

40, 60.

Minn.o
Mo.,
sec.

6550.

Tenn.,
sec.

50.

Wis.,
sec.

62.28,

62.33,

62.34,

62.35,

Inter-
state

waters,
sec. 13.

State
gener-
ally,

sec. 2.

In. In. In. In. In. In. In. In.
Fish, except rock bass, sunfish,
and bullheads 6

Rough fish in outlying waters,
except bait 7

Bass, black 10 11 10 8 9 11 7 10
Bass, rock 6 6
Bass, striped 8 8 10 8 8
Buffalofish 18 15 12
Bullhead ! 7
Carp 15 15
Catfish 13 13 10 12 («>) 13 (^)
Crappie 8 8 8 8 6 7
Drum, fresh-water 10 10
Muskellunge 30 (6)

Perch, pike 13 15 12 (&) 11 13
Perch, yellow 7
Pickerel . .. 18 18 12 11 16
Salmon, landlocked 7
Sturgeon («>) (^)
Sunfish 4 6
Trout 1 10 8 7 7
Trout, lake (6) (6) (*>)

Whitefish (^) W m
Mussels 2
Turtle or terrapin, or both 7

1 r

a Minnesota: Sec. 4827, 4873, and ch. 276, laws 1915. b See text following.
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PROVISIONS PECULIAR TO THE RESPECTIVE STATES.

Arkansas.—No limits.

Illinois.—Restrictions do not apply to pole and line fishing. The limit on lake trout

and whitefish is 1^ pounds. The catfish restriction states “ blue and channel

catfish.”

Fish measurements are taken for “the length of the entire fish from the extreme

tip of the snout to the extreme end of the tail fin,” and turtle or terrapin for the

extreme ends of the shell.

Iowa.—A different limit is set for the species of sturgeon, being 1 pound for the

sand sturgeon, or shovel-nose sturgeon, or hackleback, Scaphirhynchus platorhynchus

(Rafinesque), and 3 pounds for the rock sturgeon or lake sturgeon, Acipenser ruhicundus

Le Sueur; the former would perhaps include the white sturgeon, Parascaphirhyncus

albus Forbes and Richardson. The limit on lake trout and whitefish is 1^ pounds.

Kentucky.—No limits.

Louisiana.—The terrapin restriction is only on the diamond-back. Size limits for

salt-water species are fixed by acts 53 and 54 of 1914.

Minnesota.—Measurements are taken from tip of snout to fork of tail. A different

size limit is set for the two species of pike perch, being 14 inches or 1 pound dressed

for the wall-eye, and 10 inches for the sauger. Catfish under 15 inches tip to tip rough,

or 12 inches dressed shall not be taken in nets in interstate waters. The limit on
sturgeon is 15 pounds dressed weight; on lake trout 2 pounds round, or undressed

weight, and 1^ pounds dressed weight; and on whitefish 2^ pounds undressed weight,

or 2 pounds dressed weight.

Mississippi.—No statutory limits. County boards have general authority to pro-

tect fish (sec. 2305-2315).

Missouri.—Measurements are taken from nose to fork of tail. The restrictions are

applicable only to fish sold. The catfish restriction states “blue or channel catfish.’^

Wisconsin.—^Measurements are taken from tip of snout to tip of tail. The limit for

catfish in the Mississippi River and Lakes Pepin and St. Croix is 15 inches round and
12 inches with head off; in all other waters IJ pounds round and 1 pound dressed.

The limit on muskellunge is 5 pounds round and 4 pounds dressed. Lake trout less

than 14 inches long shall not be taken with pound net in specified Great Lakes

waters. The limit on whitefish is 2 pounds round and 1^ pounds dressed.

IV. LICENSES REQUIRED AND FEES THEREFOR.

Arkansas.—The fee for devices other than hook and line for the purpose of catching

fish for market is |25 (sec. 16); and for using artificial bait $1 (sec. 17).

Illinois.—Fees for net fishing are as follows, the amounts in parentheses being

for nonresidents: Each 100 yards of seine $5 ($10); dip or fyke nets, $1 ($2); hoop net,

50 cents ($2); basket or trap net, 50 cents (?); in operation of gill or pound nets, steam

tug, $25 ($200), gasoline launch, $15 ($50), sail or row boat, $10 ($30) (sec. 22).

Clerk’s fee is 25 cents extra (sec. 23).

Owners of property, their children and tenants may do net fishing, without license,

from waters wholly within their property and not connected with any open stream

(sec. 22). Gill and pound nets shall be operated only from a boat as listed hereinbefore

(sec. 39). The fee for conducting a wholesale fish business is $10.50 (sec. 24). The
commercial mussel fishing fee is $1.25 for residents and $25.50 for nonresidents; plus

in either case $25 if a dredge is used (sec. 55). •

Iowa.-—Fees for nets in the Mississippi and Missouri Rivers are as follows: Each
500 feet of seine, $10; pound net having more than 100 feet of lead on each side, $4;



14 riSH LAWS OF MISSISSIPPI EIVER STATES.

pound net with less lead, $1; each bait, dip, hoop, and fyke net, 50 cents; each 300

feet of trammel net used for floating fishing, |5. Metal tags are required and non-

residents must give bond (sec. 11).

Louisiana.—Fees for seines are as follows: Less than 300 feet, $25; 300 to 600 feet,

$50; 600 to 900 feet, $100 (sec. 33). Fees for wholesale dealing in fresh-water fish are

$5 to $150, depending on the amount of business and whether the dealer is a resident

or nonresident (sec. 34, 35). Fees for vessels purchasing fresh-water fish to make a

cargo are $5 to $40, depending on tonnage of boat (sec. 36). The fee for buying and
selling diamond-back terrapin is $25, and for buying, selling and shipping $100 for

a resident and $200 for a nonresident or unnaturalized foreign-born resident (sec. 63).

The fees for salt-water operations are fixed by several acts.

Minnesota.—Licenses of Wisconsin are accepted if it reciprocates (sec. 4845 and

ch. 276 of laws 1915).

The fee for seine, pound, or dip nets in the Mississippi River within the State is $5

for each net (sec. 4819). In international waters the fees are $25 for pound net and

$10 for gill net (sec. 4820, 4821). In interstate waters the fees are: For seine $1 a hun-

dred feet up to 500 feet, then $2 a hundred to 1,000 feet, then $3 a hundred to 1,500

feet, then $4 a hundred to 2,000 feet, then $5 a hundred to 2,500 feet, then $6 a hundred
to 4,000 feet; for gill nets $5 for 2,000 feet and $5 for each additional thousand; for

pound net, with leader not exceeding 700 feet, $5, and for each pound net in excess of

one used with one leader, $5; fyke or hoop net, $5; bait or turtle nets, $1; metal tags

are 25 cents each (sec. 4836). Fee for inland commercial fishing is 20 per cent of

gross receipts plus expenses and compensation of warden (ch. 261 of laws 1915).

Fees for set line (sec. 4836), fishhouse (sec. 4866), tip-up license (sec. 4868), and non-

resident pole and line license if fisherman over 21 years old (sec. 4879) are $1 each.

The commercial mussel fishing fee is $1 for residents and $25 for nonresidents,

plus in either case $25, if a dredge is used (ch. 276 of laws 1915).

Tennessee.—The fee is $2 for each net or basket (sec. 49).

Wisconsin.—Fishing licenses of Minnesota and Iowa are accepted if those States

reciprocate (sec. 62.07).

Licenses are issued only to natural persons (not to corporations) (sec. 62.11).

Feeo for nonresidents are as follows: Mussel fishing, $50 (sec. 62.44); fishing in inland

waters if fisherman over 16 years old, $1 (sec. 62.25); operating gill net in Great Lakes

waters with steam vessel having steam lifter, $200, or without steam lifter, $100, or

with any other vessel not propelled by oars, paddle, or pole, $50 (sec. 62.34).

Fees for residents or nonresidents in Great Lakes waters are as follows: Pound or

gill nets (except as hererinbefore noted), $2; fyke, drop, or trap nets, trammel net,

seine, or set lines, $1 (sec. 62.34).

Fees for fishing in the Mississippi River and Lakes Pepin and St. Croix are as

follows: Seines for first 500 feet $1 a hundred, second 500 feet $2 a hundred, third at $3,

fourth at $4, fifth at $5, and 2,500 to 4,000 feet at $6 a hundred; gill nets for first 2,000

feet $5 and for each additional thousand feet $5; pound or hoop nets with 700-foot

leader and one pound $5 and for each additional pound $5; bait nets, $1 each. For

these waters fishermen must give bonds (sec. 62.35).

Metal tags are required for nets and set lines at 25 cents each (sec. 62.34, 62.35,

62.39).

Fees are from $5 to $50 for net fishing in specified inland waters (sec. 62.37,

62.38).

Fee for set lines in specified waters is $1 (sec. 62.39).
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V. SHIPPING AND SELLING FISHERIES PRODUCTS.

Arkansas.—Shipping of game fish beyond State line is prohibited (sec. 19).

Illinois.—Black bass shall not be sold nor, if taken within the State, pickerel or

pike perch (sec. 41). Said fish shall not be shipped, except not over 25 fish, in one

lot as baggage (sec. 43, 44). No frogs over a quarter of a pound, or fish shall be

shipped April 20 to July 1, inclusive, except whitefish, lake trout, cisco, and yellow

perch (sec. 44). Shipments of fish must be marked to show contents and other facts

(sec. 43, 45).

Iowa.—Game fish shall not be shipped from inland waters for the purpose of sale,

and any person shipping game fish must deliver to the carrier a sworn statement

(sec. 2), As noted on page 9 hereof, “game” fish is construed to include any food

fish that takes a live bait.

Louisiana.—Black bass, striped bass, crappie, “white perch” (crappie?), “any
species of perch,” and sunfish shall not be sold (sec. 38). All shipments of fish and
shipments without the State of diamond-back terrapin must be marked to show con-

tents and other facts (sec. 41, 62).

Minnesota.—The sale or shipping of pike perch from stocked waters, or of brook

trout or black bass, is prohibited (sec. 4870, 4871; see also sec. 4876 as to certain

counties). Fish shall not be shipped beyond the State except specified rough fish

and except not over 50 pounds taken by a nonresident for personal use; packages shall

be marked to show contents and other facts (sec. 4875). The commission may pro-

hibit the sale of crappie, yellow perch, or sunfish caught in stocked lakes (sec. 4877).

Mississippi.—Boards of supervisors have authority to regulate by whom and in

what quantities and to what extent fish may be marketed (sec. 2306).

Wisconsin.—Shipments of fish must be marked to show the contents and other facts,

and the consignor must be the owner and must deliver to the carrier a statement

that he is. (Sec. 62.10, 62.35, 62.37, 62.38.)

Subject only to the preceding, minnows, suckers, carp, redhorse, fresh-water drum,

burbot, bowfin, gar, buffalofish, and lizards maybe shipped. Other varieties of fish

taken in inland waters may be shipped only as follows: One shipment of lake trout

containing not more than 20 pounds may be transported by any person in each period

of 7 days when accompanied by the consignor; other varieties of trout may be trans-

ported when accompanied by the consignor; of the remaining varieties of fish, one

package containing not more than 20 pounds or in lieu thereof not more than 2 fish of

any weight may be made in each 7 days; or (without 7-day limit) up to 50 pounds

may be transported to a point within the State when accompanied by the consignor

(sec. 62.42).

Other restrictions regulate shipments from Green Bay and Fox River; pike perch

and pickerel taken from outlying waters; imported pike perch and pickerel in their

natural frozen state; and provide that any shipment originating at any other than

ports on outlying waters shall be subject to provisions hereinbefore noted as to fish

taken in inland waters; and prohibit the transportation of living young of carp or

bowfin (sec. 62.42). Transportation of wild animals (includes fish) into this State is

forbidden, if shipped from another State in violation of its laws relating to transpor-

tation (sec. 62.07).

Trout other than lake trout shall not be served at eating places (sec. 62.10).
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VI. MISCELLANEOUS PROVISIONS.

Subject.

OwnersUp of flsb, etc., declared

in State
Obstructing tbe passage of fish

forbidden ‘ ' '

'

FisbwaTs required over dai^ - - -

Contamination of waters pro-

Having fisb inpt ession smaller

than the legal limit, or

close season, or in excess ofbag

limit, is declared unl^ful or

presumed to be • - - - -

Commission or warden to propa-

gate and rescue fisb and assist

in stocking waters. . ...... - - - • -

Commission may establish hsh

Reports by licensees required on

fish caugbt or bandied.. . . . . .

.

Reports required on catcb of

mussels

Ark. ni. Iowa. Ky. La. Minn. Miss.

Sec.

1392A

42A 6,26

6 25,46 1,12 3,9J

Sec.

57

18,39

1,19,21
22,23
49,51

Mo. 'Tenn. Wis.

Sec.

2313
4772

4808,4838
4870,4871

4873

4758

3286 6536

48 62.09

62.32

/62.07
\62.10

62.55

25 8

oSec. 15 of act of 1903.

PROVISIONS PECULIAR TO THE

. SSO.4S20 and ch. 261, laws of 1915. . Cb. 276, laws of 1915.

bespectite states, with beferences to sections of

PAMPHLET LAWS.

Arkansas-NonresideBts are iorbidden to fish, except in one locality with hook

,"“ntoou!“
‘

“ntAfes“fiffrom l^unl^Wc'lV).

except on the MissL^ippi Ru^er 56)
3g^_

had in possession n\e da>s alter eiiu
^

Police juries

alligators (act 37 of 1908).

- -
. ^ of open season

ona“hroX-uthoL^ to make reg-olations ior the protection oi

„,i„,and re^alations for the comprehensive control of

The commission may adopt rules an
^ nonds (sec. 2); mav prescribe

fish (sec. 2, 24, 52); shall hoop nets and

reu““ VOsp™ feh fr'om whhout the State shall be liberated without

permisnon from the commission
f^ /). ^

Game and fish ^ plosion if unlawfully taken without

Z^IL is mad; for the removal of carp (ch- 348, laws 1915).

Wisconsin,

defined (sec. 62.26).

'inland” and each

lake trout, white-1.-Waters of State are dmded mto outlym^ anu

Game fish are
perci catfish, muskeUunge,

fish, crappie, black bass,
p«ct “ certain waters; rough fish

SotC^sef 62'27)“ Fislerme’n must permit State ofiicials to remove eggs and

milt from fish captured (sec. 62.56).
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CONDITION AND EXTENT OF THE NATURAL OYSTER BEDS AND
BARREN BOTTOMS IN THE VICINITY OF

I
APAUCHICOLA, FU,

:

By Ernest Danglade, Scientific Assistant, Bureau of Fisheries.

r

•

INTRODUCTION.

f
The survey began on January 16, 1915, in the western portion of

St. George Sound about 1 mile east of the first oyster bed and was
completed April 16 at the western extremity of St. Vincent Sound.

;
The Fisheries steamer Fish Hawk, in command of Boatswain J. J.

= O’Brien, arrived off Apalachicola, Fla., December 21, 1914, and
served as the base of operations. The interval from the arrival of

the vessel until the beginning of the survey was utilized in recovering

triangulation stations established by the United States Coast and
Geodetic Survey, constructmg signals over these stations, and
selecting prominent points for additional and auxiliary signals.

During the progress of the survey 43 signals were built, 3 of which,

, owing to the low elevation of the shore and the width of Apalachicola

Bay, were much larger than any heretofore erected by this Bureau.

The signals were anchored and secured by guy lines of telephone wire.

;

Including range beacons. Cape St. George Lighthouse, and other fixed

;

objects, a total of 56 signals were in use. Figure 1 is from a

photograph of the signal built on St. Vincent Point.
‘ Permanent cement monuments, in the top of each of which there is

f a 3-inch brass disk inscribed ^‘U. S. Bureau of Fisheries, 1915,” were

i

planted under signals Marsh, Yent, Fet, Cedar, and Schep.

During the early part of the investigation the weather was unfavor-

able on account of high winds or haze, but there were no violent

storms and but few heavy rains. The latter part of the season,

especially during the month of April, was almost ideal for both

8 hydrographic work and biological investigations.

Gasoline motor boats were used for the work and proved to be

entirely satisfactory for the needs of the party. They were better and

more economical than the steam launches employed on previous

ftoyster surveys.

Throughout the survey Boatswain J. J. O’Brien, United States

^pJavy, and Templeton Van de Bogert were the observers. The latter
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also did practically all the plotting and made the smooth sheet and
chart. The tide-gauge observations were made at Apalachicola by
Thomas J. Adams and J. H. Marshall and at the station on St.

Vmcent Island by Oscar Barrow, all of the Fish Hawk. At the

remaining stations the readmgs were made by either civilians or by
members of the workhig party detailed for that purpose. The survey

was greatly facilitated by the zeal and interest taken by those engaged

in the work.

Durmg the season of 1895-96 the Bureau made a survey of the

oyster beds in these waters “ from Indian Pass to and includmg Cat

Point, Bulkhead, and East Hole Bars. •

HISTORICAL DATA.

Although no written word is left of their labors, the first persons

engaged in the oyster industry in this region were imdoubtedly the

aborigines. These people were evidently keenly observant of the

economic worth of oysters and carried on the fishery quite exten-

sively for a long time, as is indicated by the presence of large quan-

tities of oyster shells in long windrows and piles on the banks. This is

particularly noticeable along the north shore of the western half of

St. Vincent Sound.

The following brief account of this oyster region, covering a period

of 80 years, is based on data kindly furnished by John G. Huge and

others of Apalachicola, Fla., and ako from the report of the previous

survey.

Oysters were first taken for the local market in 1836, but the

industry did not attain much importance until 1850. It continued

rather active until the Civil War, when work practically ceased. The
beds meanwhile improved and were in very good condition. After

the war the oyster business was again taken up, but it was not until

1878 that it was carried on at all extensively. It then continued

active for about eight years, when, on January 12, 1886, the greater

part of the oysters, owing to a series of low tides, was materially

injured by a hard freeze. The reefs, however, recovered and the

season of 1890-91 was very productive.

During the wmter of 1893-94 the beds of St. Vincent Sound and

Apalachicola Bay were nearly destroyed, and for the next two years

practically no oysters were taken from these places. Meanwhile Cat

Point, Bulkhead, and Porter Bars furnished the greater part of the

oysters brought to market.

On October 8, 1894, a heavy gale caused many of the oysters to be

covered with sand and mud. Then this was followed by a freeze on

December 29 and for several days the temperature fell to 14° F.,

a Report of a survey of the oyster regions of St. Vincent Sound, Apalachicola Bay, and St. George

Sound, Fla. By Lieut. Franklin Swift, U. S. Navy. Report of the Commissioner for 1896, p. 187-221.
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killing many of the oysters that were not protected by sand and mud.
On February 7, 1895, the thermometer registered 10° F., being the

lowest known in that section, it is said, for 60 years. The fishermen

. could not catch enough oysters the next year to make a living, and
consequently the plants operated for only a short time.

Up to this time the shipments of raw oysters were mainly in the

shell to local or near-by points, but during this season the first active

shipments of shucked raw oysters were made.

Another freeze occurred on January 28, 1897, at a time when the

tidewas very low. Owing to the exposuremany oysters were destroyed

and for the season 1896-97 the dealers handled only about one-half

the quantity of the usual yield. However, during the following

season, although of shorter duration, production was increased,

showing that the beds were recovering in productivity.

On August 2, 1898, a severe gale covered some of the oysters with

sand and mud, and in September of that year a very heavy freshet

occurred, the combined effects being the destruction of many of the

oysters at Cat Point and practically all at St. Vincent. On February

12, 1899, there was another freeze, the temperature dropping to 10°

for a few days, but not for as long duration as in 1895. The operation

of the two canneries and the shipments of raw oysters during the

season of 1898-99 were nearly equal to those for seasons prior to 1895,

thus again showing the great productivity of the bars. The output

for 1899-1900 was less than for the preceding season, but there was
an increase of about 50 per cent in 1900-1901.

A temperature of 20° F., December 16 to 18, 1901, did not result

seriously to the oysters, and the output of the canneries and raw
shipments for 1901-2 increased, although the season was shorter than

the year before. The following year gave about the same returns.

A gale on August 13 and 14, 1903, covered the oysters on Porter

Bar with sand and mud, practically destroying them. Cat Point and
East Hole Bars were also injured, and St. Vincent Bar, which was
regaining its productivity after the disaster of 1898, was covered with

sand. The season’s operation was very short and the output greatly

reduced.

The season of 1904-5 was mostly very favorable. A strike closed

one canning plant shortly after it started, but did not interfere with

the other. The shipments of raw stock, however, were about as usual,

and in the aggregate the output was fully equal to the previous year.

There was a temperature of 22° F., February, 1905, but as the winds

were favorable for high tides the oysters were not affected.

Although a heavy gale on September 27, 1906, covered many oysters

with mud and sand, they were able to recover readily and the damage
was slight. The yield of the two seasons, 1905-7, was about normal.

The total output from all sources for 1907-8 was quite large. During
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the first week of May, 1908, there was a very high freshet accompanied

by southeast winds, which prevailed for three days, but they were
followed by heavy northwest winds, which drove the fresh water to

the eastward, without forming mud deposits, leaving the oysters

miinjured. A temperature of 22° F. on February 1, 1909, produced

no serious results, and about the middle of March of the same year a

heavy freshet occurred, but the prevailing winds forced the fresh

water out to East Pass, and, fortunately, it was too early in the season

to have any effect on the spat.

On September 20 and 21, 1909, a gale occurred which did but httle

harm at this place, although there was veiy extensive damage on
Mississippi Sound, and on October 11 and 12 there was another storm,

but, owing to the direction of the wind, the oyster reefs escaped

practically unharmed.

During the second and third weeks of April, 1910, there was a freshet,

but the prevading wind carried the water eastward, so that the deposit

of silt was not sufficient to smother the spat.

The yields for the seasons 1910-1914 were equal to the average.

For 1913-14 there were gathered 240,436 tubs, or so-called bushels,

statistically reported by the Florida State Shell Fish Commissioner

as 120,218 barrels.

The season of 1914-15 bid fair to be a good one, but, incident to the

European war, there was less demand for steamed oysters or raw

material. So for this season the yield was but 144,940 tubs, or 72,470

barrels.

There was a freshet in January, 1915, but Httle, if any, damage was

done.
METHODS OF THE SURVEY.

The methods employed were those pursued in former surveys of Hke

character, and are explained in detail in a description of the beds of the

James River,® from which some of the following is repeated.

A ‘ffioat sheet’’ was prepared, on which were accurately platted

the positions, as determined by triangulation, of fighthouses, build-

ings, tripods, etc., used as signals. These data were furnished by the

United States Coast and Geodetic Survey.

The oyster beds were discovered by soundings with a lead line, but

principally by means of a length of chain dragged over the bottom at

the end of a copper wire running from the sounding boat. The wire

was wound on a reel, and its unwound length was adjusted to the

depth of water and the speed of the launch, so that the chain was
always on the bottom. Whenever the chain touched a shell or an

oyster the shock or vibration was transmitted up the wire to the hand

a Moore, H, F.: Condition and extent of the oyster beds of James River, Va. Bureau of Fisheries

document no. 729.
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of a man whose sole duty it was to give heed to such signals and report

them to the recorder.

The launches from which the soundings were made were run at

a speed between 3 and 4 miles per hour. At intervals of three

minutes—in some cases two minutes—the position of the boat was
determined by two simultaneous sextant observations of the angles

between a set of three signals, the middle one of which was common to

the two angles, the position being immediately platted on the boat

sheet. At regular intervals of 15 seconds, as measured by a clock

under the observation of the recorder, the leadsman made a sounding

and reported to the recorder the depth of the water and the character

of the bottom, immediately after which the man at the wire reported

the character of the chain indications since the last sounding—that is,

whether they showed barren bottom or dense, scattering, or very

scattering growths of oysters.

With the boat running at 3 miles per hour the soundings were

between 60 and 70 feet apart, and, as the speed of the boat was
uniform, the location of each was determinable within a yard or trwo

by dividing the platted distance between the positions determined

by the sextant by the number of soundings. The chain, of course,

gave a continuous indication of the character of the bottom, but the

record was made at the regular 15-second intervals observed in

sounding.

The chain, while indicating the absence or the relative abundance

of objects on the bottom, gives no information as to whether they

are shells or oysters, nor, if the latter, their size and condition. To
obtain these data it was necessary to supplement the observations

already described by others more definite in respect to the desired

particulars. Whenever, in the opinion of the officer in charge of the

sounding boat, such information was required, a numbered buoy was
dropped, the time and number being entered in the sounding book.

A launch, which followed the soimding boat, anchored alongside the

buoy, and a quantity of the oysters and shells were tbnged up,

separated by sizes, and counted.

This boat at each station made a known number of
^ ‘grabs” with

the oyster tongs, exercising care to clean the bottom of oysters as

thoroughly as possible at each grab. In a given depth of water and
using the same boat and tongs, an oysterman wiU cover practically

the same area of the bottom at each grab, but, other factors remaining

the same, the area of the grab wiU decrease with an increase in the

depth.

Careful measurements were made and tabulated showing the area

per grab covered by the tonger employed on the work at each foot

of depth of water and for each pair of tongs and boat used. With
these data, and knowing the number of “grabs,” the number of
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oysters of each size per square yard of bottom was readily obtainable

by simple calculation. The following example will illustrate the

data obtained and the form of the record:

Department of Commerce.

BUREAU OF FISHERIES.

Field record of examinations of oyster beds.

Serial number, 1001 . General locality, Apalachicola Bay.

Local name of oyster ground, St. Vincent Bar.

Date, March 25, 1915.

Angle, K 69-70.

Depth, 4 feet.

Bottom soundings, —
Density, —
Condition of water. Clear.

Tongman, Meyer.
Number grabs made, 8.

Total area covered, 5.05 square yards.

Number oysters takenj^

Quantity shells, 32.

!

Spat per square yard, 0.

Culls per square yard, 6.9.

Counts per square yard, 17.1.

X in.= cull limit prescribed by law.

Time, 3.15 p. m.
Buoy No. 7.

Bottom, Hard.
Average, —
Temperature, —
Stage of tide. Ebb.
Boat, No. 2.

Tongs, 12 C.

1 in.—X in., 21.

4 in., 17.

Dead, 5.

This furnishes an exact statement of the condition of the bed at

the spot, which can be platted on the chart with error in position

of not more than a few yards. From the data obtained a close esti-

mate may be formed of the number of bushels of oysters and shells

per acre in the vicinity of the examination, and, by multiplying the

observations, for the bed as a whole. In the course of the survey

1,306 observations were made at various places, both on the natural

rocks and on the barren bottoms.

In estimating the productiveness of the bottoms it appeared de-

sirable to use the method employed in Delaware Bay“ rather than

that followed in the James Kiver survey.

Where tongs are used exclusively a bed with a given quantity of

oysters lying in shoal water is more valuable commercially than one

vdth the same quantity of oysters in deeper water, owing to the fact

that the labor of the tonger is more efficient on the former. As has

been pointed out, the area covered by a “grab’’ decreases with the

depth, other factors being the same; and, moreover, the deeper the

water the greater is the labor involved in making the grab and the

smaller is the number of grabs which can be made in a given time.

Where, however, the depth is practically uniform and shoal, as in

a Moore, H. F.: Condition and extent of the natural oyster beds of Delaware. Bureau of Fisheries

document no. 745, 1911.
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the region treated in this report, it is unnecessarily refined and
laborious to make such allowance for depth, and it is nearly as accu-

rate and satisfactory to rate the bottoms in accordance with an arbi-

trary standard.

In this report the classification of the relative productiveness of

the various beds and parts of beds, as exhibited on the chart and dis-

cussed in the text, is as follows

:

Dense growth Bearing over 150 bushels per acre.

Scattering growth Bearing between 75 and 150 bushels per acre.

Very scattering growth Bearing between 25 and 75 bushels per acre.

Depleted bottom Bearing less than 25 bushels per acre.

This classification refers solely to oysters of a size assumed to be

large enough for the market, in this case to those 3 inches or more in

length. As the classification takes no account of the smaller oysters,

certain areas bearing a heavy growth of young maybe described and

shown on the charts as depleted, owing to the paucity of mature oys-

ters. While the charts can not indicate this, the descriptions of the

beds show it in aU cases. The charts show in general terms the

character of the beds in respect to the product available for market,

so far as mere size of the oysters is concerned, at the time of the

survey. If the oysters were of ordinarily good condition and shape,

the areas indicated as bearing dense and scattering growth would

yield a product sufficient to make tonging remunerative under the

economic conditions existing. Wliere the market oysters are rated

as very scattering, the growth is insufficient to support a fishery at

the low price which the product would yield. The depleted bottom
is that on which the product of market oysters, at the time of the

survey, was very small, and is not necessarily formerly productive

bottom now denuded, as might be supposed from a strict definition

of the descriptive term employed. On the contrary, it may be

formerly barren bottom now coming into production.

The barren bottom, which is that totally devoid of oysters, and in

most cases of shells, vastly exceeds the oyster bottom in extent.

Its interest in connection with the survey lies in its relative avail-

ability for oyster culture; that is, whether or not its general character

is such as to enable it to become productive if proper measures to

that end be taken. The most important consideration is, usually,

the character and degree of stability of its constituent materials.

If the bottom be too soft, the shells and oysters deposited thereon

will soon become engulfed.

In the earlier surveys the method ordinarily used by oystermen

was employed, the consistency of the bottom being determined by
probing with a pole. By noting the resistance which the bottom
imposes to the penetration of the probe, the observer forms an opinion

of its relative hardness and of its suitability in that respect for oyster
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culture. In many cases different observers will not agree as to the
|

proper term by which to describe the bottom so tested, and it is there- i

fore difficult to convey to another the meaning desired. To overcome

this difficulty an instrument ® has been devised which gives these data
j

mechanically, by measuring the number of inches the bottom is

penetrated by a plunger of a constant weight and size falling through
|

a uniform distance. The instrument is used from an anchored boat,
I

from 6 to 10 tests bemg made at each station. Any readings which '

are markedly higher or lower than the others are discarded on the

assumption that the plunger has fallen into a crab hole or other

depression, or that it has encoimtered a shell or similar accidental

obstruction. The average of the remaining depths of penetration,

as indicated on the scale of inches inscribed on the rod, is regarded

as the measure of the consistency of the bottom.

The following designations used to indicate the different degrees

of hardness, as shown by the instrument, are arbitrary, although

based on the terms used by the oyster growers:

Hard Penetration less than 4 inches.

Stiff Penetration between 4 and 8 inches.

Soft Penetration between 8 and 13 inches.

Very soft Penetration between 13 and 18 inches.

Ooze Penetration over 18 inches.

These various types of bottom are shown on the chart by means of

circles, the relative area of black included within them indicating

the relative degree of hardness, as follows: Hard, a black circle;

stiff, a black semicircle; soft, a black quadrant; very soft, two cross-

ing diameters; ooze, one diameter.

The bottoms classed as hard and stiff, those in which the plunger

wffl not penetrate more than 8 inches, are suitable for planting

without preparation, provided they are not composed of shifting

sand. As sand invariably gives a reading of less than 4 inches, and
is therefore rated as “hard,” it follows that all “stiff” bottom shown
on the chart by a black semicircle can be accepted as safe for planting.

Part of the hard bottom is composed of mud and part of sand. The
former may be accepted without hesitation, but the latter should be

examined with respect to its liability to shift. Soft bottom should be

planted with care, and toward its upper or less consistent limits may
require some preliminary hardenmg with shells or sand. Very soft

bottom and ooze should not be considered, as oysters planted there

will sink, and if not killed, as is probable, will be ffl-shaped and

mferior m every respect. The ratings on which the classification is

based have been checked by observation on bottoms actually used

for oyster culture in Chesapeake Bay.

o Illustrated and described in “Condition and extent of the natural oyster beds and barren bottoms

of Mississippi Sound, Alabama.” By H. F. Moore. Bureau of Fisheries document no. 769.
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The instrument employed has been thoroughly tested and is reli-

able for the purposes of oyster surveys, but there may be errors m
cases where hard bottom is overlaid by several inches of soft mud
and ooze. Such bottoms are always readily detected by probing

with a pole.

THE BAY AND SOUNDS.

The oyster grounds and barren bottoms covered by the present

survey and reported on in this paper embrace all of Apalachicola Bay
and St. Vincent Sound and the western part of St. George Sound.

Neither East Bay, with the exception of its southern border, nor

Indian Lagoon at the extreme western limits of St. Vincent Sound
were included in the work. Although bearing some good oysters,

they were not deemed of sufficient economic importance to warrant

the expenditure of the time and money. Sheephead and Big Bayous
on the northern shore of St. Vincent Island have some good oyster

growths, but as these were within the confines of the island they were

not examined.

St. George Sound lies within the southern limits of Franklin County,

Fla., and is situated between the mainland and St. James Island on

the north and east and St. George and Dog Islands and Dog Island

Reef on the south. It connects with the Gulf of Mexico at East

Pass, Duer Channel, and the shallow water on Dog Island Reef.

On the west it unites with Apalachicola Bay on a line between

Cat Point and St. George Island. Its length is about 26 miles,

and it has an average width of about 3J miles. Carrabelle River

is the only stream flowing into the sound. As only the western

portion of the sound supports productive oyster beds, the sur-

vey was conducted westward from signals Marsh and Spartan.

This part of the sound has an area of about 34 square miles and
measures about 7 by 4J miles and carries about 9 feet at low

water. It contains many bars and shoals but is well buoyed for

navigation.

Apalachicola Bay is bounded on the north by the mainland and

East Bay, on the east by St. George Sound, on the south by St. George

Island, and on the west by St. Vincent Island and Sound. Its length

is about 14 miles and the greatest width about 7 miles. The direct

connection with the Gulf is through West Pass. There are three

dredged channels, one through Bulkhead to St. George Sound, one

near West Pass, and one in the vicinity of Apalachicola, which afford

depths for moderate-draft vessels. The bay receives the waters from

the Apalachicola, St. Marks River, and other affluents of East Bay.

The greater part of the oyster bars are located in the western portion

of the bay; elsewhere the bottom is generally barren and soft.
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St. Vincent Sound, a rather shallow body of water, is -the western

extension of Apalachicola Bay. Beginning with the line between

Green and St. Vincent Points it reaches to Indian Pass, a distance of,

approximately, miles. Its width at the eastern end is about 3

miles, and it gradually tapers toward the west until it is about three-

fourths mile in width. It has an approximate area of 18 square miles.

With the exception of the shallow water along the shore, the eastern

third of the sound generally has a soft bottom; the central section

contains the greater number of oyster bars
;
while the western section

though practically devoid of large oyster bars, has a hard or shell-

gravel bottom. The soimd receives no fresh water other than the

surface drainage of the adjacent lands and that coming indirectly

from the Apalachicola, St. Marks, and other affluents of East Bay.

The greatest depth recorded in St. George Sound was 35 feet; in

Apalachicola Ba}^ 13 feet, excepting in dredged channels; in St. Vin-

cent Sound 33 feet; West Pass 55 feet; and Indian Pass 20 feet.

On the bar beyond Indian Pass a depth of 6J feet was found.

The area surveyed embraces, approximately, 130 square miles, of

which about 119 square miles consisted of barren bottoms and 11.1

square miles comprised the oyster bars and reefs. The total length

of the sounds and bay is about 30 miles and the average width about

4.4 miles.

During the progress of the survey 35,549 soundings were made over

a distance of 666.1 miles, and 3,492 sextant angles determined the

various positions of the boat. Observations by means of the chain

were made constantly throughout the entire distance run by the

sounding boat, the oysters were tonged up, examined, and counted

at 577 places, and the barren bottoms were tested at 729 stations.

DESCRIPTION OF NATURAL BEDS.

1. GOOSE ISLAND BAR (ST. GEORGE SOUND).

This, the easternmost oyster bar of St. George Sound, is located

along the southern border of the soimd in the vicinity of Goose Island.

Its length, in an east and west direction, is about 1 mile, the average

width is nearly one-fourth mile, and the area is about 150 acres. It

is directly connected with Silvia Bar by a narrow neck of dense

oysters having a width of approximately 150 yards.

The bar lies in rather shallow water, ranging from 2J to 5J feet in

depth, and, with the exception of both the east and west extremities,

is but slightly elevated above the general level of the sound. The
bottom, for the most part, is composed of firm hard sand. The area,

condition of growth, and estimated content of this bar are shown in

the following tables:
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Oyster Growth on Goose Island Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

24
. 126

Bushels.
115
24

Bushels.
358
58

Bushels.
473
82

Bushels.
11,352
10,332Very scattering

Total 150 21, 684|
Details op Examination of Goose Island Bar.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

65
1915.

Jan. 23
Feet.

3.0
Sq. yds.

2. 94 0 4.8 12.4 10
Bush.

41

Bush.
286

Bush.
327 Dense.

87 ...do 5.5 1.87 6.4 12.3 16.5 15 159 382 541 Do.
373 .... Feh. 11 5.0 2.55 0 17.2 17.6 .10 146 406 552 Do.
41 Jan. 21 2.0 3.56 .3 2.5 2.5 2 24 58 82 Very scattering.

That portion of the bar immediately contiguous to Goose Island,

and containing about five-sixths of the total area, has but a scatter-

ing growth of oysters, while the remaining portion, which lies to the

extreme west, has a dense growth. The oysters occur generally in

large clusters, with sharp edges. Mussels were only fairly abundant,

but the greatest disadvantage to the growth of oysters was the pres-

ence of both red and green algae, which at times was in quantities

sufficient to smother the oysters. Tonging was not carried on exten-

sively, especially on the very scattering area, and during our obser-

vations only one or two boats were engaged in the fishery on the

dense portion.

2. SILVIA BAR.

Tliis comparatively small bed of 69 acres is directly connected with

Goose Island bed on the east and Drum Bar on the southeast. There

are, however, no distinct fines of demarcation separating the three

beds, the divisions being more or less arbitrarily made. The bed is

very irregular in shape, the northernmost hafi consisting of a project-

ing point bearing a crude resemblance in outline to a turtle’s head.

Its length is about five-eighths of a mile and the average width

approaches 200 yards. The depth of water is from 2J to 9 feet,

while the bed is elevated above the immediate level from IJ to 8 feet,

the greatest difference being along the western border, which is near

the ship channel. The bottom consists of sand or sand and mud.
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The bed is composed of dense, scattering, and very scattering growths,

as shown in the following tables

:

Oyster Growth on Silvia Baix

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

57
4

8

Bushels.
136
165

4

Bushels.
337
104
67

Bushels.
473
269
71

Bushels.
26, 961

1,076
568

Scattering
Very scattering

Total 69
1

28,605
1

I

Details of Examination of Silvia Bar.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

Spat. Culls. Coimts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

77

1915.

Jan. 23
Feet.

7.5
Sq. yds.

1.55 20.0 13.5 20.0 4

Bush.
285

Bush.
463

Bush.
748 Dense.

78 ...do 9.0 1.55 5.1 13.9 22.5 17 161 520 681 Do.
79 ...do 8.5 1.55 2.9 3.8 4.5 4 57 104 161 Do.
80 ...do.'.... 3.

5

2. 70 6.3 5.9 8.1 25 104 187 291 Do.
81 ...do 6.0 1.75 3.4 17.3 20.6 30 176 475 651 Do.
372 .... Feb. 11 8.0 2.04 1.4 3.9 11.7 10 33 270 303 Do.
91 Jan. 23 7.0 1.55 9.7 9.7 4.5 24 165 104 269 Scattering.
371 .... Feb. 11 10.0 2.04 1.4 0.5 2.9 5 4 67 71 Very scattering.

The oysters of this bar occur in clusters of rather good shape,

excepting a few of the raccoon or scissor-bill type on the top of the

bar. Some algae, a few mussels, barnacles, Martesiaj and coral were

observed at nearly aU of the stations. The oysters, on the day of

the examination, were generally of good flavor and fat, more es-

pecially on the western and southwestern limits of the bed.

3. DRUM BAR.

This bar may be considered as the southward extension of Silvia

Bar, with which it is connected. It forms a somewhat irregular half

circle in outline. The depth of water on the bed varies from to 9

feet. The elevation above the surrounding bottoms is from 1 to 3

feet. The dimensions are approximately 1 mile in length by 350 yards

in width. The area is 111 acres, of which about 73 per cent supports

dense growth, the remainder being depleted. The bottom is generally

hard, excepting along the southern border, where it is composed of

mud or mud and sand. The extent and general condition of the bed

are shown in the following tables

:
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Oyster Growth on Drum Bar,

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

81

30

Bushels.
108
32

Bushels.
336
12

Bushels.
444
44

Bushels.
35,964
1,320Depleted

Total n. 37,284

Details op Examination of Drum Bar.

Sta-
Date of

exami-
nation.

Depth,
of

water.

Area

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of

tion.
cov-
ered.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

68
1915.

Jan. 23
Feet.

5.0
Sq. yds.

2. 00 1.5 9.5 20.0 13

Bush.
81

Bush.
462

Bush.
543 Dense.

73 ...do 9.0 1.55 9.3 11.9 33.1 54 180 774 954 Do.
76 ...do 9.5 1. 55 8.7 8.1 6.8 12 143 157 300 Do.
84 ...do 7.5 1. 55 1.9 14.8 9.0 10 142 208 350 Do.
85 ...do 8.0 1.55 2.6 4.5 5.1 8 60 118 178 Do.
86 ...do 5.0 2. 00 1.5 13.0 11.5 28 123 265 388 Do.
366.... Feb. 11 8.0 2. 04 2.5 10.8 23.1 15 92 533 625 Do.
367.... ...do 6.5 2.12 5.6 10.4 10.8 9 88 250 338 Do.
368.... ...do 5.0 2. 55 .4 16.1 21.2 21 137 490 627 Do.
389.... ...do 5.5 2. 38 1.2 3.4 4.6 9 29 106 135 Do.
74 Jan. 23 11.0 1.55 0 7.5 0 4 64 0 64 Depleted.
370.... Feb. 11 7.0 2. 04 0 0 1.0 3 0 23 23 Do.

The oysters are found in large irregular clusters with sharp edges,

but occasionally they are taken as singles. On the upper half of the

bar they are of rather good quality, but on the lower portion they are

inclined to be watery and in poor condition, more particularly on the

softer bottoms, where they are but seldom fished. A number of

barnacles, mussels, and an extensive growth of alg9B were observed

on the oysters.

4. SAND FLAT.

This beach bed is situated off Shell Point of St. George Island and

is south of Drum Bar and separated from it by a narrow channel

having a depth of 5 to 7 feet. It measures about one-half mile in

length by one-eighth mile in width and has an area of 40 acres. The

depth of water ranges from IJ to 5 feet. The bottom is hard firm

sand. The northern rim of the bed is about 2 feet above the adjacent

bottoms, while the southern portion becomes gradually shallower

to the water’s edge. The tables given herewith present in outhiie

the general conditions on this bed:

66159°—17 2
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Oyster Growth on Sand Flat,

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of
oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

20
20

Bushels.
77
77

Bushels.
231
115

Bushels.
308
192

Bushels.
6, 160
3,840Scattering

Total 40 10,000

Details of Examination op Sand Flat.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

83
1915.

Jan. 23
Feet.

5.0
Sq. yds.

2.00 0 9.0 10.0 2
Bush.

77

Bush.
231

Bush.
308 Dense.

75 ...do 4.5 2.23 1.4 7.7 5.0 12 77 115 192 Scattering.

The northeastern half of the bar supports dense growth of oysters,

the remaining portion being scattering. Practically no fishing is car-

ried on at this place, as beach oysters usually lack flavor and fatness.

No doubt the character of the moUusks would be improved if the

clusters were broken up and culled. Some mussels, barnacles, and

marine algsD were found growing on the oysters.

5. PELICAN BAR.

This bar is located about three-eighths mile north of Goose Island

and, exclusive of the eastern projection, is somewhat rudely circular

in outline. The depth of water is from 1^ to feet, the greatest

depth being along the western margin. The bar extends in an east-

and-west direction for five-eighths mile and averages about one-fourth

mile in width. It has an area of 97 acres. The entire bed is fairly

well raised above the neighboring bottoms from J to 3J feet. The fol-

lowing tables show the data obtained from this bed:

Oyster Growth on Pelican Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.
Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

69
17
6
5

Bushels.
97
106
30
19

Bushels.
453
130
46
21

Bushels.
550
236
76
40

Bushels.
37,950
4,012
456
200

Seattering
Verv scattering
Depleted

Total 97 42,618
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Details of Examination of Pelican Bar.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

59
1915.

Jan. 23
Feet.

3.0
Sq. yds.

2.95 0 1.7 22.7
Bush.

14

Bush.
524

Bush.
538 Dense.

60 ...do.... 5.0 2.00 0.5 8.0 23.0 15 72 531 603 Do.
61 ...do.... 4.5 2.23 0 3.1 23.1 7 26 533 559 Do.
62 ...do.... 5.0 2.00 .5 16.5 25.0 25 145 577 722 Do.
89 ...do 6.0 1. 75 0 6.8 6.8 14 58 157 215 Do.
90 ...do.... 7.5 1.55 3.2 25.8 22.6 20 246 522 768 Do.
108.... Jan. 25 3.0 2.95 .3 13.9 14.3 3 118 330 448 Do.
88 Jan. 23 6.0 1. 75 6.8 12.0 5.7 9 160 132 292 Scattering.
107.... Jan. 25 5.0 2.00 1.0 6.0 5.5 5 51 127 178 Do.
42 Jan. 21 5.0 2.00 .5 3.0 2.0 2 30 46 76 Very scattering.
58 Jan. 23 4.

5

2.23 5.3 2.2 .9 9 19 21 40 Depleted.

The greater part of the bar has dense growth of oysters, a portion

of the southern and western borders has scattering growth, while to

the eastward very scattering and depleted areas are found. The
oysters occur in rather large clusters and, as a rule, are only of fair

quality. The bed is not extensively fished, although some factory

stock is taken. Mussels and barnacles were not excessive, but some
of our stations revealed an extra heavy growth of algae.

6. NORTH LUMP.

This small patch of 10 acres is situated about 600 yards due north

of Pelican Bar and a short distance south of the center of the sound.

It is cordate, or trilobe, in form, measuring about 300 yards in length

and 160 yards in width. At mean low water the depth is from 4 to 1

1

feet, the greatest depth being on the south and west central portions.

The adjoining bottoms, which are composed of soft to stiff mud, have

a depth of 11 to 14 feet. The following tables show the area of the

different growths and details of examination of this bed:

Oyster Growth on North Lump.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.
Under 3
inches.

Over 3
inches.

Total.

Scattering
Acres.

5
5

Bushels.
81

7

Bushels.
145

Bushels.
226

7

Bushels.
1,130

35Depleted

Total 10 1,165

1
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Details of Examination of North Lump.

Sta-
tion.

Date of

exami-
nation.

Depth.
of

water.

Area.
cov-
ered.

Oysters caught i)er

square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
oyster growth.

1

Spat. Culls. Coimts. Seed.
Mar-
ket.

Total.

1915. Feet. So. yds. Bush. Bush. Bush.
Ill Jan. 25 11.5 1.55

1

1.3 10.9 7.1 1 93 164 257 Scattering.
116 ...do 6.0 1. 75 0 9.1 8.0 2 77 185 262 Do.
110 ...do 5.0 2.00 2.0 11.0 5.5 4 93 127 220 Do.
112 ...do.... 7. 5 1. 55 0 7.1 4.5 15 60 104 164 Do.
109 ...do 9.0 1. 55 0 ,

Z6 0 13 22 0 22 Depleted.
113 . . .do. . -

.

0 12.0
I Do.

114 ...do 8.0 1. 55 6 .6 0 20 5 0 5 Do.
115 . . .do 0 13.5 Do.

1

a Hard bottom.

The oysters are in sharp-edged clusters of good shape, and when
examined were in good condition and flavor, but fresh. It was stated

that two men could tong 20 barrels in one and one-half days.

7. GREEN POINT BAR AND ADJACENT PATCH.

Green Point Bar is situated about miles off the main shore of the

sound and about the same distance north of North Lump. Its

dimensions are about five-eighths mile in length by one-eighth mile in

width. Including the adjacent patch 300 yards to the north, the

area is approximately 57 acres. The bar is weU raised above the

contiguous bottoms and has a depth of 3 to feet at mean low water.

The upper hmits of the bar have very scattering growth, the central

portion is dense, while the lower third has dense, scattering, and

depleted areas. The small patch has very scattering growth and

depleted bottoms.

The oysters occur in small clusters or singles of fair shape, and when
examined were fat, of good flavor, but fresh. Bed and green algae and
Martesia were noted. The bed is fished for raw stock, but not exten-

sively.

The general conditions on the bar and patch are shown in the fol-

lowing tables:

Oyster Growth on Green Point Bar and Adjacent Patch.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of
oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

21

9
17
10

Bushels.
106
24

21

21

Bushels.
194
132
67
20

Bushels.
300
156
88
41

Bushels.
6,300
1,404
1,496

410

Scattering
Very scattering
Depleted

Total 57 9,610
!
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Details op Examination of Green Point Bar and Adjacent Patch.

Sta-
tion.

Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
oyster growth.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

1915. Feet. Sq.yds. Bush. Bush. Bush.
96 Jan. 25 6.5 1.62 10.3 9.7 7.9 16 170 183 353 Dense.
98 ...do 5.0 2.00 5.5 5.0 8.0 36 89 185 274 Do.
99 . . .do 4.0 2.46 2.4 4.4 9.3 6 58 215 273 Do.
97 ...do 4.0 2. 46 1.6 1.2 5.7 10 24 132 156 Scattering.
35 Jan. 21 6.0 1.75 0 2.3 3.1 18 19 72 91 Very scattering.
101 ...

.

Jan. 25 7.0 1.55 5.7 2.7 2.7 8 23 62 85 Do.
29 ... Jan. 21 8.0 Depleted.
30 . . .do 6.0 Do.
31 ...do 7.0 Do.
46 Jan. 23 6.0 1.75 1.1 1.1 1.7 5 19 39 58 Do.
95 Jan. 25 8.0 1.55 1.3 1.3 0 4 22 0 Do.

8. PLATFORM BAR.

This long narrow bar is located a little south of the center of the

sound, and extends from Porter Light west by north for three-quarters

of its length, thence the trend is due north. Its dimensions are,

approximately, miles in length by one-fourth mile in width. Its

area is about 339 acres. The bar has a depth of water ranging from

3 to 7 feet and is elevated above the contiguous bottoms from 1 to 20

feet, the greatest difference abutting the channel in the vicinity of the

light at the eastern extremity. The bottom is generally firm and
consists of mud and sand, although the margins are occasionally

found to be rather soft. Over 60 biological stations were made, the

results of which are given in the following tables

:

Oyster Growth on Platform Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

332
5
2

Bushels.
Ill
0
0

Bushels.
671
18
0

Bushels.
782
18
0

Bushels.
259, 624

90
0

Very scattering
Depleted

Total 339 259,714
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Details of Examination op Platform Bar.

Sta-
tion.

Date of
exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
oyster growth.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

1915. Feet. So. yds. Bush. Bush. Bush.
70 Jan. 23 5.0 2.00 1.5 11.5 11.0 46 Ill 254 365 Dense.
71 .. .do 5.0 2.00 1.0 11.5 5.5 46 107 127 234 Do.
173.... Jan. 28 7.0 2. 04 0 12.8 31.9 3 109 736 854 Do.
174.... .. .do 6.0 2. 21 0 9.9 19.9 4 84 460 544 Do.
175.... .. .do 5.0 2.55 8.6 22.7 37.7 3 193 856 1,049 Do.
177.... Jan. 30 7.5 2.04 0 39.8 34.4 6 338 786 1, 124 Do.
184.... ...do.... 3.0 3.65 0 11.8 15.6 7 100 360 460 Do.
185.... ...do.... 4.0 3.05 0 5.5 18.0 8 47 415 462 Do.
186 ...

.

...do 5.0 2.55 .8 22.3 33.4 4 189 773 962 Do.
187 ...

.

...do 6.0 2. 21 2.7 20.4 39.9 7 173 922 1,095 Do.
199 ...

.

...do 6.0 2. 21 1.8 15.4 29.4 7 131 679 810 Do.
200.... ...do 5.0 2.55 .8 12.2 26.8 8 104 618 722 Do.
201.... .. .do 5.0 2.55 .4 21.2 30.9 7 . 180 714 894 Do.
202 ...

.

.. .do 5.0 2. 55 0 11.8 22.4 8 100 515 615 Do.
204.... ...do.... 4.0 3.05 0 11.8 11.4 5 100 332 432 Do.
205... ...do 4.5 2.75 3.3 16.0 60.7 15 136 1,402 1,538 Do.
206.... .. .do 6.5 2. 12 2.9 8.1 25.2 5 69 582 651 Do.
207.... ...do 7.0 2.04 0 13.7 27.0 3 116 624 740 Do.
208 ...

.

...do 8.0 2. 04 0 3.9 2.9 2 33 67 100 Do.
209.... ...do 8.5 2. 04 0 14.7 13.2 5 125 305 430 Do.
210 ...

.

...do.... 6.5 2. 12 0 21.4 41.5 4 182 959 1, 141 Do.
218 ...

.

Feb. 2 9.0 2. 04 0 13.8 17.2 1 117 397 514 Do.
219.... .. .do 9.0 2.04 .5 3.9 8.8 5 33 203 236 Do.
220.... .. .do 7.0 2.04 2.9 14.7 25.5 7 125 589 714 Do.
221 ...

.

...do 5.0 2.55 .4 15.3 14.5 5 130 335 465 Do.
222 ...

.

...do 3.5 3.35 4.5 16.1 21.5 6 137 496 633 Do.
223 ...

.

...do 5.5 2. 38 1.3 19.7 34.0 2 167 785 952 Do.
224.... ...do 5.0 2.55 .8 22.7 35.3 13 193 816 1,009 Do.
225.... .. .do 5.0 2.55 0 31.3 64.2 6 266 1,483 1,749 Do.
226.... ...do.... 5.0 2. 55 1.6 13.3 21.2 7 118 564 682 Do.
374.... Feb. 11 5.0 2. 55 0 3.1 9.4 7 26 217 243 Do.
375.... .. .do 5.0 2.55 0 17.2 32.2 12 146 744 890 Do.
377.... .. .do 6.0 2. 21 0 21.2 58.7 7 180 1,355 1,535 Do.
378.... .. .do 5.5 2. 38 0 16.4 56.3 10 139 1,301 1,440 Do.
379.... ...do.... 4.5 2.80 0 10.7 33.2 8 91 766 857 Do.
380.... ...do.... 6.5 2.12 0 14.2 44.3 6 121 1,025 1,046 Do.
381.... .. .do 5.5 2.38 .4 10.9 37.4 6 94 864 958 Do.
382.... ...do 5.0 2.55 0 10.2 27.4 10 87 634 721 Do.
383.... .. .do 4.0 3.05 0 6.2 14.4 8 53 332 385 Do.
384.... .. .do 5.0 2.55 0 14.5 23.2 30 123 535 658 Do.
385 ...

.

...do.... 7.0 2.04 0 23.1 66.7 8 196 1,541 1,737 Do.
386.... ...do 6.0 2. 21 0 10.0 31.2 9 85 721 806 Do.
387.... .. .do 4.0 3.05 0 10.7 14.4 11 91 332 423 Do.
388.... .. .do 4.0 3.05 0 7.2 27.8 6 61 642 703 Do.
389.... ...do 6.0 2.21 .9 13.1 44.3 9 111 1,025 1, 136 Do.
392.... .. .do 8.0 2. 04 0 6.4 29.4 5 54 680 734 Do.
393.... .. .do 7.0 2. 04 0 7.3 35.8 6 62 827 889 Do.
394.... .. .do 4.5 2.80 0 10.7 33.5 6 91 774 865 Do.
395.... .. .do 4.5 2.80 0 11.0 29.6 7 93 684 777 Do.
396.... ...do.... 4.5 2.80 0 12.1 18.2 6 103 420 523 Do.
397.... ...do 5.0 2.55 0 15.3 41.6 7 130 962 1,092 Do.
398.... ...do 5.0 2.55 0 16.8 40.3 12 143 925 1,068 Do.
399 do 8.5 (o) 0 Do.
401.... .. .do 4.5 2.80 0 10.7 39.3 3 91 907 998 Do.
402.... .. .do 6.0 2. 21 0 9.5 26.2 6 81 605 686 Do.
403.... .. .do 7.0 2. 04 0 7.3 21.1 11 62 486 548 Do.
405.... ...do 5.0 2.55 1.2 6.7 25.5 10 57 581 638 Do.
406.... .. .do 5.0 2.55 0 19.6 58.8 10 167 1,358 1,525 Do.
407.... .. .do 7.0 2.04 .5 9.8 43.6 4 83 1,008 1,091 Do.
408.... ...do 7.0 2.04 2.5 10.8 45.1 16 92 1,040 1,132 Do.
409.... .. .do 9.0 2.04 0 4.4 28.4 3 37 655 692 Do.
400.... .. .do 8.0 2.04 0 0 3.4 1 0 78 78 Do.
404.... ...do 9.0 2.04 0 0 4.4 2 0 101 101 Do.
390.... .. .do 8.0 2.04 0 0 1.5 2 0 35 35 Very scattering.

391 do 9.0 (6) Do.
376.... ...do 9.5 («) Depleted.

a Hard bottom. b Hard mud and sand.
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The entire bar, with the exception of two small tracts totaling

7 acres and a mud hole of about 5 acres northwest of the light, sup-

ports dense growth of oysters. For the most part, the oysters occur

in large, irregular clusters, and are inclined to be flattish and, at

times, of the scissor-bill type. The quality varies from poor to fair,

and during the examination they were fresh and rather watery. It

appears that the bed is not worked enough to break up the clusters

to obtain the best results. The fishery is pursued chiefly for steam
stock. The daily yield is from 15 to 25 tubs for two men; price,

about 35 cents per tub. Mussels and barnacles were not plentiful,

but on some of the stations an abimdance of algje occurred on the

clusters. One rather large drill was found, but no mjured oysters

havmg drill holes were observed.

9. PORTER BAR.

This fine bed, slightly more than 1 mile north of Platform Bar,

consists of a tonguelike projection, which, from its origin of a skirting

of oysters along the main shore, reaches in a southeasterly direction

for a distance of miles. It is about 320 yards wide and has an
area of 260 acres. The depth of water is from 2 to 6 feet, while the

adjoining grounds are from 2 to 7 feet deeper. The bed is, therefore,

well elevated, and, as the tide ebbs and flows almost at right angles

to its length, the oysters are generally kept clean and are furnished

with an abxmdance of food material. The bar has a firm foundation

and for the most part is sand or gravel, although some of our stations

revealed considerable mud. The following tables indicate its area

and distribution of oyster growth

:

Oyster Growth on Porter Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.
Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

114
9
25
112

Bushels.
94
53
12
27

Bushels.
248
114
47
25

Bushels.
342
167
59
52

Bushels.
38,988
1,503
1, 475
5,824

Scattering
Very scattering
Depleted

Total . . 260 47,790



24 OYSTER BOTTOMS IN VICINITY OF APALACHICOLA, FLA.

Details of Examination of Porter Bar.

sta-
tion.

Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of

oyster growth.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

1915. Feet. Sq. yds. Bush. Bush. Bush.
117.... Jan. 25 8.5 1.55 0 5.1 9.0 1 43 208 251 Dense.
118.... .. .do 6.0 1.75 0 20.6 12.6 7 175 291 466 Do.
119 ...do 8.5 1. 55 0 3.8 4.5 10 32 104 136 Do.
120.... ...do 7.0 1. 55 7.6 15.9 10.8 20 135 249 384 Do.
124.... .. .do 4.5 2. 23 1.8 10.8 7.1 3 92 164 256 Do.
127 .. .do 6.5 1.62 3.2 5.3 10.7 6 45 247 292 Do.
128.... . . .do 6.0 1.75 4.0 10.8 18.8 4 92 434 526 Do.
131.... . . .do 5.5 1.87 .5 11.2 14.9 4 95 344 439 Do.
132 .. .do 3.5 2.70 2.9 6.3 6.7 10 54 154 208 Do.
134.... ...do 6.5 1.62 6.6 7.3 13.9 4 62 321 383 Do.
135. . .

.

.. .do 4.5 2.23 2.6 11.5 9.3 5 98 215 313 Do.
140 .. .do 5. 5 1.87 8.0 19.8 9.1 14 168 210 378 Do.
142.... ...do 6.0 1.75 9.1 16.0 12.0 3 136 277 413 Do.
123 .. .do 6.5 1.62 1.8 9.7 4.3 11 82 99 181 Scattering.
125.... .. .do 7.0 1.55 1.9 6.4 5.7 3 54 132 186 Do.
143.... .. .do 4.5 2.23 2.6 2.6 4.8 3 22 111 133 Do.
121

122
.. .do
.. .do

6.5
9.0

1. 62
1.55

0
1.9

1.8
1.3

2.4
1.9

9
7

9
9

55
44

64
53

Ver:^scattering.

133 0 ... . . .do 7.5 1.55 0 1.3 1.3 1 9 30 39 Do!
141 .. .do 4. 5 2.23 3.5 2.2 2.6 9 19 60 79 Do.
129.... Jan. 25 8.0 1.55 0 1.4 0 3 12 0 12 Do.
136 ...do.... 5.0 2.00 2.5 2.0 1.0 3 17 23 40 Depleted.
137 ...do 7.5 1. 55 5.7 3.1 1.9 3 26 25 51 Do.
138.... .. .do i 7.0 1.55 4.4 1.9 1.3 2 16 24 40 Do.
139.... .. .do ' 5.5 1.87 .5 .5 1.6 6 4 25 29 Do.
144 .. .do 3.5 2.70 3.3 5.8 1.8 12 49 25 74 Do.
166.... Jan. 28 4.0 3. 05 4.9 7.5 1.6 6 64 25 89 Do.
167.... ...do.... 3.0 3.65 .3 3.3 2.5 3 28 58 86 Do.

a Off edge of bar.

The dense and depleted areas occupy about 43 per cent each of the

entire bar, the remaining portions being populated by scattering or

very scattering growth. The oysters, which occur both in clusters and

as singles, are of good shape and size. At the time of the investigation

they were fat, of good quality, and in demand. They hold their

flavor after being shucked, command a higher price per tub than the

product of the neighboring beds, and are considered to be the best

grade in St. George Sound. From three to five schooners were engaged

in the industry on this bar. But very few mussels, barnacles, or coral

were noted, although there was some algae along the inner limits of

the bar.

The shape of this bed and its position in the sound subject it

adversely, more than otherwise would happen, to the occasional

violent storms and render it liable to almost complete destruction.

Conditions of this kind have occurred, and it required some years to

reestablish its former productiveness.

10. PEANUT PATCH.

From its union with the southeastern extremity of Cat Point Bar
this patch has a due east course for 1 mile, with an average breadth of

about 330 yards and an area of 123 acres. In outline it bears a crude

resemblance to a peanut. The depth of water is from 4^ to 7 feet
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and averages about 6 feet. The connecting grounds on the north side

are about 1 foot below the bed, but on the south side, being near the

channel, they are 3 or 4 feet deeper. The bottom consists mostly of

mud. The patch is composed entirely of dense growth, as shown in

the following tables:

Oyster Growth on Peanut Patch.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

123
Bushels.

140
Bushels.

547
Bushels.

687
Bushels.

84, 501

Details of Examination of Peanut Patch.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

Spat. Culls. Coimts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

241
1915.

Feb. 3
Feet.

6.0
Sq. yds.

2:21 0 13.6 14.9 4

Bush.
121

Bush.
396

Bush.
517 Dense.

242.... ...do 6.0 2. 21 0 18.5 15.8 5 165 420 585 Do.
250.... .. .do 6.0 2. 21 0 22.6 19.0 7 169 500 675 Do.
251.... .. .do 5.5 2. 38 .8 10.5 10.5 4 93 279 372 Do.
260. ..

.

.. .do 7.0 2. 04 0 8.8 12.3 2 78 327 405 Do.
261 .. .do 6.0 2. 21 1.4 9.9 26.2 1 88 096 784 Do.
268.... .. .do 6.0 2. 21 0 13.1 10.4 9 116 277 393 Do.
269.... .. .do 6.0 2. 21 2.3 18.5 22.2 5 165 591 756 Do.
270.... .. .do 6.0 2. 21 .9 30.3 22.2 8 260 591 851 Do.
271.... . . .do 6.5 2. 12 .9 30.6 19.8 10 262 526 788 Do.
457 Feb. 15 7.0 2. 04 0 16.2 34.3 10 138 792 930 Do.
458.... ...do 7.5 2. 04 1.5 16.2 52.4 2 144 1,394 1,538 Do.
459 .. .do 8.0 2.04 0 6.9 20.1 6 61 535 596 Do.
494 Feb. 17 7.0 2. 04 0 2.0 6.4 0 18 170 188 Do.
495.... ...do 7.0 2.04 0 25.0 26.7 0 222 710 932 Do.

The oysters were found mostly in clusters, although some singles

were noted. A number of the stations, especially on the eastern

half of the bed, showed rather a large percentage of the raccoon or

scissor-bill type. On the days of the examination the oysters varied

in quality from poor to good, the better grades being on the central

and west portions of the bed. They are used largely for steam stock.

Barnacles, mussels, coral, and Martesia were observed at nearly aU

of the stations, but in small quantities.

11. CAT POINT BAR.

It may be said that this large, productive bar has its origin in a

broad skirting of dense growth along the north shore at Cat Point

and spreads southward to the dredged channel or cut-in hne of

beacons B. C. F. and B. C. R. The channel is recognized as an

arbitrary line of demarcation. The bed, however, extends entirely

across the sound to St. George Island, a distance of about 4 miles.
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The eastern boundary is practically a straight line running in a south-

southeast direction to Peanut Patch. The western boundary is

indented and very irregular and has two rather prominent projections

and two corresponding inlets or bays. It has a length of about 2

miles, an average width of five-eighths mile, and an area of 794 acres.

The depth of water ranges from 3 to 7 feet, the greater depth being

along the east and west terminations. Through the center of the bed

there is a rather broad north and south ridge, which slopes both to

the east and west. The marginal elevations are from 1 to 2 feet

above the adjacent regions. The bottom is firm and in good condi-

tion, excepting that the east and west borders are inclined to be soft

or muddy.
The present hmits of the bed have not changed greatly since the

survey made 20 years ago. It appears, however, that there has been

a gradual shifting to the westward and that the western border

has become more irregular and indented. The width has remained

nearly constant.

The greater part of the bar is covered by dense growth, within

which are four patches of scattering growth and one small area of

depletedbottom. The oysters are foundmostly in rather small clusters

and singles. Not many of the raccoon or scissor-bill type were

observed. They vary in flavor from fair to good and fatten readily

when the comparatively fresh and food-ladened water from East Bay
flows over the bed.

The bar is extensively fished and has been a good producer. During

the survey as many as 38 oyster schooners were engaged in the indus-

try at one time. There were shipped daily to CarrabeUe, Fla., from

this and some of the bars to the eastward from 75 to 150 gallons of

oysters. Out of 100 gallons of freshly shucked stock there was only

about 1 quart of dark or discarded oysters of poor quality. No
pink or yellow color was observed or reported from this bed. The
oysters will yield about IJ gallons per tub of 2.2 standard bushels.

There were many mussels and barnacles and some Martesia in

the old shells. Algae were found on the clusters near shore.

The following tables show the area and distribution of oyster

growth:
Oyster Growth on Cat Point Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

686
102
6

Bushels.
78
40
63

Bushels.
473
114
21

Bushels.
551
154
84

Bushels.
377,986
15,708

504

Scattering
Depleted

Total 794 394, 198
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Details op Examination op Cat Point Bar.

Sta-
Date 9f Depth

of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of

tion.
nation.

Spat. Culls. Counts,

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

276. . .

.

1915.

Feb. 3
Feet.

3.5
Sq. yds.

3.35 2.7 8.9 7.1 3
Bush.

79
Bush.

189
Bush.

268 Dense.
277. . .

.

...do 3.5 3.35 2.8 9.2 8.1 3 82 216 298 Do.
278. . .

.

...do 3.5 3. 35 2.4 16.1 12.5 5 143 332 475 Do.
279.... . . .do 7.0 2.04 0 7.3 10.3 5 65 274 339 Do.
281.... ...do 6.5 2. 12 0 11.3 17.5 9 101 465 566 Do.
282 . . .do 7.0 2.04 .9 13.7 20.6 3 122 547 669 Do.
283 . . -do 6.0 2. 21 .9 19.9 33.9 12 177 902 1,079 Do.
297 . . .do 7.0 2.04 0 2.5 26.5 5 22 705 727 Do.
298.... - . .do 4.5 2.80 1.8 11.8 15.7 4 105 417 522 Do.
300. ..

.

.. .do 5.5 2.38 .4 5.5 22.3 7 45 593 638 Do.
301.... Feb. 4 4.5 2.80 1.1 17.5 21.1 9 156 561 717 Do.
324 Feb. 9 7.0 2.04 1.5 2.0 17.2 14 18 457 475 Do.
363... Feb. 10 4.0 3.05 0 4.3 11.1 2 38 295 333 Do.
365.... ...do 5.0 2.55 0 20.4 21.6 15 182 574 756 Do.
410.... Feb. 12 4.5 2.80 0 17.2 38.2 6 153 1,002 1,155 Do.
411 ...do 6.0 2.21 0 11.3 19.9 5 101 529 630 Do.
412.... ...do 5.0 2.55 0 2.7 9.4 6 24 250 274 Do.
413.... ...do 5.0 2.50 0 6.3 13.3 6 56 354 410 Do.
417.... Feb. 15 8.0 2.04 0 2.5 11.3 7 22 300 322 Do.
418.... ...do..:.. 4.5 2.80 0 6.8 7.5 11 60 200 260 Do.
419 ...do 4.0 3.05 .3 9.8 23.6 4 87 628 715 Do.
421.... ...do 8.0 2.04 0 4.4 23.5 8 39 625 664 Do.
422 .. .do 8.0 2.04 0 6.9 24.5 1 61 652 713 Do.
423.... - . -do 7.0 2.04 0 6.9 31.4 5 61 835 896 Do.
424.... .. .do 5.0 2. 55 0 5.9 16.5 2 52 439 491 Do.
425 . . .do 5.0 2.55 0 11.4 33.7 5 102 897 999 Do.
426.... . . -do 5.0 2. 55 0 13.3 18.1 8 118 482 600 Do.
427.... ...do 5.0 2. 55 0 16.5 16.5 7 147 439 586 Do.
429.... ...do 8.5 2.04 0 10.3 13.7 4 92 364 456 Do.
431.... -- .do 5.0 2. 55 0 7.1 16.1 3 63 428 491 Do.
433 - - .do 6.0 2. 21 0 3.6 15.4 3 32 409 441 Do.
434.... . . .do 8.0 2. 04 0 11.8 15.2 2 105 404 509 Do.
435 .. -do 7.0 2.04 2.0 14.2 22.6 1 126 601 727 Do.
436 . . .do 5.0 2. 55 0 5.5 23.6 4 49 628 677 Do.
437.... .. .do 4.0 3.05 0 18.7 30.2 9 165 804 969 Do.
438.... .. .do 4.0 3.05 0 11.8 24.9 4 105 662 767 Do.
449.... .. .do 5.5 2.38 0 8.8 20.6 3 78 548 626 Do.
450 . . .do 7.0 2.04 0 16.7 44.6 4 149 1,186 1,335 Do.
467. . .

.

Feb. 16 9.0 2.04 0 7.2 19.1 2 64 192 256 Do.
468.... ...do 5.5 2. 38 .4 6.7 10.1 0 60 268 328 Do.
470 .. .do 5.0 2. 55 .8 15.7 16.1 2 140 428 568 Do.
471.... ...do 5.0 2.55 .8 12.9 12.5 4 115 332 447 Do.
472. . .

.

. . .do 7.0 2.04 2.4 6. 4 15.7 0 57 417 474 Do.
473 .. .do 8.0 2.04 .5 3.4 9.3 0 30 238 268 Do.
475.... .. -do 8.0 2.04 1.0 5.4 15.7 1 48 417 465 Do.
476. . .

.

.. .do 8.0 2.04 0 6.9 13.7 1 61 364 425 Do.
477 . . .do 5.0 2.55 0 6.3 14.5 1 56 386 442 Do.
478.... . . .do 5.0 2. 55 0 1.2 10.9 2 11 290 301 Do.
479.... . . -do 5.0 2.55 2.7 3.9 5.9 0 35 157 192 Do.
480.... ...do 6.0 2. 21 0 6.8 21.7 2 61 576 637 Do.
481.... . . .do 8.5 2.04 0 6.4 12.8 1 57 340 397 Do.
482.... . . .do 8.0 2.04 0 4.9 11.3 3 43 301 344 Do.
485.... .. .do 7.5 2.04 1.0 2.5 16.2 3 22 431 453 Do.
488.... . . .do 8.0 2.04 2.0 3.9 14.7 0 35 391 426 Do.
491.... ...do 8.0 2.04 0 1.0 10.8 0 9 287 296 Do.
493 ...do 4.5 2. 38 1.8 8.9 18.6 3 79 495 574 Do.
275.... Feb. 3 3.0 3. 65 .8 3.1 4.1 1 28 109 137 Scattering.

280- ..

.

...do 6.0 2. 21 0 3.2 4.5 2 28 119 147 Do.
296 Feb. 4 6.5 2.12 0 5.5 4.2 1 4 112 116 Do.
299 ...do 5.0 2. 55 0 1.2 3.9 8 11 104 115 Do.
364.... Feb. 10 7.0 2. 04 0 4.4 3.9 10 39 104 143 Do.
414.... Feb. 12 5.0 2. 55 .4 3.5 5.1 4 31 136 167 Do.
415.... .. .do 6.0 2. 21 0 2.7 5.4 3 24 144 168 Do.
420.... Feb. 15 4.5 2.80 0 2.8 4.6 4 25 122 147 Do.
428.... .. .do 8.0 2.04 0 2.9 2.9 2 26 77 103 Do.
430...

.

...do 6.0 2. 21 0 6.3 5.4 6 56 143 199 Do.
469. . .

.

Feb. 16 5.0 2. 55 1.2 3.5 3.1 2 31 82 113 Do.
486.... . . .do 5.5 2. 38 1.3 2.5 4.6 0 22 122 144 Do.
487.... ...do 5.0 2. 55 2.4 7.1 5.1 1 63 136 199 Do.
489.... ...do 8.0 2.04 1.5 10.8 5.4 0 96 144 240 Do.
490 . . .do 6.0 2. 21 0 1.8 2.3 0 16 61 77 Do.
492 ...do 6.0 2. 21 0 15.4 4.1 10 137 109 246 Do.
432.... Feb. 15 5.0 2. 55 0 7.1 .8 5 63 21 84 Depleted.
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12. BULKHEAD AND EAST HOLE BARS.

These two large, continuous reefs may, for the purposes of this dis-

cussion, be designated as one body. They lie in a broad, but gradu-

ally narrowing, band reaching in a southeast direction from the

dredged channel or cut, immediately south of Cat Point Bar, to St.

George Island. The bars have a length of nearly 3 miles, an average

width of about three-fourths mile, and an approximate area of 1,379

acres. The northernmost portion is locally denominated Bulkhead

Bar, the remaining part East Hole Bar. There appears to be no

distinct line of separation between the beds, but there is a difference

in the quality of the stock.

With the exception of a projection on the extreme west border and

an indentation or bay at the southeast corner the outlines of the beds

are fairly straight. The depth of water (mean low level) is from 5^

to 9 feet on the upper part and from 1 J to feet on the lower. The
bottoms are composed of mud, or mud and sand, mth some shell,

and are raised above the adjacent territory from 1 to 5 feet. The
beds appear to have progressed slightly westward during the last 20

years.

About 95 per cent of the total area of the beds has dense growth.

The remaining portion, consisting of 57 acres situated off St. George

Island, has scattering or very scattering growths and depleted bot-

toms. The oysters occur in clusters and as singles, generally of good

shape, although at several stations the clustered raccoon type pre-

dominated, particularly on the denser and unworked areas. At the

time of the examination the quality of the material varied from poor

to good, the better grades being found along the upper and central

parts of East Hole Bar. Mussels and barnacles were plentiful at

several stations. Algas were abundant especially near the south shore.

But very little oystering was being pursued on Bulkhead Bar
during the survey. It was stated that the product from this bed is

used more particularly for steam stock. It appears that this bar

would be improved by more extensive fishing. From six to eight

boats were engaged in the fishery on east Hole Bar and were obtaining

a good yield and satisfactory prices.

More than 90 biological stations were made on these bars. The
areas, details of examination, and other data are given in the following

tables

:
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Oyster Growth on Bulkhead and East Hole Bars.

Character of oyster growth. Area.

• Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

•

Dense
Acres.

1,322
12
30
15

Bushels.
120
58
39
13

Bushels.
789
112
53
13

Bushels.
909
170
92
26

Bushels.
1,201,698

2,040
2, 760
390

Scattering .

.

Very scattering
Depleted

Total 1,379 1,206,888

Details of Examination of Bulkhead and East Hole Bars.

Sta-
tion.

Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
oyster growth.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

1915. Feet. Sq. yds. Bush. Bush. Bush.
302 Feb. 4 6.5 2.12 0 14.6 22.2 9 130 580 710 Dense.
303 ...do 10.0 2.04 2.9 8.8 18.6 9 78 495 573 Do.
304...

.

...do 7.5 2.04 2.4 15.2 43.2 3 135 1,148 1,283 Do.
305. . .

.

...do.... 11.0 Do.
306... . ...do 8.0 2.04 2.0 11.8 15.2 2 105 404 509 Do.
307.... ...do 8.5 2.04 0 10.8 14.7 7 96 391 487 Do.
309.... ...do 9.5 2.04 .5 9.8 22.1 5 87 587 674 Do.
310.... ...do 9.0 2.04 2.0 6.9 22.1 4 61 587 648 Do.
311.... ...do 9.0 2.04 0 15.2 40.6 4 135 1,080 1,215 Do.
312.... ...do 8.5 2.04 0 24.5 26.5 5 218 704 922 Do.
313.... . . .do 8.0 2.04 0 6.9 24.5 12 61 652 713 Do.
314.... ...do 5.5 2.38 0 10.5 34.4 12 93 • 914 1,007 Do.
315.... ...do 5.5 2.38 0 21.4 44.2 7 191 1,173 1,364 Do.
316 ...do 8.5 2.04 0 18.6 42.7 5 166 1,135 1,301 Do.
317.... . ..do 7.5 2.04 0 31.8 53.4 12 283 1,419 1,702 Do.
318 Feb. 9 8.0 2.04 0 19.1 20.6 16 170 547 717 Do.
319.-..

.

. . .do 8.0 2.04 0 18.1 26.9 17 161 715 876 Do.
321.... . . .do 7.0 2.04 3.9 26.0 47.5 16 232 1,263 1,495 Do.
322.... ...do 5.0 2.55 0 18.1 23.6 10 161 626 787 Do.
323 ...do 6.0 2.21 0 3.6 9.1 6 32 242 274 Do.
326.... ...do 8.5 2.04 0 8.8 14.2 4 78 378 456 Do.
327.... . . .do 6.5 2.12 0 13.7 31.6 9 122 841 963 Do.
328.... . . .do 5.0 2.55 .4 19.2 25.9 12 171 687 858 Do.
329. . .

.

...do 10.5 2.04 .5 10.8 16.7 16 96 444 540 Do.
330... . . . .do 6.5 2.12 0 11.3 17.9 8 101 476 577 Do.
331.... . . .do 5.0 2.55 0 14.5 27.5 8 129 732 861 Do.
332.... . . .do 5.0 2. 55 0 18.8 46.7 12 167 1,242 1,409 Do.
333.... . . .do 4.5 2.80 0 13.2 33.6 7 117 884 1,001 Do.
336.... . . .do 5.5 2.38 1.3 15.9 35.7 9 141 950 1,091 Do.
337. . . . ...do 5.0 2.55 0 6.3 18.0 8 56 479 535 Do.
338.... . . .do 6.5 2.12 0 15.1 48.6 13 134 1,292 1,426 Do.
339 ...do

—

6.5 2.12 1.4 25.4 42.8 14 226 1,140 1,366 Do.
340 . . .do 6.5 2.12 0 10.8 33.0 13 96 878 974 Do.
346 . . .do

—

10.0 2.04 0- 3.9 18.6 7 35 494 529 Do.
347.... . . .do

—

^ 7.0 2.04 0 12.2 22.6 12 109 601 710 Do.
348 . . .do 7.0 2.04 1.0 13.2 70.2 12 117 1,865 1,982 Do.
349 . . .do 7.0 2.04 0 19.6 24.5 13 175 652 827 Do.
439 Feb. 15 7.5 2.04 0 12.2 29.9 3 109 795 904 Do.
440 . . .do 6.5 2.12 0 8.0 42.5 3 71 1,130 1,201 Do.
441 ...do 6.5 2.12 0 6.1 29.3 5 54 779 833 Do.
442 . . .do 6.0 2.21 .9 6.8 19.9 6 61 -529 590 Do.
443.... ...do 7.0 2.04 1.5 14.7 20.6 5 131 547 678 Do.
444.... ...do 6.0 2. 21 0 7.7 10.0 5 669 266 335 Do.
445 ...do

—

6.5 2.12 0 14.2 21.7 8 126 577 706 Do.
446 ...do.... 6.5 2.12 1.9 28.8 52.4 11 256 1,391 1,647 Do.
447 ...do 7.5 2.04 .5 11.6 17.2 10 103 457 560 Do.
448 . ...do 10.0 2.04 0 6.4 15.2 2 57 404 461 Do.
451.... . . .do 8.5 2.04 0 12.3 17.2 7 110 457 567 Do.
452 ...do 9.5 2.04 0 7.4 47.1 2 66 1,252 1,318 Do.
453.... . . .do 8.0 2.04 0 11.8 28.4 4 105 755 860 Do.
454 ...do 9.0 2.04 0 14.7 91.2 3 131 2,425 2,556 Do.
455.... ...do.... 8.5 2.04 0 11.3 42.2 5 96 975 1,071 Do.
456.... ...do.... 10.5 2.04 0 6.9 11.8 2 59 272 331 Do.
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Details of Examination of Bulkhead and East Hole Bars

—

Continued.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

Spat. Culls, Counts.

per
square
yard. Seed.

Mar-
ket.

Total.

oyster growth.

460....
1915.

Feb. 15

Feet.

10.0
Sg. qds.

2.04 0 15.

7

28.9 3

Bush.
140

Bush.
796

Bush.
936 Dense.

461 ...do 9.0 2.04 0 9.3 26.0 3 83 691 774 Do.
462 ...do 7.0 2.04 3.4 17.7 75.4 7 155 1,995 2.150 Do.
463...

-

...do 7.5 2.04 0 9.3 36.8 3 83 979 1,062 Do.m ...do 7.0 2.04 0 14.2 31.4 4 126 835 961 Do.
465 ...do 8.0 2.04 0 16.2 62.2 5 144 1,655 1,799 Do.
466.... ...do 10.0 2.04 0 12.7 15. 7 8 113 417 530 Do.
496. ..

.

Feb. 17 9.5 2.04 0 10.3 15.2 0 92 405 497 Do.
497 ...do S.O 2.04 0 18.6 29.4 0 165 782 017 Do.
49S ...do 6.5 2.12 0 10.4 17.9 0 93 476 569 Do.
499 ...do 6.0 2.21 1.8 14.5 27.6 0 129 735 861 Do.
500.... i...do 5.

5

2.38 0 10.5 18.5 0 93 492 585 Do.
501.... ...do 6.0 2. 21 0 12.7 36.2 0 113 964 1,077 Do.
502.... i...do 5.0 2.55 0 5.

1

15. 7 0 45 418 463 Do.
503 !. ..do 5.0 2.55 0 11.4 28.2 0 102 751 853 Do.
501 i...do 7.0 2.04 2.0 3.9 31.4 0 35 836 871 Do.
505... . ...do 9.0 2.04 0 12.7 32.8 1 113 874 987 Do.
506.... ...do 10.0 2.04 0 8.3 31.9 1 74 819 923 Do.
507.... ...do 6.0 2. 21 0 5.4 39.8 1 48 1,059 1,107 Do.
50S.... ...do 5.0 2.55 0 13.7 44.7 0 122 1,189 1,311 Do.
509.... ...do 5.5 2.38 0 6.3 33.6 1 56 801 950 Do.
510. . .

.

...do 6.0 2. 21 0 10.0 25.8 3 89 686 no Do.
511.... ...do 6.5 2. 12 0 9.0 35.8 0 80 953 1,033 Do.
512. . .

.

...do 6.0 2. 21 0 17.6 41.2 0 156 1,095 1,251 Do.
513.... ...do 5.0 2.55 0 8.6 26.3 1 76 70Q 776 Do.
514.... ...do 10.0 2.04 2.5 12.3 18.2 1 109 484 593 Do.
515.... ...do 9.0 2.04 0 21.1 53.5 1 188 1,442 1,630 Do.
516.... ...do 6.0 2.21 0 14.9 17.6 3 132 468 600 Do.
517.... ...do 5.5 2.38 0 8.4 20.6 1 75 548 623 Do.
519 ...do 4.0 3.05 0 10.5 9.5 2 93 252 345 Do.
520.... ...do 8.0 2.04 0 12.3 24.1 3 109 611 750 Do.
521 ...do 10.0 2.04 .5 5.9 14.2 4 53 378 431 Do.
523.... ...do 4.0 3.05 .6 8.8 15.9 4 78 423 501 Do.
525.... ...do 6.0 2. 21 0 21.3 34.9 1 189 930 1,119 Do.
526. ..

.

...do 6.5 2. 12 0 17.4 25.4 4 155 675 830 Do.
522.... ...do 3.5 3.35 0 6.6 4.2 5 58 112 170 Scattering.
286.... Feb. 3 2.0 4.50 1.8 4.4 2.0 2 39 53 92 Very scattering.
518 Feb. 17 7.0 2.04 0 ' 1.5 .5 0 13 13 26 Depleted.

13. PATCHES EAST OF BULKHEAD AND EAST HOLE BARS.

There is a small patch of 3 acres just offshore of St. George Island

and about three-fourths mile east of Bulkhead Point. It has a depth

of water of 3J feet and a sandy bottom with but little or no elevation.

The patch has dense growth of clustered oysters, on which were many
mussels and both red and green algae. The oysters were fresh and

not in good condition at the time of the investigation.

Another patch of 2 acres is situated about five-eighths mile due

north of Bulkhead Point. The bottom is composed of mud, sand,

and shells and is practically on a level with the adjacent grounds.

The depth of water is 9 feet. The oysters are found in clusters and

consist mostly of the raccoon or scissor-biU type. About 12 per cent

were dead. Mussels and barnacles were noted.
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The following tables show the data obtained from these patches

:

Oyster Growth on Patches East of Bulkhead and East Hole.

Oysters per acre. Esti-
mated

Character of oyster growth. Area.
Under 3
inches.

Over 3
inches.

Total.

content
of

oysters.

Dense
Acres.

5

Bushels.
109

Bushels.
288

Bushels.
397

Bushels.
1,985

Details of Examination of Patches East of Bulkhead and East Hole Bars.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
tion.

cov-
ered.

Spat. Culls. Coimts. Seed.
Mar-
ket.

Total.

oyster growth.

265....
1915.

Feb. 3
Feet.

3.5
Sq. yds.

3.35 0 13.7 9.5
Bush.

122
Bush.

263
Bush.

385 Dense.
287.... ...do 10.5 2.04 4.4 10.8 11.7 5 96 312 408 Do.

14. PELICAN BAR (APALACHICOLA BAY).

This bar or reef is situated in Apalachicola Bay about 1 mile west

of East Hole and immediately north of Signal Wharf. From shore it

extends northeastward for about one-half mile, thence turns west by
north and follows this direction for 1 mile. It has an average width

of a little over 500 yards and an area of 298 acres. The dense area,

with the exception of a small patch on the western margin, occupies

the central portion of the bed and is practically surroimded by very

scattering growth or depleted bottoms. The depth of water is from

one-half foot to 5J feet on the bar, the limits of which are but slightly

elevated above the adjoining grounds. The bottom is hard sand

with some mud and shells.

During the last 20 years the bed has grown in all directions to about

six times its former size. The increase is especially noticeable on the

south and west.

The oysters were foimd in clusters of rather good shape and size,

although some stations revealed a number of scissor-bills. The quality

ranged from poor to good. The better grades, as a rule, were taken

on the dense growth. At the time of the examination only one or two

boats were tonging on the bar. Mussels, barnacles, and algse were

observed at several points.
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The following tables exhibit the results of the examination of this

-bed:

Oyster Growth on Pelican Bar,

Oysters per acre. Esti-
mated

Character of oyster growth. Area.
Under 3
inches.

Over 3
inches.

Total.

content
of

oysters.

Dense
Acres.

91
Bushels.

116
Bushels.

583
Bushels.

699
Bushels.

63,609
' 12, 100

1,261
V'ers^ scattering no 58 52 no
Depleted 97 10 3 13

Total
j

298
I

76,970
1 1

Details of Examination of Pelican Bar.

Sta-
Date of

exami-
nation.

Depth.
of

water.

Area

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

cov-
ered.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

534....
1915.

1 Feb. 18
Feet.

5.0
Sq. yds.

2.55 0.-4 18.0 20.4 3

Bush.
160

Bush.
543

Bush.
703 Dense.

535.... ...do 7.0 2.04 0 13.2 12.7 2 117 338 455 Do.
557 Feb. 22 7.0 2.04 0 ! 13.2 39.2 15 117 1,042 1,159 Do.
558.... ...do 7.0 2.04 0 ' 14.2 31.4 17 126 835 961 Do.
559 ...do 7.5 2.04 0 ; 6.4 15.7 7 57 417 474 Do.
562 ...do 6.0 2. 21

!
.5 9.0 28.5 5 80 758 838 Do.

563 ...do. 5.

0

2.55 ^ 2.0 1 16.5 21.6 14 147 575 722 Do.
566. . .

.

...do 8.0 2. 04 1 0 16.7 46.6 2 149 1,239 1,.388 Do.
567.... ...do 6.

5

2. 12
1

0 17.5 22.2 3 156 591 747 Do.
568.. . ...do 7.5 2. 04 2.5 24.0 19.1 0 214 508 722 Do.
570 i...do 8.0 2.04

I

0 17.2 30.4 0 153 809 962 Do.
571 :...do 7.0 2. 04 1 1.5 3.4

1

9.8 3 30 239 269 Do.
574 ...do 7.0 2.04 1.0 8.3

I
18.

1

2 74 481 555 Do.
575 ...do 4.5 2.80 2.9 8.9 8.6 1 79 229 308 : Do.
576 Feb. 24 5.0 2. 55 0 9.8 14.5 3 87

j

386 473
,

Do.
585.... Feb. 25 5.0 2.55 .4 12.2 12.5 1 1 109 332 441 Do.
560.... Feb. 22 4.0 3.05 .7 8.5 3.3 6 76 88 164 Verv scattering.
561.... ...do 4.0 3.05 0 5.2 1.6 1 46 1

42 88
1

Do.
564. . .

.

i-.-do 4.5 0 5.4 1.4 .2 2 48
1

37 85 Do.
577 Feb. 24 7.0 2.04 0 6.9 1.5 2 61 40 101 Do.
556 1 Feb. 22 8.0 2.04 .5 . 5 0 5

1

^ 0 4 i Depleted.
565.... i...do 6.0 2. 21 0 3.6 0 1 ! 32 0 32 Do.
569.... |...do...... 9.0 2.04 0 . 5 . 5 1

i

4 13 17 Do.
573.... ...do 6.5 a 2 . 12

1

Do.

a 36 oysters, all dead.

15. PATCHES BETWEEN EAST HOLE AND PELICAN BARS.

These three small patches, less than a half-mile off St. George

Island, are situated between East Hole and Pehcan Bars. The com-

bined area is 43 acres, the greater part of which has dense growth of

clustered oysters of fair quaUty. The largest patch, somewhat cres-

cent-shaped, measures about three-eighths mile in length by one-

eighth mile in width and contains about 30 acres. The other patches

are nearly circular in outline. The bottom is hard sand with mud and

shells. No oystering was being conducted on these lumps at the time

of the survey.
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The general extent and condition of the patches are shown in the

following tables:

Oyster Growth on Patches Between East Hole and Pelican Bars.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.
Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

38
5

Bushels.
75
60

Bushels.
448
100

Bushels.
523
160

Bushels.
19,874

800Scattering

Total 43 20,674

Details of Examination op Patches Between East Hole and Pelican Bars.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
tion.

cov-
ered.

Spat. Culls. Cotmts. Seed.
Mar-
ket.

Total.

oyster growth.

352....
1915.

Feb. 9
Feet.

9.0
Sq. yds.

2.04: 0 7.3 8.8 2
Bush.

65
Bush.

234
Bush.

299 Denso.
579 Feb. 24 8.5 2. 04 0 11.3 14.7 5 100 391 491 Do.
580 ...do 6.0 2. 21 0.5 7.7 19.5 4 69 518 587 Do.
581 . ..do 5.0 2.55 0 12.9 35.3 2 115 938 1,0.53 Do.
582 ...do 6.0 2. 21 0 2.7 5.9 4 24 157 181 Do.
533 Feb. 18 4.0 3.05 1.6 10.5 2.9 2 93 77 170 Scattering.
578 Feb. 24 4.5 2.80 0 2.9 4.6 2 26 122 148 Do.

16. EAST LmiPS.

These three unimportant lumps off East Bay, situated midway
between Cat Point and Bulkhead Bars on the east and Norman Bar
on the west, have a combined area of 224 acres. The largest and

northernmost lump has a length in a north and south direction of

about seven-eighths mile, a width of one-fourth mile, and an area of

144 acres, the gi-eater part of which is covered with dense growth.

It has a depth of water of to 6 feet and but very little or no ele-

vation above the surrounding bottoms. On the edges of the bar

there is black mud and more or less covered oysters.

The second lump has an area of 25 acres, a depth of water of 6

to 7 feet, and an elevation of ^about 1 foot along the northern

limits. The extreme western portion has dense growth
^
otherwise

it is very scattering.

The third or southernmost lump has an area of about 55 acres, a

depth of water of 8 or 9 feet, and supports dense and very scattering

growths and depleted bottoms.

Comparing the present chart with the one made 20 years ago by
this Bureau, it is observed that the first two or northernmost lumps

66159°—17 3
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are but the remains of a long, narrow reef which had at that time

scattering growths of oysters. It measured then about 3 miles in

length by one-fourth mile in width. The third lump is compara-

tively new, having been built up on a hard sand bottom within recent

years.

The oysters of these lumps are largely clusters of the raccoon or

scissor-biU type and are covered with hundreds of small mussels and

small barnacles. Some of the oysters are of good shape, but they are

inchned to be flattish and generally of poor quahty and flavor. The

central part of the largest lump has a good, firm foundation, which

would produce a fair marketable product if the_ clusters were broken

up and culled; otherwise it does not appear to yield oysters of mer-

chantable quality. This part of the bay is evidently filling in with

mud and silt and is, therefore, hardly worth the labor necessary to

obtain good oysters.

One Florida tub of mostly clustered and unculled oysters from these

lumps gave the following results: Small oysters, 67; counts, 152;

large, 180; dead, 13; shells, 30; total, 442.

The following tables furnish fuidher data of a general character:

^Oyster Growth on East Lumps.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

I

Total.

Dense
Acres.

1G8
4
24
28

Bushels.
102
18
44

Bushels.
453
77
54

Bushels.
555
95
98

Bushels.
93,240

380
2,352

Scattering
Verv scattorine
Depleted

Total 224
1

95, 972
1 1

Details of Examination of East Lumps.

1

Sta-

1

Date of

exami-
nation.

Depth.
of

water.

Area.
cov-
ered.

Oysters caught per
square yard. Shells

per
square

I yard.

1

Estimated quantity
oysters per acre.

Character of
tion.

Spat., Culls.!
1

i

' Counts.

j

Seed.
Mar-
ket.

Total.

oyster growth.

1

544....
1915.

Feb. 18
Feet.

7.0
Sq. yds.

2.04 0 11.8 : 13.

2

2

Bush.
105

Bush.
351

Bush.
456 Dense.

547.... Feb. 22 8.0 2.04 0 8.8 i 19.6 6 78 521 599 Do.
548 ...

.

...do 8.0 2.04 0 8.8 18.1 1 4 78 481 559 Do.
549.... . ..do 8.0 2.04 0 2.9 ; 9.8 4 20 201 2S7 Do.
550 ...do

1i

8.0
;

2.04 0 4.4 23.5 6 39 625 604 Do.
737 ...

.

-Mar. 9 1
1 7.0 i 2.04 0 16.7 2.5.0 7 148 605 813 Do.

738.... ...do 7.0 i 2.04 0 16.2 17.6 3 144 408 612 Do.
739 ...

.

...do
i

7.0 2.04 0 15.7 11.8
I

2 139 314 453 Do.
740.... ...do 7.0 ; 2.04 0 7.3 10.3

11

3 ti5 274 339 Do.
741.... ... do 7.

5

2.04 0 5.4 12.2 3 48 324 372 Do.
742 ...

.

i...do
1

8.0 2.04 • 0 9.8 13.2 2 87 351 438 : Do.
743....

I-..
do , 7.5

i
2.04 0 9.8 1 5.9 1 87 157 244

i

i Do.
744.... ...do 7.0 1 2.04 0 12.2

1
24.0 0 108 639 747

i
Do.

745.... l...do
i[

7.0
1

2.04 0
:

6.9 7.8 0 61
;

207 268 ! Do.
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Details of Examination of East Lumps

—

Continued.

Sta-
Date of Depth

of
water.

Area

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of

tion.
nation. ered.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

oyster growth.

74(3 ...

.

1915.

Mar. 9
Feet.

7.0
.Sq. qds.

2.04 0 11.8 18.2 1

Bush.
105

Bush.
485

Bush.
590 Dense.

747.... ...do 7.5 2.04 0 6.4 26.4 6 57 703 760 Do.
748 ...

.

...do 7.0 2. 04 0 13.2 17.2 1 117 457 574 Do.
749.... ...do 7.0 2.04 0 19.1 26.0 4 170 692 862 Do.
750 ...

.

. ..do 7.0 2.04 0 20.1 19.6 2 178 521 699 Do.
751 ...

.

...do 7.0 2.04 0 26.4 12.2 0 235 301 536 Do.
752 ...

.

...do 7.0 2. 04 0 23.6 18.6 1 210 460 670 Do.
553 ...

.

Feb. 22 11.0 2.04 0 4.4 10.8 4 39 287 326 Do.
753.... Mar. 9 8.0 2.04 0 7.8 18.1 1 69 446 515 Do.
754 ...

.

...do 8.5 2.04 0.5 8.8 16.2 1 78 400 478 Do.
756 ...

.

...do 10.0 2. 04 0 7.4 20.6 3 66 .509 575 Do.
757 ...

.

...do 10.5 2.04 0 10.3 23.6 2 91 582 673 Do.
760 ...

.

. ..do 10.0 2.04 0 15.2 30.4 5 135 750 885 Do.
361.... Feb. 10 6.0 2. 21 0 2.0 2.9 2 18 77 95 Scattering.
755.... Mar. 9 8.5 2.04 0 2.9 2.4 0 26 59 85 Ver^scattering.
759.... ...do 10.0 2. 04 0 6.9 2.0 5 61 49 no
758.... ...do 10.5 (a) Depleted.

a Medium bottom.

17. NORMAN BAR.

This bar, which lies off East Bay, is composed of four small,

productive patches having an aggregate area of about 45 acres. It is

situated approximately 1 mile west of East Lumps and 2 miles east

of the jetty. The three upper patches are raised about 1 foot above

the neighboring floor and lie in 5J to 6 feet of water. The lower or

southernmost patch has about the same elevation, but is in slightly

deeper water, being located near the channel. The bottom is sand

and mud.
The three upper parts of the bar were formerly united into one

long narrow bed, which extended farther northward and eastward

than the present patches, but not so far to the south. The lower

patch appears to have changed its shape somewhat and to have

progressed both to the south and west.

The bed has dense growth throughout. The oysters are generally

of good shape and occur in clusters with sharp edges. Not many
mussels and barnacles were observed. On the southwest border of

the upper patch the bottom was largely mud and black shells on
which were growmg raccoon oysters. At the time of the investigation

the oysters were rather fresh, but fat and in good condition. This

bar has not been worked much for the last two years, except during

the rush season, when a few boats make quick trips with their catch

to the market.
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The growth and details of examination are given in the following

tables

:

Oyster Growth on Norman Bar.

Oysters per acre. Esti-
mated

Character of oyster growth. Area.
Under 3
inches.

Over 3
inches.

Total.

content
of

oysters.

Dense
A cres.

45
Bushels.

61
Bushels.

616
Bushels.

577
Bushels.

25,965

Details of Examination of Norman Bar.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

•

Estimated quantity
oysters per acre.

Character of

tion.

Spat. CuUs. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

653....
1915.

Mar. 1

Feet.

8.0
Sq. yds.

2. 04 0 4.4 13.7 0
Bush.

39
Bush.

338
Bush.

377 Dense.
654 ...do 8.0 2. 04 1.5 3.4 24. 5 0 30 606 636 Do.
655.... ...do 7.

5

2. 04 2.9 7.8 32.4 7 70 800 870 Do.
657....

j

...do 7.5 2. 04 1.0 9.3 41.2 6 83 1,018 1, 101 Do.
659....! ...do 8.

5

2. 04 0 3.9 12.2 12 35 302 337 Do.
660

;
...do 7.0 2. 04 2.9 6.9 11.3 1 61 279 340 Do.

661
i

...do 6. 5 2. 12 0 8.0 26.9 6 71 664 735 Do.
662....! ...do 8.0 2. 04 2.9 10.3 27.9 6 92 690 782 Do.
663.... i . . .do 7.0 2. 04 0 4.9 22.1 4 44 546 590 Do.
664.. ..I ...do 8.0 2. 04 0 2.5 13.7 3 22 338 360 Do.
665.... ...do 7.0 2. 04 9.3 9.3 9. 8 6 83 242 325 Do.
666.... ...do 7.0 2. 04 0 11.8 14.7 6 105 363 468 Do.

18. THIGPEN BAR.

This bar, consisting of two small patches, is situated about IJ miles

south of Apalachicola and five-eighths mile west of the jetty. It has

a depth of water of 5J to 6 feet and practically no elevation above

the adjacent soft bottoms. The bed is composed principally of mud
and some black shells, with underlying hard sand. Durmg the last

20 years it has decreased in extent from a long contmuous bar of

13 acres to about 4 acres. This is, perhaps, due to a deposit of silt

from the recent dredgmgs in the channel along the jetty.

The bar has dense growth. The oystem occur in clusters and
singles and are generally of good shape and size. They were fomid to

be fat and of good flavor. Many mussels and some barnacles were

noted. Very httle or no fishing was being conducted on this bar at

the time of the investigation.

A small patch of about 2 acres m extent, apparently the remnant of

a larger area, is situated a short distance south of the jetty. Depth of

water is about 6 feet. The bottom is hard and consists of mud and
buried shells.

The annexed tables show the area and distribution of oyster

growth on Thigpen Bar.
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Oyster Growth on Thigpen Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated

content
of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

4
Bushels.

81
Bushels.

255
Bushels.

336
Bushels.

1,344

Details op Examination of Thigpen Bar.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of

tion.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

795....
1915.

Mar. 15
Feet.

5.0
Sq. yds.

2. 55 0 9.0 8.2 1

Bush.
80

Bush.
214

Bush.
294 Dense.

868.... Mar. 19 6.0 2. 21 0 8.1 11.8 1 82 297 379 Do.

19. WEST LUMP AND ADJACENT PATCH.

This bar, lying a short distance northwest of the center of Apalachi-

cola Bay, is situated about 2 miles southwest of the entrance to the

dredged channel at the jetty. It is somewhat scythe-shaped in out-

line, measures about three-fourths mile in length, and 300 yards in

width, and is 74 acres in extent. The depth of water is from 4J to 6

feet. The bottom is composed of mud, sand, and shells and is raised 1

to 2 feet above the neighboring grounds. The bed supports a dense

growth, excepting where scattering oysters were found on the project-

ing arm of the northwest border. During the interval since the last

survey the bar appears to have shifted its position very slightly to the

southwest and has maintained its average length and breadth fairly

well. However, the eastern extremity has broadened somewhat, and
the projecting arm is of recent growth.

The oysters were in rather small clusters or singles of general good

shape, and at the time of the investigation (March 15) were fat,

becoming milky, and varied in quality from poor to good. Mussels

and barnacles in small numbers were observed at most of the stations.

This bar is fished principally for raw stock.

The small patch, about one-half mile north of the lump, has a

length of about three-eighths mile, a width of 140 yards, and contains

approximately 17 acres, nearly three-quarters of which has dense

growth, the remainder being very scattering. It is the remnant of a

long, slender bar that had a length of about 1| miles. The bottom,

composed of mud and sand, with some black shells, has an elevation

of about 1 foot. The depth of water is 5 J to 7 feet. The oysters are

in clusters of good shape, although some were flattish and of the
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scissor-bill type. A number of the older shells were burrowed by the

boring clam, Martesia. The oysters were fat and becoming milky.

The best quahty was found on the upper two-thirds of the patch.

They are fished for raw stock.

The following tables give the data obtained from the lump and

patch:

Oyster Growth on West Lump and Adjacent Patch.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of
oysters.

Under 3
inches.

Over 3
inches.

Total.
;

Dense
Acres.

75
11

5

Bushels.
71

29
0

Bushels.
425
126
62

Bushels.
496

,

155
62

Bushels.
37,200
1,705
310

Scattering
Very scattering

Total 91
1

39,215
1

Detah.s of Examination of West Lump and Adjacent Patch.

Sta-
Date of Depth

of

water.

Area

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

exami-
nation.

cov-
ered.

Spat.
1

Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

809 ...

.

1915.

Mar. 15
Feet.

6.5
Sq. yds.

2. 12 1.9 11.3 17.5 8
Bush.

96
Bush.

731
Bush.

827 Dense.
813 ...

.

...do 7.0 2.04 0 8.3 16.6 4 70 354 424 Do.
814.... ...do 7.0 2.04 0 11.3 17.1 3 96 364 460 Do.
815.... ...do 9.0 2.04 2.7 8.3 25.0 3 70 532 602 Do.
817 .... ...do 8.0 2.04 0 12.7 18.1 5 108 386 494 Do.
819 ...

.

...do 8.0 2. 04 0 7.4 39.2 6 63 835 898 Do.
823 ...

.

...do 7.0 2.04 0 4.4 24.0 20 37 511 548 Do.
826.... ...do 7.0 2. 04 0 9.9 8.8 10 84 160 250 Do.
828.... ...do.... 6.0 2. 21 0 9.0 10.8 6 77 230 307 Do.
829.... ...do 7.0 2. 04 0 5.4 22.1 5 46 470 516 Do.
830 ...

.

. ..do 8.0 2.04 0 4.4 11.3 1 37 240 277 Do.
831 .... ...do 8.0 2. 04 1.0 7.4 13.7 3 63 282 345 Do.
822 .... ...do 9.0 2.04 0 3.4 5.9 1 29 126 155 Scattering.
816 .... ...do 8.5 2.04 0 0 2.9 0 0 62 62 Very scattering.

20. PATCH OFF NEW INLET.

This small circular patch of 5 acres is situated about 3 miles due .

south of West Lump and one-half mile off St. George Island at Signal
^

Scaffold. It has a depth of water of about 3 1 feet and hes on a hard ]

sand sheK, to the north of which is a soft mud bottom in 8 to 12 feet j

of water. This district was a few years ago in or near the channel of .

an inlet or pass called New Inlet, connecting Apalachicola Bay with

the Gulf of Mexico. The inlet is now completely filled vdth sand.

The oysters were dense, of clear shell, and in good-shaped clusters.

They were fat, salty, and milky (^larch 18). Green and browm
j

algae, a few sea shells, sand collars, sandworms, etc., were observed.
[

Very little or no fishing was being carried on at this place. A station
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on the patch showed 35 bushels of seed and 196 bushels of marketable

oysters per acre, making, all told, for the patch 175 bushels of seed

and 980 bushels of marketable oysters.

21. HAGEN FLAT.

Hagen Flat, situated in the southwestern part of Apalachicola Bay,

is about five-eighths mile east of St. Vincent Bar and nearly 3 miles

north of St. George Island. It has a length, in an east and west

direction, of about five-eighths mile, a maximum width of one-fourth

mile, and an area of 62 acres. The depth of water ranges from 5J
to 6 feet along the southern termination to 7 feet at the northeastern

limits. The bed is well elevated, being from 1 to 3 feet above the

general level, and has a good solid foundation of sand and mud. We
were able to penetrate the crust only about 5 or 6 inches with the

testing pole.

During the last 20 years the bar appears to have changed its shape

from a large Y and to have moved westward about one-fourth mile.

It also has built up from a bed of dead shells to practically a dense

growth throughout.

We found the oysters of this flat to he strong and vigorous, well-

shaped, fat, of good flavor, but rather salty. They occur in both

small and large clusters with sharp edges. One drill was taken, and

but few dead oysters and mussels were noted. The bar is not fished

extensively.

The following tables exhibit the growth of the oysters and details of

examination

:

Oyster Growth on Hagen Flat.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

54
8

Bushels.
99
25

Bushels.
634
94

Bushels.
733
119

Bushels.
39,582

952Scattering

Total 62 40,534

Details op Examination op Hagen Flat.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
tion.

cov-
ered.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

oyster growth.

895 ....

1915.

Mar. 19
Feet.

9.0
Sq. yds.

2. 04 0 9.9 23.1 3

Bush.
84

Bush.
492

Bush.
570 Dense.

902 ...

.

...do 8.0 2. 04 0 4.9 28.4 3 42 005 647 Do.
904 .... ...do 8.0 2. 04 0.5 19.6 27.4 4 167 583 750 Do.
1040 . .

.

Mar. 26 8.5 2. 04 0 12.2 58.9 6 173 1,425 1,598 Do.
1041 . .

.

...do 7.0 2.04 0 2.0 6.9 3 28 167 195 Do.
1042 . .

.

...do 8.5 2. 04 0 6.9 22.1 1 98 535 033 Do.
894 .... Mar. 19 10.0 2. 04 0 2.9 4.4 3 25 94 119 Scattering.
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22. GREEN POINT FLAT.

This roughly crescent-shaped flat of 170 acres, is located in the

northwestern part of Apalachicola Bay, about 1§ miles south of

Green Point and 2 miles east by north of St. Vincent Point. The
approximate dimensions are 1 mile long by one-fourth mile wide.

It has a depth of 5 to 6 feet at mean low tide. With the exception

of a limited portion of the southeast border, which has an elevation

of about 1 foot, the flat is practically on a level vdth the connecting

barren grounds. The bottom is mud and sand on a hard sand foun-

dation.

The bed has grown up within recent years on a hard to stiff bottom

of the area stretching from Green Point to the head of St. Vincent

Bar, and it appears that it would be greatly improved and produce a

better grade of stock if it were planted extensively Avith shells in

order to raise it above the general level of the contiguous bottoms.

The entire flat has dense growth. The oysters were found in large

sharp-edged clusters, usually of a poor or scissor-bill type, with many
attached mussels and some barnacles. The quality was generally

poor and watery, although some oysters were fat and in good condi-

tion. From 2 to 10 dead or smothered oysters were noted at nearly

every station, and at some places the cultch was black shells. This

bar is oystered but very httle.

The following tables present the conditions of this bar:

Oyster Growth on Green Point Flat.

Oysters per acre. Esti-
mated
content

of
oysters.

Character of oyster growth. Area. Under 3

inches.
Over 3
inches.

Total.

i

Dense
Acres.

170
Bushels.

105
Bushels.

414
Bushels.

519
1

Bushels.
88,230

Details op Examination of Green Point Flat.

Sta-
Date of

exami-
nation.

Depth.
of

water.

Area.
cov-
ered.

Oysters caught per
square yard. Shells

per

Estima1.ed quantity
oysters per acre.

Character of
tion.

Spat. Culls. Coimts.
square
yard. Seed.

Mar-
ket.

Total. I

oyster growth.

785....
1915.

Mar. 10
Feet.

l.h
Sg. yAs.

2.04 0 2.4 14.7 4
Bush.

28
Bush.

391
Bush.

419 Dense.
786. . .

.

- . .do 7.0 2.04 0 6.4 9.9 2 75 264 339 Do.
787 .... ...do 7.5 2.04 0 4.4 13.2 1 52 351 403 Do.
788 ...

.

. . .do 8.0 2.04 0 12.2 17.6 2 144 468 612 Do.
909.... Mar. 19 7.0 2.04 0 8.8 21.

1

5 104 561 665 Do.
910.... . . .do 7.0 2. 04 0 11.3 13.7 2 132 304 496 Do.
911 .... ...do 8.0 2.04 0 9.3 17. 6 3 110 468 i 578 Do.
944 ...

.

Mar. 24 6.0 2.21 0 10.4 17.7 5 123 471 594 Do.
945 ...

.

. . .do G.O 2.21 0 3.2 4.

5

4 38 120 i 158 Do.
949 ...

.

...do 6.0 2.21 0 9.

5

18.1 3 112 481 593 Do.
1080... Apr. 5 7.0 2.04 0.

5

5.9 5.4 7 70 143 213 Do.
1081 . .

.

...do 7.0 2.04 0 5.4 7.4 10 64 197 261 Do.
1082 . .

.

...do 6. 5 i 2. 12 0 7.1 25.4 9 83 675 758 Do.
1083... ...do 7.0 1 2.04 0 12.2 14.2 17 144 378 522 Do.
1084 .. . . .do 7.5 1 2.04 0 23.1 19.1 9 273 507 780 Do.
1085... ...do 6.5 2.12 0 10.8 29.7 25 127 790 917 Do.
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23. LUMPS BETWEEN HAGEN AND GREEN POINT FLATS.

Six small lumps situated between Hagen and Green Point Flats, a

distance of about 2J miles, range in size from 1 to 8 acres, with an

aggregate area of 25 acres. They have a depth of water from 6 to 7

feet and an elevation of about 1 foot. The bottom is sand and mud.

The northernmost lump is of recent origin and has dense growth.

The character and quality of the oysters are about equal to those of

Green Point Flat.

The oysters of the two lumps near Hagen Flat are of dense growth

and are about on a par with the product of that flat. These lumps

appear to be progressing slowly westward.

Of the three intenvening lumps, two have dense and one very

scattering growth. At the time of the investigation the oysters were

fat, in good condition, of good shape, and in rather smaU clusters.

Very few mussels were noted. These lumps are the remnants of an

extended area of scattered oysters with some dense growth.

The area and details of examination of the six lumps are given in

the following tables

:

Oyster Growth on Lumps between Hagen and Green Point Flats.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3

inches.
Over 3
inches.

Total.

Dense
Acres.

22
3

Bushels.
56
6

Bushels.
468
26

Bushels.
524
32

Bushels.
11,528

96Very scattering

Total 25 11,624

Details op Examination op Lumps between Hagen and Green Point Flats.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
tion.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

oyster growth.

887 ...

.

1915.

Mar. 19
Feet.

9.0
Sq. yds.

2. 04 0 0.5 7.8 1

Bush.
6

Bush.
208

Bush.
214 Dense.

890.... ...do 7.

5

2.04 0 1.0 23.6 5 9 502 511 Do.
891-... . ..do 9.0 2.04 0 8.8 23.1 2 75 492 567 Do.
892 ...

.

...do 8.5 2. 04 0 19.1 20.1 0 162 428 590 Do.
906 ...

.

. ..do 8.5 2.04 0 5.4 16.2 2 46 345 391 Do.
914 ...do 9.0 2.04 0 4.9 19.6 2 42 417 459 Do.
915.... ...do 9.0 2.04 0 6.

4

41.6 0 54 886 940 Do.
889.... ...do 8.0 2.04 0 .5 1.0 2 6 26 32 Very scattering.

24. ST. VINCENT BAR.

This interesting bar or reef is located in the southwestern part of

Apalachicola Bay, about 3 miles from West Pass. It begins with a

fringe of very scattering growth of oysters at St. Vincent Point near

the northeast limits of St. Vincent Island, extends eastward for some-
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thing more than a mile, then turns abruptly southward and continues

in that direction for about 4 miles. It is within IJ miles of St. George

Island, in the vicinity of Cape St. George Lighthouse. The average

width is shghtly less than one-half mile. The area is approximately

1,414 acres, of which about 41 per cent is dense growth, 27 per cent

very scattering, and about 15 per cent each of scattering growth and

depleted bottoms. The depth of the main bar at mean low water

is about 2 to 4 feet on the western border and 6 to 8 feet on the eastern

border, while on the northwestern portion it is from 3 to 6 feet, with

parts exposed and others awash at low tide. The adjacent bottoms

on the western side are 3 to 4 feet deeper than the bar and 1 to 2 feet

deeper on the eastern side. The west portion is, therefore, rather

steep, while on the east a more gradual incline is found. The south-

ern extremity, which is about a half mile from the ship channel, has.

an elevation from 5 to 9 feet. The northern limits have little or no

elevation. The bed has a good foundation and is composed of sand

and shells, vdth some mud along the eastern side. The west portion

is very compact and sohd.

This bar is fortunate in its elevation and situation with reference

to West Pass and the currents, in that during the fluctuation of the

tides it has a rapid change of water. On the other hand, however,

its position is unfortunate during violent storms, for the long con-

tinuance of salt water or a deposit of sediment or sand may smother

the oysters.

With the exception of its detachment from Silva Bar, the reef has

maintained its general shape and position in the bay during the last

'20 years. During this period, however, it has become wider by ap-

proximately 300 yards, the northeastern portion has extended east-

ward, and the other sections have broadened principally to the west-

ward. The lower two-thirds of the bar has recovered, to a consid-

erable extent, from a bed of dead oysters or depleted bottom to a fair

or good producer. .

It is interesting to note that this bar has been depleted a number
of times by storms or overfishing and has always recovered satisfac-

torily.

Inasmuch as the bar was showing signs of depletion, it was closed

to the pubhc by order of the Florida Shell Fish Commissioner during

the latter haK of the 1914-15 oyster season. It was closed, also, for

the season 1912-13.

The oysters were found in small clusters or singles of good shape.

During the survey they were, for the most part, fat, salty, of good

flavor, and from good to excellent quahty. Very few detrimental

factors, such as mussels, barnacles, coral, and algae, were noted,

although two dead drills, some black shells, and shmy mud were ob-

served at some stations along the eastern limits of the bar.
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Seventy-nine biological stations were made on this bar, the data

of which follow

:

Oyster Growth on St. Vincent Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.
Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

585
218
391
220

Bushels.
68
27
16
29

Bushels.
378
113
50
17

Bushels.
446
140
66
46

Bushels.
260,910
30,520
25, 806

10, 120

Seattfiring .

Very scattering
Depleted

Total 1,414 327,356

Details of Examination op St. Vincent Bar.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of

tion.
ered.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

oyster growth.

957
1915.

Mar. 24
Feet.

7.5
So. yds.

2.04 0 3.9 8.8 2
Bush.

55
Bush.

213
Bush.

268 Dense.
958 ...do 7.0 2. 04 0 2.0 10.3 5 28 250 278 Do.
959 . ..do 7.0 2.04 0 3.9 11.8 1 55 286 341 Do.
960.... ...do 6.0 2. 21 0 2.3 27.2 7 33 659 692 Do.
961.... ...do 6.0 2. 21 0 0.9 10.4 4 13 252 265 Do.
962 ...do 4.0 3.05 0 4.9 14.4 6 69 349 418 Do.
963 ...do 4.5 2.80 0 2.5 7.9 5 36 191 227 Do.
964 ...do 7.5 2.04 0.5 3.4 6.9 0 48 167 215 Do.
966.... Mar. 25 8.0 2.04 0 1.0 6.4 2 14 155 169 Do.
968 ...do 5.0 2. 55 0 6.9 14.2 7 98 344 442 Do.
969 ...do 4.5 2.80 0 16.1 38.8 9 229 940 1,169 Do.
970 . . .do 5. 5 2.38 0 6.3 27.3 0 89 670 759 Do.
985 ...do 6.5 2.12 0 1.9 17.4 5 27 421 448 Do.
986 ...do 6.5 2. 12 0 4.2 11.3 3 60 273 333 Do.
987 ...do 7.0 2. 04

,
0 1.5 21.6 3 21 522 543 Do.

988.... . . .do 7.0 2.04 0 1.5 18.6 2 21 449 470 Do.
989.... ...do 7.0 2. 04 0 6.4 21.1 2 91 510 601 Do.
990.... ...do 7.0 2. 04 0 4.9 10.8 2 70 261 331 Do.
991.... . . .do 7.0 2. 04 0 13.2 33.8 5 187 817 1,004 Do.
992 ...do 6.0 2. 21 .5 3.2 19.6 3 45 474 519 Do.
993 ...do 5.0 2.55 0 .4 10.9 1 6 264 270 Do.
994 . . .do 5.0 2.55 1.0 1.2 11.4 8 17 276 293 Do.
1001 . .

.

...do 4.0 3.05 0 6.9 17.1 10 98 414 512 Do.
1002... ...do 4.5 2.80 0 2.5 9.3 5 35 225 260 Do.
1004... . . .do 5.0 2. 55 .4 2.0 23.9 4 28 578 606 Do.
1009... ...do 4.0 3.05 0 10.1 15.7 2 143 379 522 Do.
1015... Mar. 26 7.0 2. 04 0 17.1 22.6 15 242 546 788 Do.
1016... . . .do 5.0 2. 55 0 9.4 32.2 10 137 778 915 Do.
1018... . . .do 3.0 3. 65 0 5.5 8.2 14 78 198 276 Do.
1019. .. . . .do 7.0 2.04 0 7.4 7.4 5 105 179 284 Do.
1020... . . .do 4.0 3. 05 .7 6.6 12.5 3 94 302 396 Do.
1022... . . .do 7.0 2. 04 0 3.9 6.4 3 55 154 209 Do.
1024... . . .do 4.5 2. 80 0 2.5 13.3 5 35 322 357 Do.
1027. .. . . .do 5.0 2. 55 0 3.1 14.1 10 44 341 385 Do.
1031 . .

.

. . .do 5.0 2. 55 .8 2.4 18.0 8 34 436 470 Do.
1032... ...do 4.0 3. 05 0 2.6 6.6 7 37 160 197 Do.
1035... ...do 5.0 2.55 0 2.7 12.9 6 38 311 349 Do.
1038. .

.

...do 5.0 2. 55 0 5.5 16.1 6 78 389 467 Do.
1048... . . .do 7.0 2. 04 0 1.5 6.9 0 21 167 188 Do.
1064 . .

.

Mar. 27 5.0 2. 55 0 4.3 8.2 4 61 198 259 Do.
1110. .. Apr. 6 6.0 2. 21 0 5.2 25.0 8 74 605 679 Do.
1208. .. -Apr. 8 4.0 3. 05 0 8.8 14.7 16 94 447 541 Do.
956.... Mar. 24 8.0 2. 04 0 0 5.4 2 0 131 131 Scattering.

965 Mar. 25 8.5 2. 04 0 1.0 4.4 5 14 107 121 Do.
971 ...

.

. . .do 8.0 2. 04 0 1.0 5.4 3 14 131 145 Do.
975.... ...do 8.0 2.04 0 1.0 3.9 2 14 94 108 Do.
976.... ...do 8.0 2. 04 0 1.5 4.4 3 21 107 128 Do.
1003... . . .do 4.5 2.80 0 2.2 3.6 2 31 87 118 Do.
1007... ...do 6.0 2.21 .5 3.2 5.9 2 45 143 188 Do.
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Details of Examination of St. Vincent Bar

—

Continued.

Sta-
Date of
exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

'

Character of
tion.

Spat. Culls. Counts.

per
square
yard. Seed.

Mar-
ket.

Total.

oyster growth.

1017...
1915.

Mar. 26
Feet.

7.0
Sq. yds.

2.04 0 1.0 3.9 13
Bush.

1
14

Bush.
94

Bush.
108

1
Scattering.

1021 . .

.

...do 7.5 2.04 0 4.4 3.4 6
1

62 82 144 Do.
1023... ...do 4.

5

2.80 0 1.8 3.2 11
!

26 77 103 ! Do.
1028. .

.

...do 6.

5

2. 12 0 1.8 5.7 2 26 138 164
1

Do.
1030. .. ...do 7.0 2. 04 0 1.5 5.9 5

I

21 143 164
1

Do.
1037... ...do 7.0 2.04 0 . 5 3.9 5 7 94 101 ! Do.
1043... .. .do 4.5 2.80 0.7 1.8 5.5 6 26

1

133 159 Do.
1044... ...do 7.0 2.04 0 1.5 5.9 2 21

1
143 164 Do.

1211... Apr. 8 7.5 2. 04 0 8.3 3.4 0 89 i 103 192
11

^0.
967.... Mar. 25 8.0 2. 04 0 0 2.0 5 0

i

48 48 Very scattering.
973. ... ...do 8.5 2.04 0 0 1.5 4 0 36 36 Do.
974.... ...do 8.0 2.04 0 1.5 2.4 3 21

!

58 79 Do.
9S3.... ...do 8.0 2. 04 0 .5 2.0 3 7

i

48 55 Do.
984 . . .do 7.5 2.04 0 .5 2.9 2 7

1

70 77 Do.
1000. .. .. .do 4.0 3. 05 0 1.0 1.3 3 14 31 45 Do.
1005... ...do

'

7.0 2.04 0 2.0 2.0 0 28 48 76 Do.
1006... ...do 7.0 2.04 1.0 4.4 2.9 2 62

1
70 132 Do.

1008... ...do !
6.0 2. 21 . 5 2.3 2.3 1 33

1
56 89 Do.

1025. .. Mar. 26 I 8.0 2.04 0 .5 2.0 2 7 1
1 48 55 Do.

1029. .. ...do
'

7.5 2.04 0 . 5 2.9 1 7 70 77 Do.
1034... . . .do 7.

5

2.04 0 1 0 1.

5

2 0 36 36 Do.
1039... ...do 8.0 2.04 0 i

1.0 2.0 1 14 48 62 Do.
1118... Apr. 6 1 6.0 2. 21 0

'

.9 2.3 1 12 56 68 Do.
1119. .. . . .do 6.0 2. 21 0 : 2.7 1.3 1 38 31 69 Do.
1209. .. Apr. 8

1
7.0 2. 04 0 . 5 1.5 0 5 45 50 Do.

972.... Mar. 25
!

8.5 2. 04 0 0 1.0 5 0 24 24 Depleted.
978.... ...do 8.0 2.04 .5 1.5 1.0 0 21 24 45 Do.
1026. .. Mar. 26 7.0 2.04 1.5 6.9 1.0 5 84 24 108 Do.
1109... Apr. 6 :

7.

5

2.04 0
;

2.0 0 5 28
i

0 28 Do.
nil... ...do 7.0 2.04 0

;

1.0 .5 1 14 12 26 Do.

25. MIDDLE BAR.

Tills roughly cordate-shaped bed is of recent growth and is situ-

ated on the boundary between Apalachicola Bay and St. Vincent

Sound and midway between Green Point Flat and Silva Bar. It

has a length of about 750 yards, an average width of 300 yards, and
contains approximately 48 acres. Tlie depth at mean low water on

the bar 'and on the adjoining territory is from 4 to 5 feet. The bot-

tom is hard sand with some mud.
The oysters were found dense throughout and in smaU to medium-

sized clusters vith sharp edges. They were of good shape and
ranged in quahty from watery to good. Some black shells, mussels,

small barnacles, and a few dead oysters were noted. But very

httle tonging was being conducted on the bar during the survey.

The followinor tables show the general conditions of this bed:o o

Oyster Growth on Middle Bar.

Oysters per acre. Esti-
mated

Character of oyster growth. Area.
Under 3
inches.

Over 3
inches.

Total.

content
of

oysters.

Dense
Acres.

48
Bushels.

49
Bushels.

396
Bushels.

445
Bushels.

21,360
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Details op Examination op Middle Bar.

sta-
Date of Depth

of

water.

Area

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of

tion.
exami-
nation.

cov-
ered.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

oyster growth.

1097...
1915.

Apr. 5
Feet.

6.0
Sq. yds.

2.21 0 3.6 11.8 3
Bush.

42
Bush.

314
Bush.

356 Dense.
1174... Apr. 7 6.5 2. 12 0 8.0 18.9 7 86 574 660 Do.
1177... ...do 6.5 2. 12 0 1.9 9.9 2 20 301 321 Do.

26. SILVA BAR.

Formerly Silva and St. Vincent Bars constituted one continuous

oyster reef without a distinct line of demarcation, but within the

last two decades a decided severance occurred, so that the two are

now separated by a stretch of barren bottoms of about one-fourth

mile in extent. It appears that Silva Bar has, during this interval,

moved westward about one-fourth mile.

This bar, oblong in shape, lies partly in Apalachicola Bay and
partly in St. Vincent Sound and is about midway between Green

and St. Vincent Points. It measures about three-fourths mile in

length by 350 yards in width and has an approximate extent of 100

acres, 69 per cent of which supports- very scattering growth of oysters.

It lies on about the general level of the contiguous areas and has a

depth at mean low water of 5 to 6 feet. The medium-hard bottom
is composed of sand and mud.
The oysters are in small to large irregular clusters and shapely

singles. At the time of the examination they were fat and in good
condition, but were becoming milky. A number of mussels and
small barnacles were taken while tonging. At one station near the

southwest border, which has very scattering growth, black shells

buried in mud and green algae or sea lettuce were found. At this

place the oysters were in only fair condition. Fishing was not

carried on extensively on this bar during the survey.

The following tables exhibit the condition of this bed:

Oyster Growth on Silva Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

23

8
69

Bushels.
39
60
13

Bushels.
318
138
57

Bushels.
357
198
70

Bushels.
8,211
1,584
4,830

Scattering
Very scattering

Total ; 100 14,625
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Details of Examination of Silva Bar.

Sta-
Date of Depth

of
water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

nation.
Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

i

1178. . . i

1915.

Apr. 7
Feet.

6.5
Sq. yds.

2. 12 0 8.5 8.0 5
Bush.

91
Bush.

243
Bush.

334 Dense.
1179. .

.

...do 1 7.0 2.04 0 0 9.3 1 0 283 283 Do.
1206... i Apr. 8

1

5.5 2. 38 0 2.3 14.1 3 25 429 454 Do.
1107.. .! Apr. 6 6.

5

2. 12 0.9 4.2 5.7 2 60 138 198 Scattering.
1105. .

.

'

...do 1 6.0 2.21 0 .9 2.3 0 12 56 68 Ver^scattering.
1108. .

.

1

...do
j

7.0 2.04 0 1.0 2.4 2 14 58 72

27. FISH HAWK BAR.

It very seldom happens that an oyster reef of any considerable

extent remains unknown to the tongers and dealers in a region that

is extensively fished. Such, however, was the case with this bar,

which was found untouched in its natmal condition. It has, appar-

ently, developed on a favorable bottom since the survey made by the

Bureau m 1895-96, as it was not mentioned or recorded on the chart

of that report. On account of its good size and the excellent quahty
of the product, the bar is named in honor of the U. S. Fisheries

steamer Fish Hawk, which was detailed for the survey of these

waters and has long been associated with oyster investigations.

The bar, ovate in outline, is located in the extreme western limits

of Apalachicola Bay, about 1 mile south of St. Vincent Point and 2

miles north-northeast of West Pass. It measures about five-eighths

by one-fourth mile and has an approximate area of 90 acres. The
depth at mean low water is 2 to 5 feet, and the elevation on the east

and south borders is about 1 foot. The bottom is firm and composed

of sand, mud, and scrap shells, and supports about 30 per cent each

of dense and scattering growths, 14 per cent very scattering, and 23

per cent depleted bottoms.

Though of small size, the oysters are of good shape and occur as

singles or m clusters of two or three. At the time of the investigation

they were fat, of good flavor, salty, and in prime condition. It

appears that they would serve admirably for shell or baiTel stock.

Disregarding the nearness to West Pass and the rather high salinity

of the waters, no detrimental conditions other than three medium-

sized drills and many very small barnacles were observed.

The character of the oyster growth, area, and details of examina-.

tion of Fish Hawk Bar are given in the following tables:
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Oyster Growth on Fish Hawk Bar.

Oysters per acre. Esti-
mated

Character of oyster growth. Area.
Under 3
inches.

Over 3
inches.

Total.

content
of

oysters.

Dense
Acres.

29
Bushels.

272
Bushels.

248
Bushels.

520
Bushels.

15,080
7,236
2, 171

Scattering 27 176 92 2C)8

Very scattenng 13 131 36 167
Depleted 21 141 12 153 3,213

Total 90 27,700
1

Details of Examination of Fish Hawk Bar.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of

tion.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

1075...
1915.

Mar. 27
Feet.

5.0
Sq. yds.

2. 55 0 25.9 13.7 9
Bush.

231
Bush.

332
Bmh.

563 Dense.
1087. .

.

Apr. 5 5.5 2. 38 . 0 26.9 15.5 4 239 375 614 Do.
1088. .

.

. ..do 6.0 2. 21 0 42.

1

8.6 6 375 208 583 Do.
1089. .

.

. ..do 5.5 2.38 0 32.4 8.4 2 288 203 491 Do.
1090. .

.

...do 6.0 2. 21 0 36.6 8.1 5 326 196 522 Do.
1094. . . ...do 6.0 2. 21 0 19.5 7.2 2 173 174 347 Do.
1073. . . Mar. 27 6.5 2. 12 0 9.9 3.3 2 88 80 168 Scattering.
1074. .

.

...do 6.0 2. 21 0 15.8 3.2 1 141 77 218 Do.
1086. . . Apr. 5 5.0 2. 55 0 38.0 5.5 0 338 133 471 Do.
1093. .

.

. ..do 6.5 2. 12 0 15.5 3.3 2 138 80 218 Do.
1072. . . Mar. 27 7.0 2. 04 0 14.7 1.5 5 131 36 167 Very scattering.
1092. .

.

Apr. 5 6.0 2. 21 0 15.8 .5 5 141 12 153 Depleted.

28. PATCH NEAR FISH HAWK BAR.

There is a small dense patch of recent growth situated about one-

fourth mile northeast of Fish Hawk Bar. It is nearly circular

in outline, having a diameter slightly over 200 }^ards and an area of

9 acres. The patch has a depth at mean low water of 5 feet and an

elevation from a few inches to about 1 foot. The bottom is linn mud
and sand. The oysters are in small clusters and of good shape,

although some scissor-bills were taken at a tonging station. An
examination showed an average of about 168 bushels of seed and 373

bushels of market oysters per acre.

29. PATCH OFF SHEEPHEAD BAYOU (ST. VINCENT SOUND).

A small, very scattering patch of 6 acres is situated along the

northeast shore of St. Vmcent Island, about midway between Paradise

and St. Vincent Points. Depth of water is 2 feet; bottom is of sand.

The oysters are large and occur in scattering clusters, more or less

covered with sea lettuce and green algae. Some were partly buried

in the sand. At the time of the survey they were fat and milky.

Many small mussels and a few barnacles were taken. An examina-
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tion of the patch showed an average of 6 bushels of seed and 55

bushels of market oysters per acre and a total of 366 bushels for the

entire area.

30. PARADISE POINT BAR.

This somewhat rectangular-shaped bar of 74 acres is situated in

the southeast section of St. Vincent Sound, off Paradise Point. Xear
the center a dense oval area of 1 1 acres is found, which is completely

surrounded by a broad skirting of depleted bottoms of 63 acres.

The depth ranges from 44 to 6 feet at mean low water. The bottom,

principally of sand with some mud, is hard and has but httle elevation.

The oysters are of good size and in small scattering bunches. When
this part of the sound was surveyed the oysters were fat and becom-

ing milky. The oysters are usually taken by nipping. Many mus-

sels and some barnacles were noted.

The following tables give the results obtained on this bar:

Oyster Growth ox Paradise Point Bar.

Character of otrster growth. Area.

Oysters per acre. Esti-
mated
ctHitent

of
oysters.

I nder 3
inches.

Over 3
inches.

Total.

Dense
AcU9.

11
63

Bushels.
191
2

Buikeh.
158
9

Bu^heh.
j

349
11

BitshfJf.

3,839
693Depleted

Total 74 1 4,532
1

Details of Examinatiox of Paradise Poixt Bar.

Sta-
tiffli,

1

1

Date of
e:sami-
nation.

Depth
of

water.

Area
j

COT- I

ered.
|

i

I

Oysters caught per
1 square yard. Shells

per
square
yard.

! Estimated quantity
oysters per acre.

Character of
oyster growth.

^

^ 1

i

Spat. Culls.
1

Counts.

, i

‘

Seed.
Mar-
ket.

TotaL

i

1915.
1

Feet. Sq. vdf.
j

!

'

I

:
1

Bufh. Bush.
1152...

-1
Apr. 7

;i
5- 5 i3S

!
0 0 5-0

i 1 0 152 152 Dense.
1213-..- Apr. S j 6.0 2-21

;

16 3S3 164 517 Da
1149.... Apr. 7 : 7.0 2.04

j
0 .5 1.0

:

1 5 30 35 Depleted.
1173.... ...do

i

5.5 2.3S
i

0 .4 .S ; 0 4 24 2S Da
1151.... ...do 5.

0

1 Da
1212.... Apr. S

i

6-5 («)
1

0 t Da
1214.... ...do

1

6-0 1 i Da
1215.... ...do 6. 5 ' 1 . i

“i Da
I1

i i

1

i

1

11

c Hard mud.

31. PARADISE FLAT AND ADJACENT LLMP.

This very irregular flat is located off the north shore of 5t. Vincent

Island and slightly east of the center of the sound. It has a length

in a northeast-southwest direction of about 1 mile, an average width
of 800 yards, and, including the small lump to the northeast, contains

an approximate area of 299 acres. Depth of water is 2 to 44 feet at

mean low tide. The elevation, particularly along the northern limits,

varies from a few inches to about 1 foot. The bottom is sand or sand
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and mud with occasional buried shells. The bar exhibits all phases

of oyster growth from dense areas to depleted bottoms, these two

alone embracing about 30 per cent each of the entire bed, while the

scattering growth includes about 21 per cent and the very scattering

about 17 per cent.

The oysters are large, heavy shelled, of good shape, and occur in

small to large clusters. When examined they were fat, in good con-

dition, but becoming milky. Many mussels, some barnacles, and

considerable sea lettuce were observed. The oysters are usually

taken by nipping or hogging.

Two small patches of very scattering growth southwest of this bed

were outlined but were not examined in detail. They are shown on

the chart.

The following tables show the character and details of examination

of the flat and adjacent lump:

Oyster Growth on Paradise Flat and Adjacent Lump.

Oysters per acre. Esti-
mated

Character of oyster growth. Area.
Under 3
inches.

Over 3
inches.

Total.

content
of

oysters.

Dense
Acres.

93
Bushels.

28
Bushels.

337
Bushels.

365
Bushels.

33,945
6,930
2,438

180

Scattering 63 9 101 no
Very scattering 53 9 37 46

Depleted. 90 2 0 2

Total 299 43,493

Details of Examination of Paradise Flat and Adjacent Lump.

Sta-
Date of Depth.

of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters per acre.

Character of
tion.

©X£lIIll"

nation.
Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

1181....

1915.

Apr. 8
Feet.

6.0
Sq. yds.

2.21 0 1.8 6.8 2
Bush.

19
Bush.

207
Bush.

226 Dense.
1185.... ...do 5.0 2.55 0 1.6 5.9 3 17 180 197 Do.
1195.... ...do 6.

5

2.12 0 .5 15.1 4 5 495 500 Do.
1197.... ...do 5.0 2. 55 0 0 5.5 1 0 167 167 Do.
1198..... ...do 5.0 2.55 0 1.1 5.5 1 12 167 179 Do.
1203.... ...do 5.0 2. 55 0 2.7 5.9 3 29 180 209 Do.
1296.... Apr. 14 4.0 3. 05 0 2.9 8.2 5 31 249 280 Do.
1300.... ...do 5.0 2.55 0 .8 10.9 1 9 332 341 Do.
1301.... . ..do 6.5 2.12 0 15.1 39.2 10 162 1,192 1,354 Do.
1302.... ...do 4.5 2. 80 0 0 6.5 6 0 198 198 Do.
1190.... Apr, 8 6.0 2. 21 0 .5 2.7 1 5 82 87 Scattering.

1196.... ...do 5.5 2. 38 0 .5 2.8 5 5 85 90 Do.
1201.... ...do 3.5 3.35 0 0 2.9 1 0 88 88 Do.
1294.... Apr. 14 3.5 3.35 0 .3 3.6 1 3 no 113 Do.
1297.... . ..do 5.0 2.55 0 2.4 4.3 39 26 131 157 Do.
1299...

.

...do 4.5 2. 80 0 1.1 3.6 1 12 no 122 Do.
1182.... Apr. 8 6.5 2.12 0 0 .9 0 0 27 27 Very scattering.

1186.... ,..do 4.0 3.05 0 .3 1.3 1 3 40 43 Do.
1188.... . . .do 4.0 3.05 0 3.6 1.9 11 38 58 96 Do.
1199.... ...do 4.5 2.80 0 0 1.1 0 0 33 33 Do.
1295.... Apr. 14 3.5 3. 35 0 .6 .9 2 6 27 33 Do.
1200.... Apr. 8 4.0 3. 05 0 .3 0 2 3 0 3 Depleted,
1202.... ...do 4.0 0 3.05 0 0 0 0 0 0 0 Do.

a Scrap shells.

66159°—17 4
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32. HOPPE FLAT.

This body of oysters, forming a broad skirting along the north shore

of St. Vincent Sound, begins near Signal Hoppe and extends westward

,

for about If miles. Its breadth is about 400 yards, and, exclusive

of the private claim located within the eastern limits, contains about

151 acres. Depth of water is from 1 to 4 feet, with inshore parts

becoming dry or awash at low tide. The bottom is firm and com-
posed of sand, mud, and scraps. A few buried shells were observed in

the central section of the bar. The elevation on the outer border is

about 1 foot. Both the east and west ends of the bed, comprising

about 110 acres, bear scattering growths of oysters; the central por-

tion of 32 acres, very scattering; and the tongue or projection, an area

of 9 acres, dense growth.

The oysters are large, occur usually" in small clusters, and were found

fat and in good condition, but milky. Many mussels, some barnacles,

and considerable sea lettuce were taken, especially on the scattering

growth.

The following tables point out the character of oyster growth and
examination of this bed

:

Oyster Growth on Hoppe Flat.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

9
110
32

Bmhels.
171

22
11

Bushels.
790
117
67

Bushels.
961
139
78

Bushels.
8,649
15,290
2,4%

Scattering
Very scattering

Total 151 26,435

Details of Examination of Hoppe Flat. .

Sta-
Date of
exami-
nation.

1

Depth
of

water.

Area
cov-
ered.

Oysters caught per
' square yard. Shells

per

Estimated quantity
oysters per acre.

Character of

tion.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

1237...
1915.

Apr. 12
Feet.

2.0
Sq. yds.

4. 50 0 16.0 26.0 0
Bush.

171

Bush.
790

Bush.
%1 Dense.

1216... . . .do 3.5 3. 35 0 2.7 4.8 3 39 145 185 Scattering.
1232..

.

...do 4. 5 2.80 0 . 7 4.0 6 7 121 128 Do.
1233. .. . ..do 2.0 4.50 0 2! 9 3.1 2 31 94 125 Do.
1236..

.

...do 4. 5 2.80 0 1.1 3.6 3 12 109 121 Do.
1231... ...do 4.5 2.80 0 1.0 2.2 5 11 67 78 Very scattering.

33. HOPPE OR TEN-MILE BAR.

This small dense area of 9 acres is situated near the center of St.
|

Vincent Sound and lies equidistant from Paradise Flat and Bayou ||

Bar on the south and Hoppe Flat on the north. At mean low water j!
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it has a depth of about 3J feet. The rather firm bed consists of blue

mud and sand and is surrounded by a soft bottom. A station off the

north end of the bar revealed a penetration of 1 1 feet with the testing

pole.

The oysters are good shaped and in small clusters. At the time of

the investigation they were fresh, fat, and milky. An examination

of this bar showed about 24 bushels of oysters under 3 inches and

155 bushels of large ones per acre.

34.^ SUTERS LUMPS.

Situated between Bayou Bar and Hoppe Flat are three small lumps
totaling 7 acres. Two have dense and the other very scattering

growths of oysters. These patches were not examined in detail, but

their location is indicated on the chart.

35. BAYOU BAR.

Beginning with a skirting of very scattering growth of oysters along

the north shore of St. Vincent Island just east of the entrance to Big

Bayou, this bar ranges northward for upward of a half mile, then

bears to the east for about three-fourths mile in three tolerably well-

defined arms. Its greatest width is approximately 500 yards, and its

extent is about 177 acres. The depth of water at mean low tide is from

2 feet inshore to about 4 feet at the northern margin. The bed is only

fairly well raised above the immediate floor and wiU hardly average 6

inches for its entire perimeter. The bottom is hard and consists prin-

cipally of sand and mud with some scraps. The dense area lying to the

eastward comprises about 60 per cent
;
scattering growth, in two small

sections, 13 per cent; and very scattering, the connecting link between

the main body and the island shore, about 26 per cent of the bar.

The oysters are very large and occur singly or in small clusters.

Wlien inspected they were fat, fresh, milky, and growing rapidly.

Mussels, barnacles, and sea lettuce were found at nearly every station.

The acreage, character of growth, and details of examination are

shown in the following tables:

Oyster Growth on Bayou Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.

Under 3
inches.

Over 3
inches.

Total.

Dense
Acres.

106
24
47

Bushels.

^16
7

0

Bushels.
235
94

73

Bushels.
251
101

73

Bushels.
26,606
2,424
3,431

Scattering
Very scattering

Total 177 32,461
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Details of Examination op Bayou Bar.

Sta-
Date of Depth

of

water.

Area

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of

tion.
nation. ered.

Spat. Culls. Coimts. Seed.
Mar-
ket.

Total.

oyster growth.

1220...
1915.

Apr. 12
Feet.

4.

5

Sq. yds.

2.80 0 1. 5 9.5 4

Bush.
16

Bush.
289

Bush.
305 Dense.

1293. .

.

Apr. 14 4.0 3.05 0 2.9 7.2 3 31 219 250 Do.
1303. .

.

...do 4. 5 2.80 0 0 6.5 6 0 198 198 Do.
1229..

.

Apr. 12 4.0 3.05 0 .7 3.3 4 7 100 107 Scattering.
1304... Apr. 14 4.0 3.05 0 .7 2.9 1 7 88 95 Do.
1292... ...do 3.5 3.35 0 0 2.4 0 73 73 Very scattering.

That portion of the north shore of St. Vincent Island reaching from

Big Bayou to St. Vincent Point, a distance of about 5 miles, has a firm

bottom generally and usually clear and comparatively shallow water,

with here and there scattering bunches of good oysters. When prac-

ticable, these grounds and adjacent bars are fished by nipping or by
wading. It was stated that the work is often pursued by day in a

fiatboat or light-draft vessel, the product then taken to near-by

oyster boats and culled at night; and also that under favorable con-

ditions two men can gather from 12 to 15 barrels of oysters per day
by these methods.

36. PATCHES OFF BIG BAYOU.

A small circular patch of dense growth of oysters is situated about

three-fourths mile north of Big Bayou. This patch contains about 3

acres, the bottom is hard and fairly well raised above the neighboring

grounds, and the depth is about 3 feet at mean low water. The oysters

were good shaped, in small clusters, and were fat, fresh, and milky.

An examination showed 10 bushels of seed and 228 bushels of

marketable product per acre. •

A small area about midway between the above patch and Big

Bayou had a bottom composed of mud and dead shells; depth of

water, about 4 feet.

A lump of limited extent and bearing very scattering growth is

located about one-half mile west of the above area and 200 yards

offshore; depth of water, 3 feet. No examination was made on this

lump, but its position is indicated on the chart.

37. HALF MOON BAR.

This bed of 122 acres lies off the mainland or northern shore of St.

Vincent Soimd and 1 mile northwest of Bayou Bar. Its length in

an east and west direction is about II miles, and its greatest width is

about 400 yards; depth of water, 2 to 3J feet. The bottom varies

from hard to medium, the eastern portion is largely sand, and the

remainder is mud and sand. Some stations showed a slight deposit

of yellow mud on top.
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The oysters are, for the most part, large, deep, and occur in small

clusters or as singles. The dense growth, comprising about 61 per

cent of the total area, occupies the western portion of the bar. The

scattering growth and depleted bottoms, of about 17 and 21 per cent,

respectively, are foxmd at the eastern section. At the time of the

inspection the oysters were fat, fresh, and milky. Sea lettuce was

observed at some stations.

The acreage, character of growth, and details of examination are

shown in the following tables:

Oyster Growth on Half Moon Bar.

Character of oyster growth. Area.

Oysters per acre. Esti-
mated
content

of

oysters.
Under 3
inches.

Over 3
inches.

Total.

Dense
A cres.

75
21

26

Bushels.
26
7

0

Bushels.
262
109
12

Bushels.
288
116
12

Bushels.
21,600
2,436
312

Scattering
Depleted

Total . . 122 24,348

Details of Examination of Half Moon Bar.

Sta-
Date of

exami-
nation.

Depth
of

water.

Area
cov-
ered.

Oysters caught per
square yard. Shells

per
square
yard.

Estimated quantity
oysters per acre.

Character of
tion.

Spat. Culls. Counts. Seed.
Mar-
ket.

Total.

oyster growth.

1250. .

.

1915.

Apr. 12
Feet.

5.5
Sg. yds.

2. 38 0 2.1 6.3 4

Bush.
22

Bush.
192

Bush.
214 Dense.

1254..

.

...do 4.5 2. 80 0 2.9 10.9 1 31 332 363 Do.
1251... ...do 5.0 2. 55 0 0.8 3.9 0 9 118 127 Scattering.
1253. .

.

...do..... 4.5 2. 80 0 0.4 3.3 2 4 100 104 Do.
1252. .

.

...do 4.5 2. 80 0 0 .4 0 0 12 12 Depleted.

38. SHELL BANK BAR.

This long sinuous bar begins in the shallow water along the north

shore of the sound near Signal Tree and extends south and south-

east for„ about IJ miles. The greater part is very narrow, the

crest or top of which consists of small bars dry or awash at low tide.

The easternmost extremity broadens to a nearly circular outline with

a breadth of about one-fourth mile. The entire area is about 129

acres. It is separated from Picoline Bar by a channel known locally

as Big Gully, which has a depth of 26 to 29 feet. The hard, clean

bottom is composed principally of sand, shell gravel, and shells,

and depth of water ranges from a few inches to about 6 feet.

The oysters are large, of good shape, generally deep, and occur in

small clusters or as singles. When examined they were fat and
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milky. Very few mussels and barnacles were noted, although some
of the older shells contained a number of the boring clam Martesia.

An average of five stations made on this bar gave the follovdng

results: 34 bushels of oysters under 3 inches and 358 bushels over

3 inches per acre. The bar has dense growth throughout.

Details of Examination of Shell Bank Bar.

1

sta-
Date of

exami-
nation.

Depth
of

water.

Area

Oysters caught per
square yard. Shells

per

Estimated quantity
oysters j)er acre.

Character of

tion.
cov-
ered.

Spat. Culls. Counts.

square
yard.

Seed.
Mar-
ket.

Total.

oyster growth.

1255...
1915.

Apr. 12
Feet.

6.5
Sq. yds.

2.12 0 4.7 11.8 3
Bush.

50
Bu^h.

358
Bush.

408 Dense.
1256. .

.

...do 7.

5

2.04 0 2.4 5.4 19 26 164 190 Do.
1260... ...do 5.0 2. 55 0 4.3 18.4 11 46 559 605 Do.
1288... Apr. 13 1.

5

1.0 0 2.0 13.0 20 21 395 416 Do.
1306... Apr. 14 6.5 2.12 0 2.4 10.4 14 25 316 341 Do.

39. PICOLINE BAR.

Picoline Bar is situated in the southwestern section of St. Vincent

Sound, about 3 miles east of Indian Pass. No detailed examination

was made on this bar, but its position is shown on the chart. It

consists principally of shallow reefs extending northward from St.

Vincent Island to the Big Gully. Both on the east and west it is

delimited by private claims. The present limits are about one-half

mile in length by 300 yards in width, having an approximate area

of 48 acres. The margins along the northeast and northwest por-

tions have a depth of about 4 feet and a hard bottom of sand and

scrap shells, but no oysters. The top has dense growth. Formerly

this bar was a bed of dead oysters.

40. CEDAR SHELL BANK BAR.

This consists of two shallow bars reaching southward from the

mainland, about 2 miles east of Indian Pass. The western and upper

third of the eastern extensions bear dense growth, consistmg mostly

of clusters of the shallow-bar type and generally of scrawny appear-

ance. However, some singles are of fine shape.

A station made by wading on the lower end of the west reef revealed

a hard bottom, with 14 small oysters, 21 from 3 to 4 inches in

length, and 98 large ones, and 10 sheUs per square yard. Sea lettuce

and a few mussels were observed. When examined the oysters

were fat and milky.

The lower two-thirds of the east reef supports scattering growth.

A station near the center of this section, in a depth of 3 feet and on
a medium-hard bottom, gave the following results: 0.3 culls, 3.6
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counts, and 1 shell per square yard. On this part of the bar the

oysters were mostly good-shaped singles; they were fat and milky.

The bar contains about 48 acres.

REVIEW OF THE NATURAL OYSTER BEDS.

The entire water area surveyed, from signals Marsh and Spartan

to Indian Pass, contains about 130 square miles. In this district

there were found and definitely located about 40 productive oyster

bars, having an extent of about 7,135 acres, or 11.1 square miles,

or nearly one-twelfth of the area surveyed.

In* St. George Sound the ratio of beds to the part surveyed is,

approximately, 1 to 6; in Apalachicola Bay the ratio is about 1 to

19, and in St. Vincent Sound it is about 1 to 10. Of the three bodies

of water it is. therefore evident that St. George Sound is the most
advantageously situated as far as acreage of oyster beds is con-

cerned and Apalachicola Bay the least so.

In St. George Sound the beds are rather indiscriminately located,

but the larger ones are found along the western margin. The best

beds are Porter, East Hole, and parts of Platform Bars.

In Apalachicola Bay the major portion of the beds are crowded

in the western limits, where excellent stock is found, and in St.

Vincent Sound the beds are for the most part situated along the

southeastern shore and central portions.

About two-thirds of the total area of oyster bottom is classed as

dense growth, the remaining part is about equally divided among
scattering, very scattering growths, and depleted bottoms. Dense
growth occupies somewhat more than 80 per cent of the oyster

area in St. George Sound and about 50 per cent each in Apalachicola

Bay and St. Vincent Sound. Scattering growth covers approxi-

mately 5 per cent, 11 per cent, and 21 per cent in' the three bodies

of water, respectively, while the per cent of surface for very scattering

is about 6, 23, and 13, and for depleted bottoms it is about 5, 14,

and 17, respectively.

The chart which accompanies this report shows the location and

character of the beds, and the following table classifies the growth for

each of the larger beds and for groups of the smaller patches.
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Summarized Statement op Areas of Market Oysters on Public Beds.

Name of bed.

Ch

Dense.

aracter of <

Scatter-
ing.

jyster grov

Very scat-

tering.

sdh.

1

Depleted.

Total.

ST. GEORGE SOUND.
Acres. Acres. Acres. Acres. Acres.

24 126
57 4 8 69

3. Drum Bar 81 30 111
4. Sand Flat 20 20 40
5. Pelican Bar 69 17 6 5 97
6. North Lump 5 5 10
7. Green Point Bar and adjacent patch 21 9 17 10 • 57
8. Platform Bar 332 5 2 339
9. Porter Bar 114 9 25 112 260

10. Peanut Patch 123 123
11. Cat Point Bar 686 102 6 794
12. Bulkhead and East Hole Bars 1,322 12 30 15 1,379
13. Patches east of Bulkhead and East Hole Bars 5 5

APALACHICOLA BAY.

14. Pelican Bar 91 no 97 298
15. Patches between East Hole and PeUcan Bars 38 5 43
16. East Lumps 168 4 24 28 224
17. Norman Bar 45 45
18. Thigpen Bar 4 4

19. West Lump and adjacent patch 75 11 5 91
20. Patch off New Inlet 5 5
21. Hagen Flat 54 8 62
22. Green Point Flat 170 170
23. Lumps between Hagen and Green Point Flats... 22 3 25
24. St. Vincent Bar 585 218 391 220 1,414
25. Middle Bar 48 48
26. Silva Bar 23 8 69 100
27. Fish Hawk Bar 29 27 13 21 90
28. Patch near Fish Hawk Bar 9 9

ST. VINCENT SOUND.

29. Patch off Sheephead Bayou 6 6
30. Paradise Point Bar 11 63 74
31. Paradise Flat and adjacent lump 93 63 53 90 299
32. Honne Flat 9 110 32 151
33. Hoppe or Ten-Mile Bar 9 9
34. Suters Lumps 5 2 7
35. Bayou Bar 106 24 47 177
36. Patches off Big Bayou 3 3
37. Half Moon Bar 75 21 26 122
38. Shell Bank Bar -. 129 129
39. Picoline Bar 48 48
40. Cedar Shell Bank Bar 39 9 48

Total 4,747 686 972 730 7, 135

The following table shows the character of oyster growth and yield

in standard United States bushels for the various bars. The classifi-

cation, as is explained on page 11, is based on the relative abundance

of oysters over 3 inches long, which is assumed to be the minimum
size that could be used for market purposes. The smaller oysters,

while recorded and elsewhere discussed, do not enter in any way into

the classification. Neither does the term ‘Mense” mean a continu-

ous cover of massed oysters. It is used to express the condition

where oysters in excess of 150 bushels per acre are found on the bot-

tom, lying on the mud or sand, either as a continuous growth or in

separated clusters.

It may be stated that, as a rule, only those oysters having a length

of 4 inches or over were taken to market by the tongers
;
those mider
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that length were considered as cuUs. The unit of measure used by
those engaged in the industry is the Florida tub, or so-called ‘^bushel,’’

which contains about 2.2 bushels. If based on these data—the Flor-

ida bushel and 4-inch oyster—the yield per acre and per bar would be
materially less than that determined according to the classification

and measurements mentioned above.

The table shows an average of 368 bushels of marketable oysters

per acre for the entire area of oyster beds in the district and an aver-

age of about 525 bushels per acre for the dense growth. Exclusive,

however, of Bulkhead and East Hole Bars, the average for the entire

oyster area drops to 274 bushels.

Summarized Content op Market Oysters on Public Beds.

Character of oyster growth.

Name of bed.

ST. GEORGE SOUND.

Dense.
Scatter-
ing.

Very scat-

tering.
Depleted.

Total.

Bushels. Bushels. Bushels. Bushels. Bushels.
1. Goose Island Bar
2. Silvia Bar
3. Drum Bar
4. Sand Flat
5. Pelican Bar
6. North Lump
7. Green Point Bar and adjacent patch
8. Platform Bar
9. Porter Bar

10. Peanut Patch
11. Cat Point Bar
12. Bulkhead and East Hole Bars
13. Patches east of Bulkhead and East Hole Bars

8,592
19,209
27, 216
4,620

31, 257

4,074
222, 772
28, 272
67,281

324, 478
1,043,058

1,440

416
7,308

536
360

2, 300
2,210

725

1,188

1,026

276

1,139
90

1,175

105

"266'

2,’866
'

11,628
1,344 1,590

126
195

15,900
20, 161

27, 576
6, 920

33, 848
725

6,601
222, 862

33, 273

67, 281
336, 232

1,046,187
1,440

APALACHICOLA BAY.

14. Pelican Bar
15. Patches between East Hole and Pelican Bars
16. East Lumps
17. Norman Bar
18. Thigpen Bar
19. West Lump and adjacent patch
20. Patch off New Inlet
21. Hagen Flat
22. Green Point Flat
23. Lumps between Hagen and Green Point Flats...
24. St. Vincent Bar
25. Middle Bar
26. Silva Bar
27. Fish Haw'k Bar
28. Patch near Fish Hawk Bar

53,053
17,024
76, 104

23, 220
1,020

31,875
980

34,236
70,380
10,296

221, 130

19, 008
7,314
7, 192

3,357

500
5, 720 291

308 1,296

1,386 310

752

78

19, 55024, 634 3, 740

1,104
2,484

3, 933
468 252

59,064
17, 524

77, 708
23, 220
1,020

33,571
980

34,988
70, 380
10, 374

269, 054

19, 008
12, 351

10, 396
3,357

ST. VINCENT SOUND.

29. Patch off Sheephead Bayou
30. Paradise Point Bar
31. Paradise Flat and adjacent lump
32. Hoppe Flat
33. Hoppe or Ten-Mile Bar
34. Suters lumps®
35. Bayou Bar
36. Patches off Big Bayou
37. Half Moon Bar
38. Shell Bank Bar
39. Picoline Bar ®

40. Cedar Shell Bank Bar ®

1,738
31,341
7,110
1,395

6,363
12,870

330

1,961
2,144

567
330

2,305
39, 665
22, 124

1,395

24,910
684

19,650
46, 182

2,256 3,431

312

30,597
684

22, 251

46, 182

Total. 2, 491, 468 75, 783 51,335 8,948 2,627,534

« Detailed examination was not made over the entire bar.
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With reference to quantity, the small oysters, or those under 3

inches long, are about one-fifth that of the market stock, but numer-

ically they are about twice as numerous as the market stock.

Summarized Content of Young Oysters on Public Beds.

Character of oyster growth.

Name of bed.

Dense.
Scatter-
ing.

Very
scatter-
ing.

De-
pleted.

Total.

ST. GEOEGE SOUND.

1. Goose Island Bar
Bushels.

2, 760
7,752
8, 748
1,540
6,693

Bushels. Bushels.
3,024

32

Bushels. Bushels.
5, 784

8, 444

9, 708

2. Silvia Bar 660
3. Drum Bar 960
4. Sand Flat 1,540 3,080

8, 770
440

1,802
405

180 95
6. North Lump 35
7. Green Point Bar and adjacent patch 2, 226

36, 852
10, 716

17, 220

53, 508
158,640

545

216 357 210 3,009
36,852
14,517
17, 220
57, 966

160, 701
545

8. Platform Bar t

9. Porter Bar 477 300 3,024
10. Peanut Patch
11. Cat Point Bar 4,080

696
378

12. Bulkhead and East Hole Bars 1,170 195
13. Patches east of Bulkhead and East Hole Bars

APALACHICOLA BAY.

14. Pelican Bar 10,556
2,850

17, 136
2,745
324

6,380 970 17. 906
15. Patches between East Hole and Pelican Bars
16. East Lumps

300 3', 150
18,264
2, 745
324

72 1,056
17. Norman Bar
ik Thigpen Bar
19. West Lump and adjacent patch 5,325

175
319 5, 644

17520. Patch ofl New Inlet
21. Hagen Flat 5,346

17, 850
1,232

200 5,546
17, 850
1,250

22. Green Point Flat
23. Lumps between Hagen and Green Point Flats..
24. St. Vincent Bar

18

39, 780
2,352
897

5, 886 6, 256 6, 380 58, 302
2,352
2, 274

17, 304
1,512

25. Midhe Bar i

26. Silva Bar 480 897
27. Fish Hawk Bar 7, 888

1,512
4, 752 1, 703 2,961

28. Patch near Fish Hawk Bar

ST. VINCENT SOUND.

29. Patch off Sheephead Bayou 36 36
30. Paradise Point Bar 2,101

2,604
126 2,227

3, 828
4,311
216

31. Paradise Flat and adjacent lump 567 477 180
32. Hoppe Flat 1, 539 2,420 352
33. Hoppe or Ten-Mile Bar 216
34. SutersLumpsa
35. Bayou Bar 1,696 ,168 1,864

3036. Patches off Big Bayou 30
37. Half Moon Bar 1,950

4, 386
147 2,097

4,38638. Shell Bank Bar
39. PicolineBaro
40. Cedar Shell Bank Bar.o

Total 437,690 25, 187 22,238 15,514 500,629

a Detailed examination was not made over the entire bar.

For some phase of the growth, from dense areas to depleted bottoms,

small oysters were in numerical preponderance on only about 45

per cent of the beds. Of these the greater number were in St. George

Sound. At the time of the survey spat for the season had not set,

which, of course, would reduce the proportion of the young. On
those beds, however, where large oysters predominated the small

size were in sufficient numbers to perpetuate the beds under present

conditions, unless depleted by physical accidents, such as storms,



OYSTER bottoms IN VICINITY OF APALACHICOLA, FLA. 59

freezes, or deposits of silt and sand, all of which have occurred on
some bars during the history of the local fishery.

Among the beds which appear to be the least provided with young
stock are Platform Bar and Peanut Patch in* St. George Sound;

Norman, West Lump, Hagen Flat, Green Point Flat, Middle, and
Silva Bars in Apalachicola Bay, and the greater number of bars in

St. Vincent Sound.

From the table it appears that the following beds are extending

their productive areas by improvement of the very scattering growths

and depleted bottoms: Drum, Pelican, Green Point, Porter, Cat

Point, Bulkhead, and East Hole Bars in St. George Sound, and
Pelican, St. Vincent, and Fish Hawk Bars in Apalachicola Bay.

Number op Oysters under Three Inches Long for Each One Over that Length
ON THE Several Beds.

Character of oyster growth.

Name of bed.

Dense.
Scatter-
ing.

Very
scatter-
ing.

De-
pleted.

ST. GEORGE SOUND. .

1. Goose Island Bar 0.9 1.1

2. Silvia Bar 1.1 2.9 .7

3. Drum Bar .9 7.5
4. Sand Flat .9 1.8

5. Pelican Bar .6 2.3 1.8 8.3
fi. Nort.b T/iimp 1.6 (a)

2.87. Green Point Bar and adjacent patch 1.5 .5 1.8

8. Platform Bar .5
1.59. Porter Bar 1.3 1.7 4.0

10 Peanut Patch .8
11 Cat Point Bar .. ... . . .5 1.2 8.9
12. Bulkliead and East Hole Bars .4 1.6 3.1 3.0
1.3. Patches east of Bulkhead and Fast Hole Bars 1. 4

APALACHICOLA BAY.

14. Pelican Bar .6 4.3 10.2
l.’i. Patches between East Hole and Pelican Bars.. .5 2.0
16. East Tajmps .6 .7 2.2

17. Norman Bar.. .4

18. Thigpen Bar .9

19. West Lump and adjacent patch .5 .6

20. Patch off New Inlet .4

21. Hagen Flat .3 .7

22. Green Point Flat .6
2.3. T.nmps between Ha,gen and Green Point Flats .3 .5

24. St. Vincent Bar .3 .5 .6 3.8

25. Middle Bar .3

26. Silva Bar .3 .9 .4

27. Fish Hawk Bar 3.0 5.2 9.8 31.6
28. Pa.tch nea.r Fish Hawk Bar .9

ST. VINCENT SOUND.

29. Patch off Sheephead Bayou .3

30. Pa.radise Point Bar 3.4 .5

31. Paradise Flat and adjacent lump .2 .2 .7 (a)

32. Hoppe Flat .6 .5 . 5

33. Hoppe or Ten-Mile Bar. - . . .4

34. Suters Lumps c..........
3.5. Ba.yon Ba.r . .2 .2 (f-)

3fi Patches off Big Bayon .1

37. Ha,If Moon Bar .3 .2 (6)

38 Shell Bank Bar .3

39. Picoline |Bar ^

40 Cedar Shell Bank Bar .1 .1

a No large. No small. b Detailed examination was not made over the entire bar.
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BARREN BOTTOMS.

The area of barren bottoms—that is, those whicb are not natnrally

productive of oystei^ even in small quantities—vastly exceeds that of

the natural beds, including in the latter those so-called depleted areas

which bear practically nothing. These bottoms are barren, mainly

because of one character in which they differ from the productive

areas—namely, that they are devoid of shells or other objects lying

on the surface. They consist of sand and mud of varying^ degrees of

stabdity and consistency. Oysters, immediately after they develop

from the egg, for a brief period swim or float freely m the water,

settling to a flxed condition only after they reach a stage of consider-

able development.®

It is not necessary to give more detail to this subject other than to

say that at the time at which they are undeigoing fixation the oysters

are very minute, and a shght film of mud or shme is sufficient to stifle

them. During the spawning season these httle organisms are present

in the water in imtold myriads and are precipitated to the bottom in

a continuous gentle drizzle of tiny specks. If they fall on an oyster

bed they find firm supports on the shells and oysters, attach them-

selves and grow, but if they fall on the mud or bare sand they die.

The natural beds have been slowly developed on bottom similar to

that which surrounds them solely because through some agency there

origmally lodged on the mud or sand some hard objects to which

the young oysters could safely cling. Oysters developing there and

their shells scattered about by the waves furnished additional places

for fixation of new generations of young, with the result that the

original growth extended in area and its bed became a compact

mass of shells and fragments, beneath which can still be found by
excavation or probiug the original bottom differing in no essential

particular from the adjacent barren areas.

AU that is required by the barren bottom in order that it may
become productive is that its surface should be supphed with hard

objects or cultch, either through natural agencies or by the hand of

man. - The capacity of the bottom to sustain material deposited on

it and to maintam it in proper condition to serve as cultch depends

largely on its stabihty and consistency. Moviog sands gradually

cover objects deposited on their surface and soft mud permits them
to sink. It is therefore of prime importance for the oyster culturist

to have information concerning the character of the bottom, and it

was one of the purposes of the survey to supply it.

The methods and the instrument employed have been described in

the introductory part of this report, and the results attained are shown
graphically on the chart.

o For a more extended account see “ Oysters and methods of oyster culture,” by H. F. \Ioore, Bureau of

Fisheries document no. 349, which may be obtained by applicatirai to the Bureau at Washington, D. C.
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The symbols on the chart designating the character of the bottom

do not show all of the places at which examinations were made, but

only those which have been selected as representative of the general

conditions obtaining in the vicinity. It may be assumed that between

any two adjacent symbols of different significance the change in the

character of the bottom is more or less gradual.

The large number of soimdings and bottom testings made during

the course of the survey furnish valuable data for the determination

of the character of the floor of the entire district. About 119 square

miles, or 91 per cent of the region, exclusive of the depleted grounds

of or adjacent to the recognized oyster reefs, consist of unoystered

areas.

Of the productive portion of St. George Sound the eastern half has

for the most part a firm hard bottom suitable for the development of

oyster beds. The depth of water in this section is about 9 feet at

mean low level. In certain portions, however, as between Porter

and Green Point Bars and for some distance to the eastward of the

latter bar, the bottom varies in quality from very soft to stiff mud
and is unfavorable for the planting of shells or other cultch. The
western half of the sound, barring the shore line, has generally very

soft bottoms. Between Porter and Cat Point Bars and south of

Peanut Patch there are stretches having ooze. Plard or stiff mud
bottoms are found east of Drum Bar, between Silvia and Porter Bars,

and northeast of signal Bulkhead.

With the exception of the margins, the greater portion of Apa-
lachicola Bay has many soft or ooze bottoms. At a station west of

St. Vincent Bar the testing pole recorded a depth of 8 feet of mud.
Good firm bottoms are found on a small area west of Cat Point Bar,

an extended section (of which a part was a bed of dead shells when
examined by the Bureau 20 years ago) west and northwest of Pelican

Bar, a stretch off signal Scaffold, a portion south of Green Point, a

stiff mud area east of St. Vincent Bar, and a series of small patches

northeast of West Pass. Depth of water ranges from 5 to 10 feet.

The eastern haK of St. Vincent Sound has rather soft bottoms, but

the western division is hard, firm, and more or less covered with scrap

shells.

The location of barren bottoms which appear to be suitable for the

development and culture of oysters may be approximately deter-

mined by consulting the chart.

ENERAL PHYSICAL AND BIOLOGICAL CONDITIONS.

TIDES AND CURRENTS.

In order to reduce the great number of soundings made during the

survey to approximate mean low-water level, four widely separated

tide-gauge stations, consisting of plain staffs graduated in feet and
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tenths, were established and maintained for all or part of the time.

One station was located at Cat Point (East Point, Fla.) from January
16 to April 9; the second station was at Apalachicola, Fla., from
January 21 to April 15; the third on St. Vincent Island near West
Pass from March 23 to April 16; the fourth at the camps along the

north shore of St. Vincent Soimd from April 2 to 20. The readings

were made hourly from 8 a. m. to 5 p. m., excepting at the Apalachi-

cola station, which was read every hour, day and night, from its

estabhshment until the last of February, then the same as for the

other stations for the remainder of the period.

At the Cat Point station the highest tide recorded was on February

23, when the water stood at 5.8 feet on the gauge, and the lowest was
on January 29, when it fell to 1 foot, a maximum range of 4.8 feet.

At Apalachicola on the same dates there was a range of 4.1 feet, but

on February 1, from 3 to 4 a. m., the water reached a height of 6.8

feet, and on February 8, from 5 to 6 a. m., it stood at 2.4 feet, maldng
a range of 4.4 feet. The West Pass station showed a maximum
range of 1.8 feet and the camp stations about 2 feet. The mean
range of tide was 1.5 feet for all stations, except West Pass, which

was 1 foot.

The daily ebb and flow of the tide, though often augmented by high

winds, is sufficiently strong to afford satisfactory currents for trans-

porting food and oxygen to the oysters.

SALINITY AND TEMPERATURE OP THE WATER.

The connections or entrances at the eastern end of St. George

Sound, West and Indian Passes, afford ample means for the com-
mingling of the waters from the Gulf of Mexico with the fresh water

brought down by the Carrabelle, Apalachicola, St. Marks, and other

affluents. Throughout the entire district surveyed there was a

marked range in the degree of salinity, which varied from almost

fresh water suitable for drinking purposes to that nearly equal to

open-sea water. At times, especially during ebb tide, together with

freshets and favorable winds, the salinity was greatly reduced in

certain sections. Early in the survey it was noted that compara-

tively fresh muddy water from East Bay overlapped the heavier

clear salt water and extended for some distance east or west of that

bay, depending largely on the direction of the wind before becoming

thoroughly mixed. In this way the oyster beds are supplied with

food, as it appears to-be carried for many miles. If the direction of

the currents be eastward. Cat Point and Porter Bars may have food-

bearing waters spreading over them for some time before Bulkhead

and East Hole Bars.

The character and quality of the oyster, as well as the presence or

absence of certain enemies, are governed largely by the amount of
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salt in solution. This mollusk thrives best in brackish water, having

a mean between fresh (specific gravity 1.000) and open-sea water

(specific gravity about 1.025). Either extreme, if continued, is

decidedly injurious, if not fatal. Waters of rather high salinity are

more favorable for drills or conchs, while mussels thrive in waters

of low salt content.

For the purpose of determining the general character of the waters,

two separate but simultaneous series of observations of salinity and
temperature were carefully made. From the Fish Tlawh the work
was performed by the quartermasters at 6 a. m., noon, and 6 p. m.,

daily throughout the survey.

The vessel was first anchored off Cat Point, remaining there until

the latter part of February; then off Jetty Beacon for about one

month; next, in southwestern part of Apalachicola Bay for about a

week; and, finally, near the second anchorage until the completion

of the survey. The biological party conducted the other series,

which covered all parts of the region surveyed, including stations on

the oyster bars and on unproductive grounds.

The water bottle, or apparatus used for collecting the samples, is

so constructed that it secures a uniform amount of water in every

case from the layer a few inches above the bottom of the sound,

regardless of the depth. This instrument is illustrated and described

in Volumetric studies of the food and feeding of oysters, by H. F.

Moore (Bulletin Bureau of Fisheries, vol. xxviii, p. 1297-1308).

The following table furnishes a summary of the two series of

observations. The boldface type shows the data and location of the

Fish IlawJc; the other type, that of the biological party.

Salinity and Temperature Observations in St. George Sound, Apalachicola
Bay, and St. Vincent Sound.

Water temperature. Specific gravity.

Locality. Date.
Maxi-
mmn.

Mini-
mum.

Aver-
age.

Maxi-
mum.

Mini-
mum.

Aver-
age.

Fish Hawk, off Cat Point. .

.

Fish Hawk, off Cat Point.

.

.

1915.

Jan. 12—15 .........
°F.
59

°F.
48.2

°F.
53.2 1.0088 1.0026 1.0054

Jan. 16-23 60.8 51.8 56.7 1.0093 1.0006 1.0053
Eastern end of St. George do 57.2 51.8 54.8 1. 0190 1. 0036 1. 0113
Sound.

Fish Hawk, off Cat Point. .

.

Jan. 24-31 59 53.6 58 1.0097 1.0041 1.0062
Vicinity of Porter and Plat- do 55.4 51.8 54.4 1.0088 1. 0019 1. 0056
form Bars.

Fish Hawk, off Cat Point.

.

. Feb. 1-5 60.8 53.6 59.4 1.0089 1.0014 1.0045
East of Cat Point and Bulk- do 60.8 53.6 56.3 1. 0053 1.0004 1.0020
head Bars.

Fish Hawk, off Cat Point.

.

. Feb. 6-10 60.8 53.6 56.9 1.0032 1.0010 1.0019
Vicinity of East Hole, Cat do 54.5 50 52.9 1. 0062 1.0001 1.0025
Point, and East Bay.

Fish Hawk, off Cat Point. .

.

Feb. 11-17 60.8 54.5 56.9 1.0095 1.0025 1.0053
Vicinity of Drum, Platform,
and Cat Point Bars.

do 59.9 53.6 bl.7 1. 0139 1. 0022 1. 0070

Pish Hawk, off Cat Point . .

.

Feb. 18-22 60.8 55.4 58 1.0220 1.0053 1.0158
V^icinity of Pelican Bar, and do 58.1 57.2 57.4 1. 0218 1. 0097 1. 0172
east part of Apalachicola
Bay.
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Sauxity axd Temperature Observatioxs ix St. George Souxd, Apalachicola
Bay, axd St. Yixcext Souxd

—

Continued.

Water temperature. Specific gravity.

Locality. Date.
Maxi-
mum.

Mini-
mum.

Aver-
age.

Maxi-
mum.

Mini-
mum.

Aver-
age.

Fish Hawk, off Jetty Beacon .

1915.

Feb. 23-2S
“F.
60.8

°F.
57.2

“F.
59.4 1.0220 1.0114 1.0176

Eastern part of Apiachicola do 59 56.3 57.5 1.0160 1.0117 1.0133
Bay.

Fish Hawk, off Jetty Beacon. Mar. 1-6 60.8 5.S.6 57 1.0158 1.0069 1.0119
Vicinity of Norman Bar, East do 60.8 53.6 56.8 1.0152 1.0068 1.0097
Bay.

Fish Hawk, off Jetty Beacon.
VicinitT of Apalachicola

Mar. 7-15 57.2 51.8 54.7 1.0189 1.0077 1.0135
do 57.2 55.

4

56.

6

1. 0177 1.0038 1.0082
Fish Hawk, off Jetty Beacon. Mar. 16-22 60.8 53.6 57.2 1.0210 1.0119 1.0174
Central part of Apalachicola do 57.2 55.

4

56.6 1.0228 1.0177 1.0209
Bay.

Fish Hawk, at Lower An- Mar. 23-2S 59 55.4 57 1.0242 1.0077 1.0183
chorage.

Westem part of Apalachicola do 62.6 55.

4

60.3 1.0246 1.0149 1.0208
Bay.

Fish Hawk, off Jetty Beacon. Mar. 29-Apr. 5 62.2 5.3.6 58.3 1.0198 1.0050 1.0120Westem part of Apalachicola do 59 57.2 58.1 1. 0156 1. 0118 1.0137
Bay.

Fish Hawk, off Jetty Beacon . Apr. 6-11 68 53.6 59.4 1.0190 1.0109 1.0151
Eastern part of St. Vincent do 64.4 60.8 62.7 1.0204 1. 0067 1. 0115
Sound.

Fish Hawk, off Jetty Beacon . Apr. 12-15 71.6 57.2 64.9 1.0188 1.0061 1.0121
Central and western part of do 76.1 68 71 1.0219 1.0074 1.0102

St. Vincent Sound.

The table shows that the average water temperature in Apalachi-

cola Bay, as determined by the observations taken on the Fish

Hawk, ranged from 53.2° F. in the middle of January to 64.9° F. in

the middle of April, a gradual increase of 11.7° during the interval.

Also, the lowest temperature observed was 48.2° F., off Cat Point

in January, and the highest 76.1° F., in rather shallow water at the

western borders of St. Vincent Sound during the middle of April,

showmg a change of 27.9°.

Dm’hig the early part of February a very low salinity observation

(1.0001) was made near the eastern limits of Apalachicola Bay, and

during the latter, part of March, in the western part of the same body

of water, an observation revealed a high salt content (1.0246). As

has been mentioned, these extremes continue for very short periods

only. The general average salinity is satisfactory and within the

limits of safety.

OYSTER ENEMIES.

From statements of dealem and tongers, as well as from obser-

vation, it appears that the oyster in this locality has no aggressive

enemies. Physical conditions, however, are often decidedly mjuri-

ous to certain bars or locaUties. Storms may cause a shifting of sand

or mud over the beds and stifle the moUusk, freshets may deposit a

layer of mud, droughts may reduce greatly the food supply, and

freezing weather accompanied by a low tide may prove very harmful.
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The following infonnation is furnished respecting certain enemies

which are common in other parts of the Gulf coast:

Drills or conchas.—So few driUs were found on the oyster beds that

no damage whatever was noted, and they may be regarded as a

negligible quantity in these waters. The few that were taken were

found, for the most part, in the western extremity of Apalachicola

Bay, in the vicinity of West Pass, where the salinity naturally attains

a high degree for a part of the time at least. Under the description

of the various beds, mention is made of the places and number of

drills taken. It is commonly supposed by oysteiTnen that the drill

secretes an acid by which it perforates the oyster shells by solution,

but in reality the holes are made mechanically by means of a rasplike

tongue, which is protruded from the mouth.

Mussels {Mytilus Jiamalus).—This-species, which was found on the

oyster bars, is distinct from the large edible sea mussel of the Atlantic

coast and, also, the fresh-water mussel used for the manufacture of

buttons and novelties. So far as is known, it has no present economic

use, but doubtless it would make a good fertilizer. Although

this mollusk is classed as an oyster enemy, it is not one in the sense

of preying on this more valuable shellfish. It is injurious in that it

eats the same kind of food as the oyster, and, therefore, lessens the

food supply; and its more prolific growth enables it to cover the oys-

ter, which interferes with its development, and eventually, may stifle

or starve it.

Mussels were found in varying quantities on practically all of the

oyster beds. They were found in rather larger numbers on the reefs

in the vicinity of East Bay, where the salinity of the water is reduced

by reason of the proximity of the large affluents, and, also, on the

beds in the southeastern section of St. Vincent Sound. They were

only fairly abundant on the eastern beds, and least so at the western

ends of both Apalachicola Bay and St. Vincent Sound.

Drumfish (Pogonias cromis).—The black drum was not observed

during the survey, nor was it learned that it had ever caused de-

struction of the oysters of this region. It is enumerated here in

the list of enemies, because it may appear suddenly on any part of

the coast and is reported to have destroyed oysters on the beds of

Alabama. It destroys oysters by crushmg them between the stout

grinding teeth or bones with which its mouth is furnished.

Minor enemies and pests.—^Among the minor but objectionable

enemies observed during the survey may be mentioned the following:

Barnacles, although generally small, were plentiful on some beds.

They roughen the shells and crowd the oyster, but do comparatively
little harm. The little clam Martesia was found more particularly

in the larger and older shells, which were weakened by the boring, but
66159°—17 5
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the inner cavity was seldom penetrated. At a few stations a coral
powth was observed on the oysters. Marme alg» were noted grow-
ing luxuriantly on the clusters at a munber of stations, usually near
the inner limits of the beds.

SPAWNING.

The conditions of spawning probably do not differ from those
generaUy obtainmg on the Gulf coast, and it is therefore not nec-
essary to discuss the subject at any length. It will suffice to repeat
what has been said in a previous report.®
The spawning of oysters consists, m brief, of the discharge of eggs

from the female and spermatozoa from the male which meet and fuse
in the surrounding water. The fertilized eggs develop into minute
embryos, each furnished with a little brush of cilia or hairlike proc-
esses which vibrate in rhythm and propel it feebly through the water.
After a time, varying with the temperature of the water, the embryos
develop a tiny sheU, which by its weight eventually precipitates
them to the bottom, where, if they fall upon a suitable, clean, firm,
support, they attach and grow into spat, but if not they speedily die!
As their own powers of locomotion are inconsiderable, the wide dis-
tribution of the young oysters m their swimming stage is dependent
upon the currents.

Oysters in the spawning condition are of a peculiar creamy color,
with branching lines traced over the surfaces of the body. When
they are cut the ripe genital products at once exude from the wound,
but if the shell be opened carefully and a gentle pressure exerted
upon the body they wiU be discharged from a definite openmg lying
below the muscle (usually called by the oystermen the ‘^eve’’ or
'

‘heart ’0 which extends between the two valves. This is the pore
from which they flow in the normal process. Ripe oysters in the
language of the oystermen are aptly described as “milky.”
Spawning takes place, in the main, during spring and summer, in

any given region, extending over a period of some months, depending
upon the latitude and the climate. On the Gulf coast I have found
during almost every month oysters which were apparently ripe, and
from which there were obtained eggs which readily separated m the
water and had every appearance of maturity. Whether such eggs
would be extruded durmg the winter under natural conditions is

doubtful, and if they were it is practically certam that they would
not develop, as the experience of all mvestigators has shovm that
development is inhibited if the temperature of the water drops ma-
terially below 70°.

The oysters were first observed in “milk” in Apalachicola Bay on
March 15, but owing to a decided faU in temperature the development

a Moore, H.F.: Oyster bottoms in Matagorda Bay. Bureau of Fisheries document no. 610, 1905.
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of this condition was greatly retarded or ceased entirely for a period

of about three weeks. By the middle of April, however, just as the

survey was nearing completion, the oysters were becoming milky

throughout the district. Tlie stock vfas generally strong and vigorous

and had every indication of a satisfactory productivity.

On the various reefs there were noted from time to time a number
of spat, but they appeared to be those that failed for some reason to

mature or develop properly the preceding year. These are usually

called ‘‘runt oysters.’’

A freshet during the early spawning season may, in consequence

of a deposit of mud and silt, have a serious effect on the spat as well

as on the maternal oyster.

OYSTER CULTURE.

Although the State provides suitable regulations for leasing barren

grounds for the purpose of oyster culture, the industry is carried on

to a very limited extent by private enterprise. At the time of the

survey there were but three claims, aU situated in St. Vincent Sound,

and having an area of 113.5 acres.

During the spring of 1914 the State planted several thousand

barrels of oyster shells on the principal public bars from Green Point

and Porter Bars in St. George Sound to Paradise Flat in St. Vincent

Sound.

From the good average quality of the stock and the thiclmess and

solidity of the shells, it appears that the waters furnish food and

hme in quantities sufficient for the growth and development of the

oysters, and also that a larger acreage could be maintained profitably

without impairing or vitiating the public beds.

There have been pointed out under the discussion of barren bot-

toms different areas having good firm bottoms, apparently suitable

for the establishment of safe and remunerative oyster beds. The
western limit of St. Vincent Sound has a hard bottom generally

and but few oysters. This latter condition may be due in part to

the reduced width of the sound, its exposure to storms, and occasional

strong currents, but probably to the high salinity of the water

for periods longer than the oysters can endure with the best results.

Before the planting of beds at places tentatively selected, it may be

advisable to study the course of the currents, the action of storms

on the bottoms, and the deposit of silt.

Bulkhead Bar, although it does not bear a very good grade of ma-
terial, could be made to produce a much better quahty of oysters,

provided the beds were judiciously cultivated. As it now stands, if; is

too densely populated to yield stock that will command prices com-
mensurate with the time and labor necessary to place it on the

market.
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RESUME, CONCLUSIONS, AND RECOMMENDATIONS.

Following is a summary of the results of the survey, with the

conclusions and recommendations based on them :
*

1. The survey covered the western portion of St. George Sound
and all of Apalachicola Bay and St. Vincent Sound; approximate
area, 130 square miles.

2. The area of the oyster beds is 7,135 acres, or 11.1 square miles,

of which about two-thirds support dense growth.

3. It is estimated that during the season 1914-15 the contents of

the beds were 2,627,534 bushels over 3 inches long and 500,629
bushels of smaller ones, based on the standard bushel, which is less

than one-haK the volume of the Florida oyster tub, or so-caUed
‘‘bushel.”

4. Bulkhead and East Hole Bars taken together contain less than
one-fifth of the total oyster area but nearly one-half of the oyster

content. On Bulkhead Bar many of the denser stations revealed a

crowded condition of closely clustered raccoon oysters.

5. The yield for the entire district for 1914-15 was about 40 per
cent less than for the preceding season, due to the demand, for the

supply was sufiB.cient to meet a much larger requirement.

6. The oysters of these waters have no aggressive enemies, and no
diseases were observed. Physical phenomena, however, have greatly

damaged many of the bars.

7. St. Vincent Bar, which was showing sign of depletion, was
closed during the latter half of the 1914-15 season by order of the

State shellfish commissioner. Porter Bar, which has suffered de-

pletion by storms, should be carefully guarded by the State authori-

ties that it is not overfished; this also apphes to the important bars

in St. Vincent Sound.

8. About 91 per cent of the total area of the district is composed of

barren bottoms, the greater part of which is unsuited for oyster beds.

Several favorable regions for oyster culture have already been pointed

out. It appears that the natm’al development of patches and new
beds, such as the Fish Hawk Bar, as well as the recover}^ of old beds

after having been depleted by storms, freshets, or freezes, show
good conditions and possibilities for oyster culture.

9. The permanent triangulation points estabhshed by the United
States Coast and Geodetic Survey, together with the few estabhshed

by this Bm'eau, will be of great value and should be used in determining

the exact location of futm'e leased bottoms for oyster culture. A
strict comphance with this recommendation will guarantee accuracy

in the surveys, obviate disputes, and secure an honest and coiTect

assessment of rentals.

o



u. S. B. F.—Doc. 841. Plate I.

FIG. 1.—SIGNAL AT ST. VINCENT POINT.

FIG. 2.—BRASS DISK IN TOP OF CEMENT MONUMENTS.
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FIG. 3.—OYSTER FROM PORTER BAR.

(Natural size.)



U. S. B. F.—Doc. 841. Plate III.

FIG.

4,-CLUSTER

FROM

CAT

POINT

BAR.



the libhary

OF THi

yilVfiRIITY OF IfcUW'R

U. S. B. F.—Doc. 841. PLATE IV.

FIG.

5.—

CLUSTER

FROM

BULKHEAD

AND

EAST

HOLE

BARS.



'Wf.

U. S. B. F.— Doc. 841. Plate V.

FIG. 6.—CLUSTER FROM ST. VINCENT BAR,

(Reduced
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FIG. 8.—OYSTER FROM BIG BAYOU BAR.

(Natural size.)

Plate VII.U. S. B. F.— Doc. 841.





LA
















