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L—REPORT OF OBSERVATIONS RESPECTING THE OYSTER
RESOURCES AND OYSTER FISHERY OF THE PACIFIC- COAST
OF THE UNITED STATES.

By CrarLes H. TOWNSEND.

CALIFORNIA.
SAN FRANCISCO BAY.

thThe oyster industry of the Pacific coast, exclusive of the trade in
6 small indigenous species, has never extended beyond the limits of
E?Gfb&y of San Francisco, where it has heen restricted to the growing
attening of seed or yearling oysters, brought annually in large
Quantities from the Atlantic coast and kept in the waters of the bay
}lntil they attain a marketable size. Although this method of supply-
lug the market has been practiced by the oyster-dealers of San Fran-
c‘§CO for many years, so that since the completion of the first overland
railroad thero has constantly been a supply of eastern oysters in the
Day, it has generally been understood that there was no natural
Inerease of the species, its alleged failure to propagate being usually
tributed to the low témpemture of the water. Some recent studies
of the oyster beds and of the physical conditions of the bay of San
I'?r auncisco by myself, under the direction of the United States Commis-
5101}81‘ of Tish and Fisheries, have yicided data sufficient to warrant a

Teview of the entire subject in a new light.
‘in'l‘he ix.xteresting fact that oysters do propagate in San Francisco Bay,
Y certain favorable localities at least, calls for some explanation as to
. ¢ long acceptance by the public of the statement that there has been
Of hatural increase. This state of things may have resulted from one
]mmm'e of the following conditions,'perh:xps in part from all of them,
a‘s nely: The popular knowledge of the low temperature of the water
ot con'lpared with the same latitudc' on the Atlantic eoast; the peculiar
Gh:aiglon of the localities where the 11'nported oysters were laid out; the
suﬂ‘ml'es they were known to have in Pacific waters; aod the lack of
icient public interest to demand the study and outlay necessary
discover the real truth respecting the lifo of the eastern oyster in
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Californig waters. Doubtless one reason for the lack of information
necessary to effect a change in the method of handling oysters is the
fact that all the minor firms engaged in the business were early merged
into one or more important companies, which, having practically the
control of the entire oyster industry of the Pacific coast, had no need
to change the methods of a business alrcady profitable. Tmportations
of seed oysters from Atlantic waters have therefore been made annually
almost to the present time, while it is by no means proven that seed
oysters can not be raised in that region. The methods of nearly twenty
years ago are still in vogue, the only advancement made being the
larger scale on which the business is now conducted.

The subject of oyster-culture does not appear to have engaged the
attention of the State fish commission at any time, or at least it is not
mentioned in such of the published reports as are accessible, and nothing
bas ever been done in California in this direction beyond the enactment
of the usual laws relating to such iisherics.

During occasional visits to the oyster beds in 1889 I found proof of
considerable natural propagation of the eastern oyster in the southern
part of San Francisco Bay, and transmitted cvidence of the same to
the United States Commissioner of Tish and Fisheries, who directed
that an examination be made in order to determine to what extent
this had taken place.

My studies on this subject were limited to such times as the U. S,
Fish Commission steamer Albatross was detained at the port of San
Fraucisco, and even then they were secoudary to my regular dutms as
natma]lbt of the vessel.

The investigations were, thercfore, male very irregularly, and at
different scasons of the year, as follows: February and October, 1890,
and May, June, September, and October, 1891, -~ A few days in Juney
1891, were devoted to an examination of Tomales Bay, and two wecks
in September, 1891, were spent in visiting the native oyster beds of
Olympia and Willapa Bay. In this work I frequently had the use of
one of the steam laanches belonging to the steamer Albatross, which
cnabled me to examine every portion of San Francisco Bay, employing
baymen as pilots for the narrower channels when necessary.

In view of the great snceess that attended the introduction of certain
Atlantic species of mollusks and fishes into the waters of California,
such as the soft-shelled clam,shad, striped bass, carp, catfish, ete,, there
was reason for expecting similar results from the introduction of the
oyster. The investigations of this subject have simply disclosed the
facts that the oyster has to some extent adapted itself to the new habi-
tat in common with the other introduced species and that in spite of
many unfavorable conditions it is stowly inereasing. Future study with
reference to oyster-cultuve on the Pacific coast should be made in the
light of these facts.
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Temperature.—The popular belief that the low temperature of the water
of San IFrancisco Bay has prevented the increase of the oyster is not
based on any exact information on the subject. The temperature of the
b“’y in the vicinity of the city of San Francisco, usually not much higher
In summer than in winter, was carly assumed to be too low for oyster
DPropagation; and, from Ll|e lack of special evidence of oyster increase,
this gy, wdually hec une the common explanation to casual inquirers about
the matter, no one making any attempt to disprove it, although the
Spat from imported oysters has, it scems, been dev elopmf, and growing
In secluded places, doubtless from the very start. The oyster-growers
apparently keep no record of temperatures, or. of other observations
that would throw light upon the plysieal conditions of the bay during
the different seasons of the year.

My, M. B. Moraghan, an oyster-dealer of San Irancisco, says that
the temperature at his oyster beds at Millbrae ranges from 58° to 65° F.
At the extreme southern end of the buy the summer temperature has
recently been found to be mueh higher, ranging from 67° to 74° T. for
July and August. My personal observations on the tewperature were
of course limited to times when the Albatross happened to be in port,
and as this never oceurred in summer the most important season is as
¥et but little understood. The importance of studying this subject is
evident when the influcuee of the marked rainy and dry seasons of
California upon the waters of the bay is considered. - ‘Although the
Water never reaches the summer warmth of corresponding latitndes on
the Atlantic coast, the temperature is more equable than that of most
Dlaces upon the Atlantic coast where oysters grow, and the extremes
of temperature are within these of such regions. It may be that the
temperature during the spawning season of the oyster, ‘which is of
Course the critical period, is low cnough to seriously limit the quantity
of spat, developed, but this can readily be determined by a careful
Study of the beds at the proper season, which has not yet been done.

Exl)erimentq in the artificial propagation of tho oyster indicate that
the nearer the temperature to 700 the more likely is suceess. During
thel(tttorpm t of October, 1890, T found the temperature of the southern
Dart of the bay, near Belmont, to be usually 61°T. Onthe same dates,
in the region of San Mateo, a few miles nearer the sea, it was 1°lower;
While at California City, stlll nearer, it was 57°. 'Recent observations

lave shown, Lhowever, that the water temperature is much lower in
¢tober than in the nudsmmner season. It isaltogether probable that
the extreme southern portions of the bay, 20 or 30 miles back from the
8ea, are several degrees warmer at all seasons than those farther north,
S“‘CG the region is more sheltered from sea winds and the strong
Teezes of San Francisco are less noticeable there. The French system

of claires would furnish still warmer water than any of the bays of
alifornig,
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The following table and diagram of observations upon the temper-
atures of water and air in the Golden Gate, at 7 a. m.; for ten years,
1874 to 1883, are taken from Davidson’s “Pacific Coakt Pilot.”

’
Table showing the temperature of the watey and air in the Golden Gafe for 10 years, from
1874 to 1983, inclusire.

’
{Observations taken daily at. 7 a. m., and reduced to monthly means.

| i
Mouths, i Wator. Adr. i Water—Adr.

JANUALT «ereonnn-- 50. 49 46.80 | +3.60
Februury . - 50. 99 90 | 4178
March.... n2. 49 51. 8 i +0.51
April... .. 4. 28 54. 72 . —0. 44
May .o.onnn O Tt 5B 1 187
June........ .. 58. 35 6o.27 | —102
July ceennnns .. 68,88 58.7% | 30.10
August..... 59, 23 H8. 00 | +1.238
Septomber........ 50. 68 58. 84 +0.82
Octoler....... .. 57. 83 57,30 X +4-0. 53
Novembet........ H4. 66 H2. 40 . +2,26
December ........ 51.94 48. 58 | 3. 35

| 1

The data contained in the above table are represented graphically
in the following diagram:

Fokr| Jan.| Fed | Marn | Apr | May. | June [July | Aug | Sepe | Oct | Mov. | Dec. | Rahr
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Prof. Davidson says: “The lowest temperature of the water is for
the month of January, 50.49¢; and the highest for the month of Sep-
tember, 59,.68° I*,,” and he adds that ““the temperature of the air follows
very closely that of the water.”

Hourly water temperatures taken by the Llbatross at the foot of Mar-
ket street and at the Union Iron Works, San Francisco, for limited
periods, indicate a slightly higher temperature than in the Golden
Gate, as may be seen from a study of the accompanying table. Tem-
peratures taken Dy the same vessel at Mare Island, where the water is
more subject to the influence of the Sacramento River, show a much
lower temperature.
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Table of hourly changes of surface-water temperature in parts of San Francisco Bay.

[Reduced to monthly moeans.}

| ————
i Off Market strect and Union Iron Works, Sun Francisco. Mave Island nuvy-yard.
g lgz|7 18 |8 |qg|o |§ |5 | [§ |5 |§ |
Time | o ‘,‘.‘6',_?2 8 o ° c;ﬂ = S . le ! ° o L
ofduy.’ Zg | S| [g | D | Be | B2 Eg g |28 %g Fg | Fg | 8d 78
=B % |~ | |~& |5 | B ok &% 8|2 -8 -5 B
B2 e | leale 2 |5 |5 |8 |2 |Z
‘ g 1% [E 18 {2 (&%|2 |& |7 |8 1A |[A IS [&
—— ——— — . . ! o e
ioF.|oF.|cF. |2F.|eF. |oF. |oF. |o¥, |[eF.ioF. |°eTF.{°oF, |°F. {°F,
To.u. 56.3 | 66.8 | 50.2 | 58.6 | 56.1 | 53.5 | 62.5 | 50.1 | 53.5 ' 57.0 | 64.3 | 48.0 | 42.5 47.3
2n.mm. 56.2 | 68.5 | 59.0 | 58.4 | 55.9 | 53.5 [ 52.5 | 59.2 | 53.5 | 50.8 | 54.0 | 48.9 | 42.5 147.3
Ya.m.; 66.0 | 58.5 | 68.7 | 68.6 | 65.8 | 53.3 | £2.0 | 59.1 | 63.5 ! 50.8 | 53.0 | 48.9 | 42.06 74.1
da.m. 560 | 58,7 | 58.5 1 58.6 | §5.7 | 63.3 | 61.5 1 50.2 | 53.5 | 50.6 | 53.9 [ 48.8 | 42.5 [40.9
Gum.| 56.1|59.0|60.7 | 53.7 | 55.7 | 53.4 | 50.6 | 59,7 | 53.2 [ 56.6 1 53.8 | 48.6 |.42.3 47.1
Ga, m.| 56.3 | 59.56 | 80.2 | 58.4 | B5.4 | 53.5 | 50.5 | 69.9 | 53.7 | 56.4 | 53.0 | 48.4 | 42.2 47.0
Ta.m.! 56.6| 60.0 | 61.0 | 68.5 | 55.7 | 53.6 | 50.0 | 60.2 | 53.5 | 57.4 : bd.3 | 48.5 | 42.2 146.0
8a.m.! 50,05 60.3 | 61.2 59,0 65.0(53.8]|52.0)}50.063.7]50.2!054.0]48.0/42.8 47.3
B 57.3:61.2 | 6.2 | 59.4 | 50.6 | 54.0 | 63.0 { 0.1 | 53.7 | 60.4 1 55.3 [ 40.1 | 43.1 47.9
10a,m: 57.8 | 61,4 | 6105 | 59,3 | 66.1 | 54.0 | 53.5 | 60.3 | 53.7 | 50.4 | 55.7 | 40.6 | 43.4 48.0
Ma.m.i 658.5 [ 61.6: 61.5 | 59.4 | 56.5 | 54.2 i 53.6 | 60.1 | 54.0 | 59.6 56.5 | 49.8 | 43.7 48.2
..... '58.6 ' 61.8 | 61.0 | 50.6 | 56.6 | 5.4 | 53.5 | 60.0 | 54.2 | 60.G | 56.8 | 50.2 | 44.2 48.5
Ip.m. 589 [ 61.9 | 620508 57.1|54.7!550/|60.3|55.2160.4.57.5|50.3:44.8 48.7
2h.m. 59.3 | 62.3 | 63.0 | 59.8 : 57.2 | 54.8 1 55,0 | 60.4  55.5 | 60.8 ! 57.6 ) 50,3 , 45.2 48.8
$pom. 604 | 62.2 | 62,7 | 5.7 | 57.2 | 64.8 | 54.6_| 60.3 | 55.2 [ 60.6 | 57.7 | 50.2 | 45.4 49.1
4p.m. 69.3 16211630 560,71 57.2|54.0| 54,0 604|656 60.6"57.0 | 50.1 | 45.149.3
Spom. 58.0 | 61.0 [ 623 60.5  67.2 . 64.6 1 63.5 | 60.5 | 55.5 | 60.0 § 67.2450.1 | 45.0 [49.2
Gp.., 58.06 | 61.5 | 62.0 | 59.1 | 66.8 | 54.3 | 52.5 | 60.0 | 55.0 | 60.0 | 56.5 | 40.8 | 44,9 48.0
Than.| 58.2 [ 00.0 | 61.3 | 68.9 | 56.8 | 53.0 | 52.0 | 60.0 | 54.0 ! 58.4 | 56.0 | 49.7 | 44.0 148.5
8p.mn.| 57.9160.3 1 60.0 | 58.7 | 56.6 | 53.7| 52,01 59.0 | 54.0 . 50.4 | 55.7 | 49.5 | 44,13 48.2
Op.an.| 57.3 [ 50.7 { 60.0 | 58.8 | 56.5 | 53.7 | 510 | 69.9 | 53.7 1 68.2 | 55.5 | 49.3 | 43.9 48.2
10p.an.| 67.0169.3 | 60.0 | 58.8: 56.3 | 53.8 | 51.5 ( 50.8 | 63.5 | 68.6 | 54.8 | 49.1 | 43.0 48.1
Uypo.| 56.0 [ 59.3 5 60.7 | 58.7 | 56.1 | 53.¢ | 52.0 | 59.7 | 63.5 | 67.4 [ 54.8 | 49.0 | 43.3 147.0
Mid .. 56.7 | 50.0 | 59.3 1 68.5 | 56.1 | 53.5 | 52.0 | 59.5 | 53.7 | 57.4 | 54.4 | 48.8 | 42.9 7.3
Range.|55-72 155. 08 isv_uu iso_m ; 50-59 [40-55 Iso-c:z G257 [54-62 |10-C4 |42-57 [38-51 ‘40-45|
—_— ] ~ e et L — _—

. A series of temperatures taken in Oakland Creek from September 7,
6890, to May 20,1891, at 4 a. m. daily, range fromn 49.8° for December to
'4-90 for September. The temperatures are here reduced to means of
ten (qys,
T“mper(mn-(' of the water at the surface in Oakland Creck, San Irancisco Bay, from
September 1, 1890, to May 20, 1891.
| Taken by (foast Survey Steamer Med rthur, Liout. W. 1. Ray, U. S. N, commanding.]

|

1890. } oI 1801. L 0N

| -
Aug. 28t0o Sept.7...cvvunnt, 6.9 Jan 11010, e et 50.0
Sept. 8§t017......... Jd o634 ) Jan. 11 to 20 ... 50.6
Sept. 18 to 27........ A oe5.0) Jan 211080 ..ol 5.4
Sept. 28to Qct. 7 ol ee i Jm3ltoFeb. 8oLl 51,2
Oct. 8 to 17... g 482 Feb 10to 19 .oeeeonoeeo. 50.1
Oct. 180 27......... 49,9 || TeL. 20 to Mar.1..... ..1 51,0
Oct. 28 to Nov.G .... SLOf| Mar.2toll..o.... 0.8
Nov.7t016......... 66.2 || Mar.12t0 21 . 6.4
Nov.17to 20........ 64.3 || Mar. 22 to 31..... 656.2
Nov.2710 Dee.6.... 63.7 || Apr.1toApr.10.. 67.1
Dec. 7016 .oveeen. Tl ool Apritte2o...... . 57,0
Dec. 178031 veverenervoconns 40.8 | Apr.2lte 0. ... 68.0
Mayltol0........... ..] 014
May Ilto20....0000vaeie..,] UL 4
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Recent snmmer temperatures taken by authority of the United States
Trish Commissioner at the extreme southiern end ot the bay, through the
cobperation of the Morgan Oyster Company, have yielded valuable.
information, the water of that part of the bay having Dbeen found to
have a smmmer warmth amply sufficient for the propagation of the
oyster. The important table of temperatures from this locality is con-
densed to means of ten days from a lengthy series of daily observatwus
at both high and low tide.

Temperature «t the oyster beds, I mile from Dumbarfon DPoint, San IFrancisco Baly,
July 12 o Oclober 12, 1891,

| Surfnce-water |
Ajr | temperature. | R\f:ln‘%?lOf
Dhate. temper- - = —— ey WY
sture. | High | Low t(‘:l‘l‘jgern
{' tide, ©
I
ol } oF. | oF. | ©F
July 12t0 19...... . | 68 | 6wl 79 67te13
July 20 to 28, .. So-a] B89 70,9 71D 9to74
July 30 to Aug. 8 .. 67.3 6.5 69.7 | 08to72
Aug. 8tols . ... e .- 2. 44 708 0.7 ‘ UB to 72
Aug. 19 to 9 LI 72,3 ] 71. 4 72,0 | 69 to 74
Aug. 20toSept. 7 o.oeviiaiiiiiiaaa.. 66. 8 70.7 00.1, G7toT2
Repl. BL017 ooooeneniaan e naee 66.4| 678 ] 68U 6ito7l
Sept. 188027 ..ot i 65. 7 GO, 1 67.3 | 64to 70
Sept. 98 to Oet. 7 .. 0LIIITIIITTIIIIIIN 03.2| 65.6] 2o 581070
(7 2 8 T 2 5 N 619 | 63. ¢ l G4.0 \ G2 to 05
P

y — —

Peculiar gituation of the oyster beds.—There are at present no easters
oysters in San Francisco Bay that are not laid upon tide lands, or
so-called mudflats, completely exposed at the time of low tide. The
principal reason for the selection of such situations is that the beds may
be readily fenced in by closely set stales to protect them from the dep-
redations of the stingray (Myliobatis califoirnicus), which enters the bay
every spring and is the principal enemy of the oyster in these waters.
In this ecomplete dependence for oyster-growing upon tide lands, fro-
quently left dry, is doubtless to be found one explanation of the slow
increase of the species. The California suntmer is absolutely dry and
rainless. It is a season of cloudless skies and regularly recurring heat
in the daytime; therefore an oyster bed at this season, when the tide
is out, is exposed not mercly to the air, but to a heat sufficient to dry
the moisture oft from all the oysters in sight, and perhaps injure the
majority of the spat that might have been attached to their shells.
If embryo oysters, set free on the beds, drift with the receding tides to
deeper waters outside the stake.protected avea of the flats, they are
exposed to the stingrays when they have attained sufficient size,

Stingrays, and the stake protection employed against them.—The Calir
fornia stingray (Myliobatis californicus) enters San Francisco Bay in
large numbers in the spring and remains until late in the fall. It iS
said to be as destructive to oysters in these waters as the starfish is 0B
certain parts of the Atlantic coast. It has heavy flat teeth, a.rrmxged
in a sort of pavement in each jaw, and is esseotially a feeder on shell-
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fish, rts presence requires the fencing in of all the oyster bLeds in the
bay witl, closely set stakes about 12 feet long, which are driven about 4
feet into the ground. Plates 8 and 9 show the nature of these fences.

Vhen a broken stake allows a school of stingrays to raid an oyster bed,
_the surfage, after the tide has gone out, presents much the appearance
0‘_‘ a field that has been rooted by hogs. Sometimes the oystermen,
dlscovering their presence, manage to entrap them inside the line of
Stakes, and thus destroy many of them during one low tide.

Fencing oyster beds against stingrays constitutes another heavy
€Xpense to the California oystermen, in addition to the wnnual outlay
for seeq oysters from the Atlantic coast. The fences must Le looked
after constantly and kept in repair. The heavy winds that someties
durillg the winter season cause vessels in San Francisco Bay to drag
their anchors do great damage to the fences of the oystermen, which
they must manage to have in good condition by the time the stingrays
Teappear in the bay.

I do not know how late in the fall stingrays continue to menace the
Oysters, but I netted a few small specimens in San Pablo Bay as late
a8 November 7 , 1890. They first appear in April.

The danger from stingrays is probably overestimated, in view of
the natural increase of oysters upon wide tracts unprotected by stalkes.

Other enemics of the oyster.—The drill (Uresalpine cincrea) has not

€come troublesome upon the oyster beds of San Francisco Bay until
Very recently, and even now is abundant only in the southern part of
Qbay, “The oystermen showed me heaps of shells, all more or less
drilled witl, sinall holes, in evidence of its ravages. At the Belmont
eds T had no difficulty in gathering a quart of these mollusks in less
an ten minutes by merely turning over the large oysters when the
Vater had receded from the beds. Sometimes half a dozen were to be
°‘_111(l on a single oyster. With its minute “tongue-file” this ercature
rills g Tiolo through tho oyster’s shell, and inserting its proboscis into

18 opening, barely large enough to adwit a pin, it feeds directly upon

O soft parts. ‘

.- This destructive animal may have been introduced much earlier than
ﬂ:]ll(: Oystermen suppose, as a few iml-ividuals accidentull)‘r imported
“Mong the original oysters would require several years to increaso to
ql“?ulll‘esent numbers. Mr. Moraghan informed me that there were no
y 3 upon his beds at Millbr ae, which, as stated above, are much nearer
lnl((:n :(i)t than the Belinont beds. I‘f they are restricted to the Bel-
Dick 1] eds, as seeins to be tI.IO caso, it would pay the oy§t,er-growers to
oo t"1em 911 as fu,r'us possible. Any 'g*a.thcrmg of drills that would
in tll)l hem in check is important, as their increase will cause great loss
¢ future. - _

Ohezg SD(?cie:} of crabs. are found upon the Sap Francisco oyster beds,

o oft which is exceedingly abundant, but their presenco has probably

€ct upon the oysters,
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Large numbers of shells were found honeycombed by the boring
sponge, -

The starfish has never proved troublesome to the oyster beds of the
bay, and, i fact, is seldom found upon them. It is doubtful if it occurs,
except as a straggler, farther south in the bay than the wharves of
San Francisco and Oakland, and reruires no special mention in this
connection, as its presence upou & bed would be veadily detected at
low water, when stray specimens would be picked off by hand and dis-
posed of effectually. The original bedding-grounds for oysters at
Sausalito, being so close to the sea, were sometimes visited by starfish,
but they were not considered troublesome.

Preparation of ground for laying out the oysters.—The mudfiats are
always more or less prepared for oyster.ground by gangs of workmen,
who level the surface by removing the elevations and filling in the
depressions, This is done, of course, when the proposed oyster bed is
laid Lare at low tide. Therc scems to be very little improvement of
the ground by the nse of old shells of tho eastern species. Mr. Mor-
aghan returns the shells from his restaurant stands in ‘the California
market in San Francisco to his beds at Millbrae, but he uses them for
filling depressions, and does not distribute them over the beds as
spat-collectors.

Fization of spat.—Not only are the chances for the fixing of spat
diminished by the use of ground in some places where there are very
few ol shells upon the bottom, but almost all of the shells of Ostrea
virginice are returned from the marketmen to the principal oyster com-
pany, who sell them for the manufacture of lime, instead of using them
for the improvement of the beds. These shells of eastern oysters, if
returned to the beds where they were grown, or to other portious of
the bay, would certainly increase the chances for the fixation of spat
set free from the beds where adult oysters arc growing. It is probable
that careful attention to this matter of increasing the fixing surface
required by the young oyster might make just the difference between
rapid self-propagation and the present slow increase.

So far as has been ascertained, no recent attempt has been made by
anyone to collect the spat of Ostrew virginica in_San Fraucisco Bay,
and it is evident that the prevailing impression that there is no propa-
gation of the species here is not founded upou conclusions based nupon
actual investigations, Previous to my first examination of the oyster
beds, a gentleman as keenly alive {0 matters of public interest as any-
one in California, and o member of the original Tide Lands Commission,
said to me, “You will find that the oyster does not propagate heve”
A general impression had simply grown into a widespread belicf. With
the exception of a few persons conuected with the mandgement of the
oyster business, the men employed in the industry know little of the
subject outside of the peculiar methods practiced in California.
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_Hlm(lreds of thousands of bushels of oyster shells have been dis-
tributeq over the bottom of Long Island Sound in deep water, as
Culteh to which the oyster spat could attach itself, with the very best
Tesults, Strewing the shells of castern oysters in the slightly dceper
Vaters just outside the existing beds npon the tide lands, and in other
Parts of the bay, might furnish the lacking clement in these waters—
V1z, fixing-surfaces for spat. Young oysters found in such situations
ould be taken up before the next aunual appearance of the stingray
and used as seed oysters in the customary way. It would seem that
8re are possibilities for oyster-culture in San Francisco Bay by meth-
ods entirely distinet from those now practiced there. ,
Eridences of natural propagation.—One of the first indications I had of
t%le ntatural propagation of the oyster was the finding of young oysters
SIX months or a year old upon beds whero those three or four years old
Were kept. They were in most instances attached to clusters of dead
Shells of the small native oyster. Very few were to be found attached
adult specimens of Ostrea virginica, but this may be explained by
e fact that such oysters are frequently handled and ¢laid out” to
€ep them well upon the surface and prevent any settling in the mud.
he handling is donecin order to select and clean the largest tor market,
@ others being also cleaned of the ever-accumulating native oysters,
Vhich would invqlve the destruction of such small eastern oysters
38 Wight be among them upon the shells of the large oysters.
he fuct of young eastern oysters being attached to anything is
Proof tnat they grew in the bay where they were found, for oysters do
U0t have the power of fixing themselves a second time. All these small
¥sters are knocked off the large shells with a small eleaning hatchet,
and. the operation is a necessary one, as the extremely productive
:latwes cluster upon the large species in such numbers as to greatly
Nterfere with their growth. '
al 0 October, 1891, I discovered some oysters of large size in certain
- OUughs of the south bay, where thoy had long escaped the stingrays
u Consequence of bars which shut off the sloughs from all but the
a;gheSt tide. These were the largest oysters seen at San IFrancisco,
# haq evidently lain there for several years. More recently I obtained
th%uautity of oysters, apparently two years old, in Oakland Creek. As
of tﬁYster beds maintained there several years ago by Mr. Doane, now
the e Morgan Oyster Company, have lopg. since been abandoned and
fo Stakes removed, it is evident that a limited number of oysters have
‘}‘.Kl conditions suitable for their development and growth, even .in
thles Muddy place. They arc no longer tound on the mudfiats, where
Y were originally kept, but live in the mud of the channel, from
1ch T obtained them with tongs.

info - Cleavelund 1torbes, of the Spring Valley Water Company;
Tmed me that several vears ago he found full-grown eastern oysters
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upon the piles of an old narrow-gauge railroad trestle, across a slough,
near Dumbarton Point, and that the men of his party frequently found
many upon banks composed of shells of the native species, near where
the pipes of the company cross the bay.

Mr. H. D. Dann has recently reported, through the press, the discov-
ery of a full-grown eastern oyster near Mile Rock, in the Golden Gate.

It is possible that during the long time eastern oysters have been
kept in the bay they have becowme in a measure acclimated, and that
there is a constantly increasing tendency to propagatec—that is, the
progeny of oysters grown here become hardier with each generation
and better adapted to the colder but more equable waters.

During my latest examinations of the bay (May and June, 1891)
castern oysters, very large and old, were found in the following places
near the sites of former oyster beds: Several adbering to the piles of
the narrow-gauge railroad trestle across San Leandro Bay; a few upon
the rocks at the extreme north point of Sheep or Brooks Island, near
low-water mark; a few upon the rocks at Point San Pedro (at entranco
to San Pablo Bay). Those from San Leandro Bay doubtless originated
asspat from the oyster bed near the entrance to that bay, at the end of the
bay northwest from the island. Those from Sheep Island had merely
drifted as young across the half mile of distance from the old beds
near Ellis Landing, while the San Pedro oysters originated upon the
beds between Marin Island and Point San Quentin, a couple of miles
distant.

Mr. H. D. Dunn informed me that wild eastern oysters had been
reported to him from some other place near Point San Pedro, but Idid
not discover them, being without a pilot. These finds are very inter-
esting, as showing not only the breeding of the oyster in various parts
of the bay, but that the species began breeding several years ago when
oysters were laid out in those northern parts of the bay. At Point San
Pedro oysters are directly exposed to the influences of the Sacra-
mento River. But the largest and most important tract of oyster
propagation is in the region of the natural shellbauks of native oys-
ters along the east side of the bay, beginning at Bay Farm Island and
extending well southward and ofl' into deep water. Here wild eastern
oysters may be found during the low tides that expose the outer por-
tions of the sbellbanks. At this place they are numerous, and when
the tides are sufficiently low it is possible to gather them by the scoré
ranging in size from yearlings to those several years old. This deposib
is at least 4 miles removed from the nearest site of a former oyster
bedding-ground, and there is no doubt about the oysters upon the
whole tract being of volunteer growth. A channel several feet wide
separates this tract from the old bed on the north, while it is nearly 10
miles to the nearest beds on the south. :

Examination of two or three hundred oysters gathered in this regio?
shows the fixing surface for the spat to have been the shells of the
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Native oyster (Ostrea lurida). Indeed, there is nothing on this whole
ank but clean shells of the native species. The bank is exposed to
€avy seas during the season of strong winds, and many eastern oys-
'S doubtless become buried bencath the easily drifted shells of the

Small natives. It is probable that there is a very great production of

Castern oysters here that we know nothing of, as the whole tract is

Acessible to stingrays, which prey upon every kind of shellfish outside

of the stake-protected beds. It is also probable that the heavy seas

Which at times sweep across this shallow section of the bay and actu-

ally break up the clusters of native oysters by rolling them toward tho
Caches, have an injurious cffect upon newly fixed eastern spat by
urying them benoath the drifting shells. s

Considerable quantitics of wild eastern oysters are annually gath-
ered upon this and other shellbanks in the bay. They are retailed in

.akl;.md and Alameda at $1.50 per 100, or sold to the oyster compa-

Dles who lay them out on their fenced beds for further growth. They

are obtained when unusually low tides happen to expose them. No

tonging or dredging is done, the oysters being gathered by hand. The

Work is performed chiefly by boys. I have no means of knowing the

Quantity of oysters derived from this source.

It appears, thercfore, that there are other parts of San Francisco Bay
48 good for oyster-culture as those now inclosed, and that the increase
of wilg oysters now growing there would be more rapid if they were
1uelosed and afforded similar protection from heavy scas, stingrays, cte.

SPmcniny season.—It is not unlikely that the oyster spawns here as
arly as on the north Atlantic coast, us the warming to which adult
O¥sters are often exposed early in the spring during low tides must

lave g tendency to hasten the process. I have not examined them

§a.r1ier than the 1st of May, but from that time until July 15 plenty of
em are to be found ripe with eggs.  Of other months I can not speak

I'emOna]]y. Dr. I1I. W, Harkness, president of the California Academy

. _&:icnces, informed me that during one year he examined many

Ysters from the market stalls with the microscope, and he expressed

o @ belief that oysters could be found with eggs during most months

8 the year, Opinions of oystermen differ as to the duration of the
Pawning season, but from April to Angust seems to be the decision of

€ majority.

Notes on the general history of the oyster industry of San Francisco

al;13I-~Live oysters were first brought here by A Booth, of Chicago,
out the year 1870, when the first overland railroad was completed.

teI'Wa-rds, from time to time, others engaged in the introduction of
oy:tt;zl"l oysters, and they eventually brought only supplies of seed
\ I‘S? which were bedded until they became marketable.

Poi;::"sllle & Co. established an oystgr bed a short distanee south of

Wan “‘ﬂl Bruno about 1872. This place was sul.)scqnent-ly owned by

inole ‘i;g & West, who had both eastern and Willapa Bay oysters at

omt at oue time.
H. Mis. 113——93

-

!
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Doane & Co. once had Shoalwater Bay oysters a short distance north
of Point San Bruno, but they were lost during a “northeaster,” and
the locality was abandoned. The same firm kept both species of oysters
in Qakland and Alameda creeks, but these localities were abandoned
with the increase of traffic and on account of “sewers.

Before the introduction of the eastern species, oyster-dealers in San
I'rancisco maintained a trade in Willapa Bay oysters, which is con-
tinued up to the present time. As these oysters are obtained readily
from their natural beds, no attempt is made to propagate them here;
they are simply freshened before they are marketed. The localitics
originally used for bedding oysters by Morgan & Co., Doane & Co.,
Swanberg & West, and other firms now consolidated with the Morgan
Oyster Company, viz, Sausalito, Point San Quentin, Sheep Island, and
Oakland and Alameda crecks, have all been abandoned in favor of
localities south of San Francisco, where the neavest are from 10 to 15
miles removed from the influence of the Sacramento River, and where
they are almost frec trom deposits of sediment. There was always 2
large percentage of loss from oysters settling in the mud at the old
localities. I examined all these old beds, but found no oysters on any
of them.

When oysteis are removed from certain localities to others better
suited to their fattening, the shells of the native oysters are knocked
off them with a light, long-bladed, adz-shaped instrument adapted t0
the purpose.

In the frequent transplanting of oysters way be found another feature
of their treatment tending to reduce propagation; many castern oyster:
men consider “plants” (trausplanted oysteérs) infertile for a year of
two. If there is truth in this the extent to which oysters are moved at
San Francisco must certainly have its influence.

Sced oysters are bronght to San Francisco in the fall by fast freight
Not more than 10 per cent loss is expected under ordinarily favorable
circumstances. The mere freezing of the liquid about the oyster is nob
considered injurious. Inillustration of the length of time cold or frozen
oysters may remain out of water without losing their vitality, Mr
Morgan told me that from a number of carloads of oysters consigne
to his company one car was lost through some mistake and turned up
in St. Lounis. When it finally arrived at San Francisco, after being tw0
months on the way, and the frozen oystems were bedded, it was found
that there was but little more loss than in shipments of ordinary dura
tion.

A new company, the Chesapeake Oyster Company, a branch of tho
International Oyster Company of New York, has lately begun the ship-
ment of fresh marketable oysters to San Francisco, and at present has$
a quautity of them deposited at Sausalito.
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Quantity of oysters put upon the market.—Statcments on this subject

Wwere conflicting. Certain oyster-dealers said that there were from 350
to 400 boxes of oysters (containing 200 full-grown oysters to each box)
Put upon the San Francisco market daily; while from the statements
Of certain outsiders, it appeared that the quantity was much greater.
Neither did I learn what proportion to this amount the shipments to
outside towns bear.  From certain sources I heard that there were about
100 carloads of sced brought west annually, while others discredited
this statement and placed the amount at half that number.
_ The consumption of eastern oysters on the Pacific coast has greatly
Increased of late years, while the rate of importation of seed oysters has
Dot; in fact, after considerable inquiry, the conclusion is that it has
d(‘-Cl‘ezmsed; s0 we may infer that the beds, althongh not self-sustaining,
are nevertheless contributing something in the way of natural increase
% meet the demand. -

The market for oysters in San Fraucisco is good, and all that are pro-

duceq sell readily., They are ordinarily packed in boxes containing
. =00, worth $4 per box. It will be seen that they cost twice as much as
on the Atlantic coast, where choice oysters are worth $1 per 100, and
goad oysters, not specially selected, can usually be bought for 75 cents
Der bushel, Californians will undoubtedly consume more oysters when
they ean get them at eastern prices.
" Opysters are always in season in California, the sales and prices being
the same in sunmuer as in winter. _

The Pacific coast native oyster (Ostrea lurida).—This swall oyster
abounds in San Francisco Bay, wheroe it is utterly worthless as com-
Pared with the oyster from Washington. It is present upoun all the

¢dding-grounds of the eastern species.  When the latter are permitted
lie too long undisturbed they become coated with the small shells of
0. lurida. There are extensive deposits of this species in the shallow
Waters all along the western part of the bay, and their dead shells
Washed ashore by the high seas that accompany the strong winds of
1€ winter season have formed a white glistening beach that extends
from San Mateo for a dozen or more miles southward. So abundant
“T(} they that this consgantly inercasing deposit of shells covers every-
h“’g alongshore and forms bars extending into the bay. .
Schooners {frequently carry away loads of them for the making of
-8arden walks and for other purposes to which old oyster shells are
a‘da'pted- Quantitics are ground up and scattered about poultry ranches.
:'e supply is nnfailing. Their small size and thin, light shells permit
"l’l(l‘natso be readily qxlited d:b()l.lt the F).Ly, .1:11d"flxlnrs‘ 1u)de'1 'thc'm_ ‘ll‘llb'lllt
.o as collectors of the spat of castern oysters. They break .1-1)/(ut and
1s““teg‘mte, and shift so freely when exposed to heavy waves that
wleg'] ;”;:i légt. be)(:ons‘itfc:l:cd good 1ixling:'-.:s'n'rf:‘u:cs i'()l" the lm:gfe Sp‘iciﬁs
posed places. If the banks formed of these little shells
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could be protected from the heavy waves by some firm outside barrier,
and be covered with an abundance of large shells not so likely to drift,
a permanent bed might readily be formed. The castern oysters laid
out on the natural shellbanks in some places are frequently rolled.
along the bed and washed high and dry upon the beaches. The original
bedding-grounds along the east side of the bay have been abandoned
mainly on this account. '

It is possible that I have not attached .sulh(,l(,nt importance to the
evil of overcrowding by the remarkably fertile native species. This
little oyster, naturally adapted to these places, finds the large shell of
the eastern oyster a fixing-surface specially adapted to its needs., It
is thus proteeted from the bad results attendant upon the changing
surface of its natural shellbanks; it has the advantage of the protec-
tion of the fences; it is nearer to the muddy bottomn, from which much
of its food is derived, and yet is lifted by the shell of the large oyster
to a safe height above that bottom, where the under shells of a ¢luster
of any species of oyster would be smothered in the mud. So closely
do these indigenous oysters crowd upon the shells of the large species
that when a heap of the latter have been cleaned for market the acen-
mulated parasites alinost equal in bullk the edible species.  Doubtless
they are responsible for crowding many of the young of the less adap-
tive castern species completely out of existence.

The native oyster (0. lurida) grows twice as large at Willapa Bay,
Washington, as it does at San Francisco, and is constantly misnamed
the ¢ California oyster,”  But 1o use is made of the small California
coast oyster, except as its shells arve utilized in the ways previously
mentioned.

The Morgan OQyster Company.~—This company now maintaing six
important stations & groups of oyster beds in San Irancisco Bay,
where oysters himported from the Atlantic coast are kept until they
reach a marketable size.  All are situited in the southern part of the
bay, and are from 15 to 35 miles back from the Golden Gate. At each
of these localities thiere is o comfortable building for housing the
employés. Itach station is supplied with fresh water by an artesian
well, which usu: llly elevaies the water a few feet above high tide,
wmdmﬂ]s being added at three of the statious to raise the water to

tanks. At four stations (Dumbarton, San Bruno, Millbrae, and Alva-
rado, the last now abandoned) the houses are built upon piles, and are
1 or 2 miles from the nearest land. At the other stations they are upon
islands or the shores of the bay. There are several inclosed oyster
beds near each of the houses, varying in extent from 50 to 100 acres
cach. I had no mecans of knowing the actual extent of the oyster beds
of this company, but will ronughly estimate the territory fenced in bY
stakes at 1,500 or 2,000 acres. This should, perhaps, be regarded as &
guess rather than as an estimate.
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The station known as San Bruno was established by Corville & Co.
about 1872. It was subsequently owned by Swanberg & West, and
finally passed into the hands of the Morgan Oyster Company.

The establishment at Millbrac dates from 1874, and is onc of the

Inost valuable. The house is nearly 2 miles off shore, and is connected
by telephone with the city office. ’
) Dumbarton was begun in 1877 and may bo considered the most
lfnporta,nt station of all. The oyster beds here are the most remote
fromn the sea. There is probably sufficient warmth of water here in sum-
er to admit of more extensive oyster-spawning than elsewhere. South
?f this point the tide water backs up many sloughs and creeks far
Inland, where it can become warm, and there is little doubt that future
tests will show this to be decidedly the warmest part of the bay and
the Lest adapted for raising seed oysters. _

The Alvarado place, about 8 miles north of this and in a very exposed
Bltuation, has been abandoned on account of the heavy seas, caused by
Winter winds, to which it was subjected. The South Belmont place
Was started in 1877 and North Belmont in 1884. The last, founded
by Doane & Co., was later consolidated with the Morgan Oyster Com-
Piny, of which Mr. Doane is now the field superintendent. The San
Mateo oyster station has been in operation for five or six years. The
Cmployés are moved from station to station as the beds at different
blaces require attention. _ :

Seed oysters are usually laid out at the Dumbarton beds or the Bel-
Mont beds (all of which are near the head of the bay) for a couple of
Years, and arve then transterred to the beds at Millbrae and San Bruno
for the final year before being put on the market, as the latter localitics
are supposed to be better adapted to tuttening them.

This company employs a sclhioouer, quite a flect of sloops or ¢ plun-
8ers,” many scows or barges, and some floats. No retail stands or res-

durants are operated. ‘They have considerable territory in Willapa
ay, Washington, devoted to the cultivation of the Washington coast
Oyster (Ostrea lurida). Large regular shipments of this species are
Made to San Francisco. The wholesale oyster business of the company .
I8 transacted at a commodious building on Third street, San Francisco,
Tom which oysters, opencd or in the shell, are supplied to the hotels
And restaurants of the city, and, boxed or ecanned, are shipped to all
he large towns of the Pacific region, from Victoria to San Diego, and
from Salt Lake to Honolulu.
],moystcr establishment of M. I3. J)[O;*agha?b.—Mr. M. B. Mqraghsm, an
i fol"o}‘ter, planter, and wholesale and 1"et-a11 dfza.ler in oystersin the Cal-
at lﬁ}a Market, San Francisco, established his oyster bedding-ground
i lbrae about 1882, where e owns 200 acres and leascs 900 acres of
8 tw‘l’]]u‘nds. Much of the product of these bedsis used at his restaurant
L8 the California Market. The methods of the Morgan Oyster
Olupany, previously described, apply also to this place.
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Vessels.—The vessels employed are schoouers, sloops, scows, floats,
and a few small rowboats.

The floats are large barges with the bottom planks sufficiently sepa-
rated to admit the water freely. They ave used as temporary recepta-
cles for oysters that have beon culled and cleaned, and to keep them fresh
while awaiting transfer to market. They are kept atloat by “air boxes,”
i. ¢, air-tight compartments along the sides and ends, and, in extra
large floats, lengthwise through the middle. The bottom is made of
3-inch square timbers separated by half-inch spaces. The float thus
constructed has a free circulation of water among the oysters stored in
it, and will hold great quantities of them in a fresh and healthy condi-
tion. Floats are constructed in varying sizes adapted to the require-
ments ot each station, the large double floats with central air box being
usually 40 feet long by 20 wide. The single compartment toats are
about half this size.

The scows are used in tonging up oysters and for sorting and other-
wise handling them. They are shallow and flat-bottomed, with sides
very slightly tapering from the middle to the square ends. The flush
decks slope a little toward the low rail strip at the sides. Each end is
fitted with a large iron ring, through which the heavy propelling poles
are passed and driven by hand into the mud to steady it in tonging.
In this operation the scow is gradually moved Droadside across the
oyster bed, permitting a thorough taking-up of all oysters in its course,
which is previously laid out by occasional light poles set up on the bed
at low tide. When loaded, the scow is pushed alongside the float and
moored to it until its oysters are culled. Scows are made in different
sizes, with decks averaging 8 feet by 24 feet.

The sloops or “plungers” in use are built npon several models, some
of them with flush decks and a large central cockpit divided by a center-
board. A larger size is a keel boat with low deckhouse. Both forms

are commonly cat-rigged. They are employed for general transporta-

tion between the oyster stations and to carry oysters to market.

A good-sized schooner of unusually light draft has been built by the
Morgan Oyster Company for oyster work in the bay and has been found
very efficient.

‘When the tide goes out and all these craft ave left high and dry upon
the tide lands, the workmen, putting on leather-soled rubber boots for
wading in the mud, arc emp]oyed in Jeveling or otherwise improving
the surface for oyster bedding.

Lmployés.—Usually about 100 men are cmployed upon the oyster
beds of San Francisco Bay, this number being considerably increased
at certain times. They are recruited from the ranks of the sea-going
class, nearly always numerous about the wharves of San Francisco,
and are constantly changing, none of them developing into regular
oystermen. About 90 per cent of them are of Scandinavian origin.



Report U, S, F. C. 1889 to 1891. (To face p. 358.) - PLATE 3.

FLOAT AND PACKING-BOXES, SAN FRANCISCO BAY.

W) =

OVYSTER SLOOP, SAN FRANCISCO BAY.



OYSTER RESOURCES OF THE PACIFIC COAST. 359

San Pablo Bay.—The most diligent dredging from a steam lannch
failed to reveal any shell life, except clams, upon the bottom of San’
Pablo Bay. The native oyster, O. lurida, so abundaut in San Franeisco
Bay, particularly far south of the city, was not found here at all. Tt
is probable that it formerly lived here, for there are extensive deposits
of shells of this species to be seen in the faces of the bluffs along the
west side of Mare Island fronting on San Pablo Bay. Nearly all the
supply of soft-shelled clams is derived from the mudflats of San Pablo
Bay. This species is apparently as abundaunt here as if it had always
existed in theso waters.

‘While San Pablo Bay appears to be devoid of shell life, except clams,
it is rich in shrimps and fishes. Many of the Chinese shrimp-fishers’
hets are set here constantly and the Italian fishermen take many stur-
geon, The shrimp nets also take sculpins, young flounders, and other
small fish in abundance.

The muddy character of the bottom is due to its being a favorable
place for the waters of the Sacramento River to expand and thereby
deposit the sediment carried by its current. The river maintains a
deep channel along the south side of the bay on its course to the sea,
but when it meets an incoming tide at the entrance fo San Francisco
Bay its muddy flood is spread all over the broad extent of San Pablo.

Mr. M. Mauson, engineer for the Harbor Comnission, states that the
. shoaling of San Pablo Bay dated from the time of hydraulic mining,
but that since the causeot débris has been removed the bay has improved
and will doubtless continue to do so. He recommended an examination
of the west side of San Pablo Bay with reference to the possibility of
its being made bedding-ground for oysters, but as far as I was able to
examine it there were no indications of firm bottom like that of the
west side of San Francisco Bay.

Mr. McNear, proprietor of the wharves at MeceNear’s Landing, on San
Pablo Bay, once laid out eastern oysters upon a 1arrow mudflat near
the landing, but lost mostof them from continued rough weather, during
which they were cither washed upon the beach or covered by soft mud.
The experiment was not repeated.

Though I have as yet found no oysters in San Pablo beyond McNear’s
Landing, the discovery of many eastern and Willapa Bay oysters about
the narrows at the entrance to the bay is interesting as showing the
Propagation of oysters exposed to the fresh water of. the river, and is
an indication that something might be done for oyster-culture in San
Pablo Bay it firmer bedding-grounds can be secured.

Tide lands —The sale of tho tide lands of San Francisco Bay has
hitherto been considered as exercising a retarding influence upon the
development, of the oyster industry, as well as of other branches of
business. These Iands, surveyed and sold by the State at $1.25 per
acre, have graduaily passed into the hands of’ the larger oyster com-
Panies. This is especially true of the extensive flats in the southern
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part of the bay most available for the present system of laying out
oysters, and the managers of the Morgan Oyster Company informed
me that they owned about all that they considered valuable for their
method of growing oysters. Many consider the sale of the tide lands
an injustice to the people. It is said that the railroad companies areé
proprietors in tide lands to such an extent that the city of QOalkland is

greatly handicapped for water frontage and wharf facilities. .

The law permitting the sale of the tide lands is not, however, an
unmixed evil, for while it might lead to monopoly it would allow oyster-
planters to reap the harvests they sow. Itis now conceded by many
who have long upheld the system of public dredgingin the Chesapeake
region, that private cultivation must be provided for before there can
be any marked increase in the oyster supply.

The Tide Land and Water Front Company of San Francisco are pro-
prietors of the tide lands to a considerable extent, and offer them for
sale at the uniform price of $25 per acre. Notwithstanding the fact
that much desirable oyster-bedding ground is already fenced in, there
is still much good oyster-ground wnoccupied in the southern part of
the bay. In the Long Island Sound region, where the oyster-ground
can be bought or leased from the States, the system of private owuer-
ship of the beds has been found perfectly practicable and very advanta-
geous, .

In reply to inquiries respecting the value of the tide lands now in-
closed and used by the oyster-growers of San Francisco, Mr. Moraghan
writes me:

Thae price depends npon the location, the kind of bottom, whethor mud, shell, or
sand, ete., and more than all, upon the improvement or amount of labor Lestowed
on the land. We have some beds that are worth fully $1,000 per acre to us, as wo
hinve been improving aud working upou them for the past ton yoars in bringing
them to their pregont coudition.

Mr. Moraghan adds that unimproved tide land, such as is used in
the Calitfornian method of bedding oysters, is very cheap, being worth
#$10 per acre, and that such lands can be had adjacent to the best

“inclosed beds for $20 per acre.
Suggested introduction of other specics of oysters.—With evidence at
~ hand of the propagation of our own oyster (0. virginica) in California,
the introduction of foreign species seems superflunous; but Prof. George
Davidson and Mr. II. D, Dunn, of San Franciseo, both of whoin have
resided in Jupan, have frequently spoken to me of the large oyster of
Japan in connection with the subject of oyster-growing in California.
Prof. Davidson sends the following note on this subject:

The oyster I knew in Jupan was found in the vicinity of Nagasalki, where I was
stationed during the threo months Qctober, November, and December, 1874, and
part of January, 1875, The oyster is there very large, full, and well Hayored. I
obtained some shells that: were fully 12 inches long. I tried to interest some of our

steamship caplains to bring them to San Francisco, but at that time the trip fro-
quently consnmed o full month, with u change of steamer at Yolohuma, aud they
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g‘ollbtod tlu; success of such an oxporiment. - With the present more rapid transporta-
t:;’i'rand a potter knowledge of their treatwment on routs, 1 think it very advisable

LY and introduce them to tho Pacific coast.

The introduction of oysters from Japan wonld probably not be diffi-
-C‘f“’; a8 a great many species of shellfish from that region are identical
With California specics.

{ittempts have been made by oyster-growers in San Francisco Bay
tointroduce the large oysters of the Yaqui River lagoons and other parts
f western Mexico, which strikingly resemble O. virginice, but a large
Percentage of the oysters died on the voyage. The change from the
WVarm waters of that latitude to the bay of San Francisco was supposed

be too great, even if they survived the voyage. I can testify to the

arge size, good flavor, and great abundance of the Yaqui River oysters
fom persounal experience. They are so abundant that we frequently
%aded the dingey of the Albatross by wmerely gathering thewm from the
Orders of the shell heaps exposed everywhere at low tide. The tem-

Perature of the water while we were there (March 31 and April 1, 1889)

fanged from 69° to 73° F. Now that there is railroad connection
Ctween Guaymas, Mexico, and San Fraucisco, the introduction of
hieze oysters by rail might give better results.

b
.'T“ble showing the temperature of the water in the viecinity of the natural oysticr beds near
. the mouth of the Yaqui River, Merico, March 31 and April 1, 1889

Mi
Locality and time. Alr. | Water. i Locality nud timo. Alr. | Water.
ofr Algodones Lagoon : . | Off" Algodones Lagoon—cont'd.
© Mar 81,12 m....... 73 6o | Apr. L d 8 mee e .. 65 07
Mar. 31,1 p.me....... R 72 Apr.1,5 a.m. ..l o5 [
ar 8, 2P mean.. .. Tl m 74 l Apr.1,6 a.m 61 60
Mor,31, 3 pome..oeaa.... 72 73 Apr.1, 7T a'm 111 [1}1]
ar.3L,4 pom............. i 72 ] © Apr.L,8 a.m... [ 69
ar. 3L, b pom...ooaaill. 73 72 | Apr. 1,0 a.m. ket 72
1ar. 81,6 p.ae..oeneo... 72 72 I Apr.1,10 a.m 73 7
ar.3L,7 p.m........ 7 K4 Apr. 1L, 11 a.m 73 74
ar. 31,8 p.m 70 70 Off Yaqui River:

Mar. 31,9 pomn.. 69 cq0 Apr.1,12 m_. ke 73
Mar. 31,10 p.m. R 060 Apr.L,1pan...ooenao... 72 73
ardl, 11 p.om....... ...} 68 68 Apr.},2p.me.e.cenano. 72 73
ardL 12 poae el nnn.. 70 70 Apr.3, 3 pmeeeia, 73 74
Apr.l,l aMeeecee.oan.-. 69 08 I Apr. 14 p.mteecaceeanaan.. T4 3
Apr., 2 am.cooaciioo.... 65 08 Apr.LEp.meccacinaean.. 74 ke

Apri1s alm. Lol o5 | o8 |

t

“}t Should be stated that the hourly temperatures taken by the Alba-
at :’;* Wwere not in Algodones Lagoon or in the m.outh of Yaqui River, but
. '@ ship’s anchorage, a mile or two outside, in the Gulf of Califoruia.
Dﬁln December, 1890, a large shipment of oysters was made from Aca-
€0 to San Trancisco, but most of them died on the way. The few

4t reached market were considered good. This species was doubtless
‘3‘ Ostreq iridescens, a large oyster common in the vicinity of Acapulco.
"v'ho]:)e Oyster of the Gulf of California has been referred by some con-
ol -glsts to Ostrea virginica. In Carpenter’s Shells of Mu,zatlzm‘ it is
red to that species, and in the collection of the U. S, National
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Muscum are many specimens from the Gulf of California so labeled-
Cowpared with Ostrea virginica, itis of similar size and appearance
and to the superficial observer undistinguishable from it. It is found in
the lagoonsof theeastern shore of the Gulf from Mazatlan to the vieinity
of the Ilio Colorado, and is said to abound at a point opposite Georgé
Island, well up the gulf. It is found also on the western side of the
gulf at Angeles Bay, opposite the southern end of Angel Guardia
Island, and near Salinas Bay on Carmen Island. The oysters of both
of these localities are said to be well flavored, and shipments from the
latter have been made to San Francisco.

Dr. Edward Palmer, of the Department of Agriculture, informs me
that he first saw the nmtuml oyster deposits of the Yaqui River lagoons
twenty years ago, and that there was then more traffic in them than at
thepresent time. 1Ile aseribes the origin of the large mounds of oyster
shells so conspicuous there to the drying of oysters by Indians, for sale
among the mines of Sonora and Sinaloa. These oysters are still gath-
cred by Indians, and-are used in the hotels of Guaymas the ycar round.
They are usnally stored in the bay awaiting the arrival of the steamers.
Many are sent by rail to Hermosillo, and a few are shipped by steamer
to La Paz. Considerable quantities are taken fromn a stream near
Altata, at the mouth of the gulf, and sent to Culiacan, in the interior,
over the Sinaloa and Durango Railway.

I found a small oyster (Ostrea pabmula, variety glomeraia) q,bundfmt
on the roots of the mangroves in Concepeion Bay, on the west side of
the gulf. I obtained another species (Ostrea pelmula) farther south at
San Josef Island, but it was represented only by dry shells, our stay
there being too brief to permit any extended search for the original
deposits. The large Ostrea iridescens was occasionally brought up by
the beam trawl of the Albatross in dredging along the western shores of
the gulf.

The Mexican Oyster Company.—This company was in existence in
1868, 1864, and 1870. Oysters were brought from the natural beds of
Altat.b ‘md Acapuleo, and sold readily in San Francisco at 25 cents
apiece. Their arrival was annonneed by placards on steamer day. AS
many died on the voyage, the business was never profitable, and was
finally ruined by the introduction of castern oysters upon the compl(’f
tion of the overland railway in 1870.

Australian oysters.—A sack of oysters was recently brought to Satl
Francisco by a steward of one of the Australian steamers. These oy
ters were sold by M. B. Moraghan at his stand in the California marke?
and were cousidered as good as eastern oysters.
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. Su!/gestions.——Iu view of the fact that there is considerable propaga-
on among the oysters of San Francisco Bay and that no attempt has
€en made to colleet spat, it would be desirable to experimeunt in the
Vieinity of the most southerly beds of the bay with a variety of spat-
cOUecting surfaces. There are many suitable chamnels, ereeks, and
tracts of deep water close to the beds. Bundles of brush could be
Achored outside the lines of stakes about the beds or in the creeks,
and floating collectors could be moored anywhere; these could be made
80O\V-sh:u)ed, the sides and ends of coarse timbers of any sort, and the

Ottom of wide-meshed wire netting; such a craft, loaded with all the
Shells it could conveniently float, could be towed anywhere and might

€ lurge or small. Iun view of the existence of stingrays, this pattern
Ot collector or the brush collectors would be safest, to say nothing of
the ease with which they could be inspected for presence of spat.

If there were fixing surface of any description in the ereeks or sloughs
that extend from the southern part of the bay far back toward San

0se, Redwood, Belmont, Newark, and through the marsh lands gen-
Crally, it is probable that oysters would attach. When the cold tide flows
I across the extensive sun-heated flats in the springtime, it warms
Tapidly and fills the creeks with water of a much higher temperature
an is found elsewliere in the region of the bay. The warm water

OWing across the oysters brings ‘them into spawn very suddenly when
the weather conditions are favorable. My attention was called to this
tact by the oystermeli.

The crecks are, without exeeption, very muddy and absolutely with-
Ut any firm surfaces upon which drifting oyster spat might settle.

hese ereeks are similar in character. Most of them retain a consider-
able.dcpth of water at low tide. They are named on the charts of San
‘rancigeo Bay as follows: Union City Creck, Cayote Creck, Beard

feek, Mud Creek, Alviso Slough, Redwood City Creck, Steinberger

reck, Angela Creek. Quantities of brash from the drier lands, just
dack of the marshes throngh which they tlow, couldl readily be depos-
ed in them as spat-collectors.  IProm the faet that oysters have been
&}(Gll from the timbers of two or three old trestles that eross them, we
nl_lght reasonably expect favorable results from u careful experiment
With brush coliectors. ,

Shoulq it finadly be found advantageous, these creeks conld readily be
Sown with quantitics of shells of the native oyster from the shell heaps
bout, thes shores of the bay. That the native speecics has never pene-
Erateq Into them is no argument against the propagation of the castern
Pecics there.  Oceasional specimens have already been found growing
'thel'e, and the creeks may prove as favorable to them as similar ereeks
‘“‘i‘ou the Atlantic coast.

ho proper time for placing collectors in San Franeiseo Bay is yet to
¢ determineq,
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OTHER BAYS OF THE -CALIFORNIA COAST.

In Tomales Bay, Messrs. Weinard and Terry laid out about 17 car-
loads of eastern oysters in 1875. They remained there only two or three
years, until all were marketed or removed to more accessible places in
San Francisco Bay. The experiment was not repeated. Capt. Law-
son, onc ot the oldest residents upon Towmales Bay, says that these oys
ters lived and futtened as well apparently as those in San Francisco
Bay. They were laid out at Millerton Station, near the southern end
of the bay, where some of the stakes used in fencing the bed are still
standing. There is perhaps no reason why the extensive mudflats of
Tomales Bay should not be used for laying -out oysters in the same
manner as is done in San Francisco. The bay is nowhere very deep.
With two or three good-sized streams flowing into it, the natural con-
ditions ought to prove very similar to those of San Francisco. It is
18 miles long and averages 2 in breadth. There are no signs of tho
propagation of eastern oysters there, although Ostrea lurida is net
uncommon. :

From correspondents in sonthern California 1 have reeently learned
that eastern oysters arereported as propagating in San Diego Bay. A
fow years ago a quantity of oysters were placed there, and they still
remain in good condition. It is said also thata lot of Mexican oysters,
brought in a stcamer from Guaymas several years ago, were found to
be dying rapidly when the vessel arrived in San Diego Harbor, and
were thrown overboard. It is claimed that survivors from this acci-
dental planting ave occasionally found, This bay, more than 400 miles
south of San Franciseo Bay, is much warmer, and it might be that the
oyster of the Gulf of California, which failed to live in the cold water of
San Francisco Bay, would be a success in San Diego Bay. The greater
part of this bay is shallow and there are exteusive mudilats. There
are no constant streams flowing into it, though False Bay, immediately
north of it, receives San Diego River, a stream which disappears i
midsununer.

Humboldt Bay, 200 miles north of San Francisco, is a largeand shalloW
bay that may be found available for oyster-growing when the question!
of temperature has been studicd. By far the greater area of this bay
consists of tide lands, cxposed at low water. My personal recollectiot
of Humboldt mudfiats, visited in 1885, is that they are altogether firmer
than those of San Francisco, the bottom being move sandy. «

Ballona Bay, near Santa Monica, in southern California, is a small bay
where, I am informed, oysters have been placed and found to grow welly
but it is not known whether they breed there. A report upon the small
bays about Wilmington, near Los Angeles, has already been published
by the Fish Commission.*

* Report upon certain investigations relating to the planting of oysters in south-
ern California. By Charles H. Gilbert. DBull, U.S.F. C., 1889, p. Y5-98,



OYSTER RESQURCES OF THE PACIFIC COAST. 365

LAWS OF CALIFORNIA RELATIVE TO OYSTERS.

Chnarrer XVIL—.idn act_to encourage the planting and cullivation of oysiers.
[Approved March 30, 1874; Stat. Cal. 1874, p. 940.]

ofs:;]C. 1..Any citizen of the United States may lay down aud plant o.ystcrs in any
excl e buy's, rivors, or public waters of this State, and the o'?vnorslnp of :m(l. tl.xe
Buchumvu right to take up and carry off the samoe shall be continued and romain in

*t person or persons who shall have laid down and planted tho same.

o .M:C' 2. Any person or persens wlio now aave or may hereafter lay down and plant
Si Stcl:a, as hereinbefore provided, shall stake or fonce off tho land upon which the

Me is or hereaftor may bo laid down and planted, and such stakes or fencos shall
t: 8uflicient marks of the boundaries and limits, and ontitle such person or persons
P .th.e exclusive use and occupation thereof for the purposcs prescribed in this act:

tovided, That nothing herein contained shall be desmod to authorize any impedi-
Ment or phstructions to the navigation of any channels.

S_EC. 3. Parties planting or laying down such oyster body shall record a full de-
SCription of said bed or beds in the county rocorder’s office in the county where tho
Samep iy situated. The recorder shall record the description so furnished in a book
to 1o kept by bim for that purposs, to be entitled a ‘‘ Record of oyster hods.”

Sze, 4, Auy person or persous who shall enfer upon any lot of land in which there
8haly be oysters Iaid down and planted, and which at the time of auch entry shall
ﬂefcnccdor staked off pursuant to the provisions of this act, and who shall take up

nﬂ-‘v‘m‘l‘y off thorefromn such oysters, without the consent or pormission of the ocen-
ﬁ"“ts and owners thoreof, and shall willfully destroy ov remove, or cause to be
M'.“.O"t‘-d or destroyed, any stakes, marks, or fences intended to designate the bound-
vi:-'H and limits of any land claimod and staked or fonced off pursuant to the pro-
10ns of this act, shall be guilty of a misdemecanor.

'SE_C" 5. The penaltics of the penal code relativo to misdemoanors aro herohy mado
pplicable to any violation of the provisions of this act.

.SEF’- 6. All fines and ponalties collectod for a violation of any of the provisions of
(;f‘s act over and above the costs of suit shall be paid into the common school fund

tho county where the offense was committed.
casEC. 7. All parties availing themselves of tho provisions of this act a}mll erect or
ofuue to be orectod, on some conspicuons part of the grounds devotoed to the planting

Oysters, a sign not less than 6 feet in length and 1 foot in width, on which shall
70 Painted in bluck lettors upon a white ground the words, “ oystoer beds.”

%81‘30.- 8. All acts and parts of acts in conflict with the provisions of this auect, and
SPecially an act ontitled ““An act concerning oysters,” passed April 28, 1851 (Cal.
A Mf-» 1851, p. 432), ns also the act entitled ““An act concorning oystor Leds,” approvoed

DPIil 2, 1866 (Cal. Stat., 1866, p. 848), are heroby ropealed.

"C 9. Thix act shall not npply to any tide lands which the State may have sold
hltlc:;\'ato P;u-cios; Provided further, That nothing herein shall Lo (.:onstrucd as to
a ¢re with tho right of tho State to sell or dispouse of any of tho tido lands, nor te

%0tin any manner the rights of purchasers at any sale of the tide lands by the State.

NI;S 10. This act shall take effoct and be in force from and aftor its passage.

E.~Tho acts mentionod in section 8 wero continued iu forco by Political Codu.

CHAYPTER XVIIL.—Penal code.
602. 1o

7. En;"l?_!‘y person who willfully commits any trespass by oither:
ra orm(‘nnfg up(tu any laud ownod by nny ot.h'er; person. or persons, whor};on oys-
iny gyet 1?1 shollfish are plantedor growing, orinjuring, gathering, or carrying away
c("’er“:d ;’1:3 or other shc]lﬁsl'x planted, growing, or being on any such lands, whether
or dﬁstm)b- water or no.t, without t.ho liconse of tho owner or legal occupant thereof,
oncss, o yu.)g or.‘removmg, or c:}usmg to he 1-(51110\'(311 or (’(ustx.'o):od, any stakes, marks,
is g“i.l’t T 8lgns Tllcended to designate the boundaries and limits of any such land,
¥ of a misdemeunor.
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WASHINGTON.
NATIVE OYSTER INDUSTRY OF WILLAPA OR SHOALWATER BAY.

The total annual output of native oysters from Willapa Bay isabout
40,000 sacks. Opysters are taken from the natural deposits bLelow low-
water mark, the large ones marketed and the small ones trausplanted
to the adjacent tide lands until they attain a marketable size.

This large but shallow bay is cut by many intricate channels of deeper
water where small oysters (Ostrea lurida) are obtained by tonging from
flat-bottomed boats. They are then culled or sorted, and the bulk of
cach boat load, not being. at onee marketable, is scattered broadcast
with shovels upon the selected bedding-grounds above low-water mark.
This is done when such oyster-grounds are sufliciently covered by the
tides to permit the free passage of boats. Two and a hall’ years is the
usual time required for the desired growth.

Iiach oysterman marks the boundarics of his bed of transplanted
oysters with young pine saplings from which most of the branches have
been trimmed, the tops being left to render such marks morve conspic-
nous. Some planters occupy as mueh as 100 acres of tide land in this
way.

For transplanting, sandy or other smooth bottom is preferred; it
should be clean and free from seaweed. 1t is claimed that in such
situnations oysters rcach their full size mucl sooner than on muddy
bottom. Seaweed or grass grows rankly in many parts of Willapa
Bay, and in the vicinity of Oysterville has taken full possession of
large tracts that were formerly valuable for oysters. It is frequently
mowed, but this is difficult work and can only be favorably done at
one stage of the tide when the depth of water is only a few inches,
while floating weed is likely to accumulate against boundary stakes
and break them down. . )

Oyster beds here are not inclosed by closely set stakes, there being
no destructive stingrays as at San Francisco. Starfish are abundant
upon the natural beds along the channels, and are constartly destroyed
by the oystermen when tonged up. Ocecasionally severc winters are
ruinous to the transplanted beds, as the oysters frecze by being left
‘exposed at low tide. In 1888 the cold weather killed G0 per cent of all
oysters laid out above low-water mark.

After the culling operation, salable oysters arc thrown into floats,
through which the water passes freely, for safe keeping until sacked for
shipment. Sacks holding nearly 2 bushels of oysters sell for $1.75 per
saclk. :

An average of nearly 400 baskets of Willapa Bay oysters go to San
Francisco by cach steamer. Steamers run every four days, and as the
baskets hold nearly a bashel, it is probable that over 35,000 bushels are
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USed in San Francisco annually. These, at the Willapa Buay price of
8175 per sack (of 2 bushels), are worth $30,625.. Very nearly as many
€0 to Portland as to San Francisco. Theremainder goes to the smaller
towng of Washington and Oregon.

Bay Center.—Three or four times as much oystering is earried on
here as ag any other place in the bay, and during the past two years
the business has greatly inercased. The total population is about 200,
Me-third being Indians. The latter class is largely employed in the
abor of eullin g. A few Chinamen arc also employed as cullers and
Tender excellent service. There are fifteeu proprietors in the Lusiness
'°re, emiploying o fleet of 15 plungers, 35 bateaux, and 18 floats. “The

ative Oyster Company” of Bay Center ships chicfly to the Tortland
Market,

Oysterville.—There are over 1,000 acres of transplanted beds here.

he village is of about the same size as Bay Center, and like it is
s"!’I)Olrted chiefly by the oyster industry. Oysteryille was formerly the
Chief seat of the fishery, but the beds have become so thickly covered
With grass that much of the business has been transforred to Bay Cen-

L. There are at present but ten proprietors engaged in the oystelr

Usiness,
B"uce}mrt and North Cove.—At Bruceport, which occupies the third
D?il.ce in oyster production in Willapa Bay, similar methods and con-

ttiong prevail.  The oyster business at North Cove is chiely carried
" by the erew of the life-saving station located there, who restrict it
:f? the cultivation of « plants” purchased from other parts of the bay.

1 area of transplanted beds in the latter place amounts to abont 25
Acres, yiclding nearly 500 sacks per annum.
ext ‘C?npcraturc.-—lt is not 1111]i!< cly that the summer temperature of the
"r-ll en‘m southern part of Willapa Bay may be close to that of San

Meiseo, and that eastern oysters would propagate there.  From the
*ﬂ‘lel]y nature of the bottom they might be expected to do well, pro-
Vided tl,0 conditions of temperature were similar, 1t is certain that
]:;(zlna-tive oysters of this bay breed freely at San Fl‘:bll(;isc().- W © know

ing as yet about the summer temperature of the water in this bay,
(fx"el)t as it is indicated by observations made by the Coast Survey
e&l:ller Gedney in the northern part. The temperature even there may
¢ h'{.s‘”her than the following table indicates, as the observations were

Made at 4 a. m., when the temperature is usually lowest, day tem-
I::i:“tlll‘cs being as a rule higher. Ranging, as it does, usually no

Cr than 60° at 4 a.m., for August and for that part of July covered
Y the record, it is probable that the temperature would not be lower
o f%‘(‘)g5° f(:r a'fternoon observations. Assuming a summer temperature
ably ¢ to 65° for that part of the bay neurest th.e SCily We 13y Ieason-
CXpect to find tho water decidedly warmer in those parts of the
or 20 miles back from the sca. A carefal study of the tempera-

€ of this locality would no doubt yield important information.

Tuy
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Surface temperaturcs taken at £ a. m., daily, by the U, 8. Coast Survey steamer Gedncy
in Willapa Bay, 1890.

Locality. Date. i Temp. ! Locality. ' Date. Temp.

; —m ——

North Cove...ooanennnan.. July 26 579 | North Cove.......oooonee. Sept. 4 580
L T 27 62 |, Doveronninniniaanass 5 58
DOeeeiiiieaannn 28 58 i Dooeeneniiiea. 6 50
Doueeeniiaanens 29 61 Do.ooeeea e, 4 59
Do 30 60 Do 9 56
DOweeeaaeeaaaaaos 31 62 Do.eeiveniaaiai ot 15 08
Toke P0int ceveeraneen. Aug. 1| - 61 |l Do, 16 59
South Bend............... 2 65 i DO 17 52
DOuceeeceaeeaaanann 3 65 Do..... 20 55
Do....... 4 64 Do..... 23 54

North Cove. 5 60 .| Wllhgm Bay 24 65 .
Do..... 6 61 0..... 27 53
Toke Point, . 7 61 j; North Cove 29 60
South Bond. 10 61 ' South Bend 5 56
Toke Point ... 12 62 - 1 56
DOveare i * 13 62 54
DO e el i4 63 55
D 15 63 54
Oivecennacnnnans 16 60 HE
South Hend........... . 17 64 H2
Do.ceeenanennn. .. i8 64 52
Willapn Bay 10 60 It 54
Sunshine (Nasal River)... 30 60 52
Sealand . ............ 21 61 53
Do 22 62 53
Do. 23 62 54
Deo.. 24 63 51
Do... 23 62 a6
North Cove. 20 62 54
Do....... 30 62 h2
Do... 3l 59 50

DOseecnvnnenannenen.. Sopt. 3 58
s i

Boats, cte.—The sloops employed in Willapa Bay are usually similar
to those in use at San Fraucisco, where most of them are built, It
fact, both the oyster-planting companies of San Francisco have larg®
interests in the oyster industry of Shoalwater Bay, and when possible
similar fishery appliances are employed. In both localities the sloop is
designated as “plunger.” .

The “float” in which oysters are stored for market is u simple affail
with the floor pieces scparated to admit the water freely. It issul”
ported at the sides and ends upon unhewn logs or other solid timbers
sufficient to keep it afloat even when heavily loaded with oysters. AlF
boxes are not used for that purpose, as in the San Francisco type ©
float. The usual size is 12 feet by 30 feet.

The ¢ bateau,” as the craff for tonging, culling, ete., is locally styled’
is quite different from the oyster barge or scow of San Francisco, wher®
a larger and heavier boat is used. It is usually about 30 fect long:
with the general plan of the sharpie—the bow sharp, stern square, botr
tom flat, and sides flaring. The bow and stern are partially deckelr
and there is a waslhboard along the sides. Sometimes it is fitted £
sailing, being then cat-rigged, with centcrboard and outside rudqer'

A few bateaux are decked entirely over, the oysters taken in tougl”g
being heaped upon the deck, where they are afterward culled. ghlll
ail-

style is now preferred by many oystermen, because it requires no
ing out, and permits the ready washing of oysters in culling, 2% ot
water dashed upon them runs freely over the sides. When tho gre

the
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Talnfall of this region is taken into counsideration, there is an advantage
for the bout that requires no bailing out. ’

_This light-draft type of boat is well adapted to the shallow waters
of the bay where it has developed. It will float more oysters in slight
depths of water than any vessel of its size with which Tam acquainted.
A couple of them have recently been taken to San Ifrancisco, where
they are known as Shoalwater Bay boats. Iu the form with flush deck
_the pysters are kept from rolling overboard by light bulwarks, 8 or 10
Inches high, at the sides. Another craft in use here is the house boat,
Which is a simple scow, upon the deck of which a house is constructed
for warmth and pmtection in winter culling of oysters. A stove may
be added if desired.

PUGET SOUND,

The following statement of the oyster fishery of Puget Sound is from
the report of the State fish commissioner, Mr. James Crawford, for 1890.
To this T can add but little, as heavy rains and unfavorable tides did
hot permit satisfactory investigations during my brief stay at Olympia:

The table below gives the location of the prineipal transplanted oystoer beds on

Uget Sound, average numbor of sacks produced per woek, and number of acres in
Cultivation:

3 ! Weekly :
Location. i Aeres. | output,
’ . macka.

Mud Bay - 40 45 |
Oyster Buy .. O 100
Big Skookum

North Bay. | 100
Hood Cana o U
Samish Bay e 2% 25
Scattering ......o--n--eeoon- 4o 156 |
: i 350 |
— I

Total coovnimeeeoeiinns Tou4b

The ahoveaverago is for eight months in the yoar. During four months of summer
N0t miore than one-third of the amount given ahove is averaged. Tho number of
Acres now in cultivation could easily he doubled if tho demand required it, and will
most prohably be, as now perfoct title can Ve socurcd to the tido lands upon which
the oystor beds are located. Thero are about 125 persons engaged in gathering
O¥sters in the district, 60 of whom are Indians. Oystors are valued at $1.75 per sack
°f 2 bushels each.

The industry does not appear to be a thriving one. In fact, a dozen
years ago, before eastern oysters and thoe native oysters of Willapa
ay were commonly available on Puget Sound, the local resourees were
11191'0 systematically worked than they are now. Capt. W. J. Doane,
of Olympia, informed me that he once had a wholesale oyster business
mounting to nearly 1,000 sacks a weelk. These were supplied to all
¢ towns of the region, from Olympia to Victoria. His trade is at
Present confined to Olympia.
V"J?h_e best native oyster localities of the region are doubtless in the
Iehnity of this place. Budd Inlet was formerly good oystering ground,
H. Mis. 113 24




370 REPORT OF COMMISSIONER OF FISH AND FISIIERIES.

but the growth of the town and the eonversion of the inlet into the
present harbor of Olympia have been disastrous to the original oyster
deposits. Those bays and inlets of the sound which receive rivers are
better adapted for oyster cultivation than those with more salty waters.
The inlets of the Olympia region are well supplied in this respect.
There are extensive natural oyster deposits in the vicinity of Belling-
ham Bay, Samish Bay, Port Discovery, Port Orford, Hood Canal, and
many other places in Puget Sound, but many of them are remote from
fresh water. Oyster Bay, near Olympia, is considered the most favor-
able of the localities for oyster-cultivation. ' '

Puget Sound abounds in starfish, which are considered very destruc:
tive to the native oysters, : '

The close season from May 15 to September 1 is not enforeed.

Indians are the natural laborers in this ficld of industry, and the
few whites engaged in it have expended very little mouney in any branch
of oyster-cultivation.

Surface temperatures taken by U. 8. Coast Surcey steamer Medrthur at Olympia, 1891.

1
Nov. 25..... ‘ 467 (da.m.) | 52° (d p.m.) || Dee. 1 ..., 467 (4 .m.) | 44° (4 poml)
Nov. 26.....; 490 4 a.m.) | 509 (4 p.m.) || Dec. 2..... 402 (4 a.m.) | 430 (4 p.m.)
Nov, 27..... 482 (4 a.m) | H0° (4 pom) | Dec. 5..... 370 (4 aom.) | 430 (4 p.m.)
Nov. 28.....] 41° (4 a.m.) | 510 (4 p.m.) | Due, 4 ..., 322 (4 pom) | 382 (4 p.omy)
Nov. 20.. .0 440 (da.m.) | 489 (4 p.m.) |! Doc. 5..... | 340 (4 a.m.) | 367 (4 p.m.)
Nov, 30.... A 479 (4 a.m.) { 51° (4 p.m.) | i

EASTERN OYSTERS IN PUGET SOUND AND WILLAPA BAY.

Governor &, P. Ferry, of Washington, informed me that he, in com-
pany with Col. Laramie and Mr. Williain P. Wright, made an experi-
ment in planting eastern oysters near Olympia many years ago. Tho
history of the experiment is lost, but Governor Ferry’s recollection of
it is that two sacks of oysters were put in Budd Inlet, about 2 miles
from Olympia., They were perhaps not properly looked after, as they
were soon lost sightof. If was observed, however, that they lived for
several wecks. The history of eastern oysters in Willapa Bay is siml
lar; o few sacks only were laid out in the vicinity of Oysterville. They
lived as well as those at San Fraucisco, but no signs of propagation
were ever discovered. It was conceded by oystermen that there were
hardly cnough of them to insure fertilization. This cxperiment WaS
made several years ago and has never been repeated. Many oyster
men of Willapa Bay are disposed to try bedding eastern oysters when
they can get direct railway communication with the Atlantic coast.

TIDE LANDS OF WASIHINGTON.

The following, relative to the sale of tide lands in WashingtoD is
from the report of the State fish commissioner for 1890 :

The law passed by the recent legislature (known as the ¢ tide-land bill”), giving
the right to purchase tide land from the State, thus securing perfect title t0 thell
trausplanted beds, will, in the opinion of nearly all the most prominent oysterme?’
cause a rewarkable growth in the oyster industry, as prior t¢ the cnactmel
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2(1)‘:1‘:1“1 a law luany were .dcterred fro.m cembarking i‘u ithe business bocause they

Altey ]:l(.)b acquire perfect 'tltlo to the tide lands on which young oysters aro planted.
ay ‘Y_"lllg takon fl‘Ol}l Lholr'natuml beds., Thoe railways now lu:ing‘huilt to‘\\.’illapu

the ]1i‘ in :115.0 be an incentive to many, as tho ]u.ck o%’ trinsportation fllb:il]tl'es uu‘(l

8o & 'Kh tariff charged by the present transportation lives wako the margin of profit
Swall that none but large dealers can successfully carry on the business.

THI, OYSTER LAWS OF WASIIINGTON.
{Hill's Statutes and Codes of Washington, 1891.]

ti%ii '(Il’iyht to plant oysters may be acquired.) A pcrs(m. being a citizen ot"this
oo, \\'il“-]m lins planted or.wlm may hereafter ]:)l:l.flt. oysters in any bay or a‘rm of tho
"'“(Juirtfm there Areno natiiral beds ().f oystoers '\\'l“lll.l or bordering upon t-h‘ls ht-:.l.lc, may
suel, ; ¢, by conforming to ﬂlf’ requirements of this cl'mplcr; an exclusive right for
Not, oil Plll‘.p()se to that portion of such bay or arni of the sca as ho s]lfl.“. snl(‘)ccnpy,
pcrsoi\cccdmg for any one person an area of moro than 20 neres: l’rovulcr{, I ll:.lt no
wit, ltllm' poersons shall lo.cn:to or cause to be located oyster 1)()(“.! nany ¥ ray micl‘lul.'mg
rco }e Itl'co uso and privilego of any person or porsous cutting timbers or logging,
258:1‘\ eying saud llogs to mnr'k(.)t,-. N o
ellcﬁ)t. (O:I/elcr clmmsl——-J{ow initiated—Must be recorded.) 1]1'0 person (.lcmrmg t.ho
8 of tho preceding section shall cause the place or portion Lie desires to claiim
QOruZrmurked, 80 .ﬁu‘ as is 'practica.blu, witl¥ stakes or other artificial marks at .t.hc
(lua]i[-s’ with bou.rl.ugs 1o adjacent nut-urfz.l objects, and shall nake, bc.fm'u some (If?l(;(}l‘
; ied to administor oaths, an affidavit that he has taken the prewmises so deseribed
¢ purpose of planting oysters, and that ho has planted or is about to plant
s thereon ; that said premises are not upon and do not inchule any nataral bed
Qxc?:t:)m’ :.md that the.sam.n are no.t; occupied and (:l:ximo'(l, in aceordance withlaw,
m‘“llt)ed Yy himself; and l'f sz.nd premises-shall hiave herotofore bccn'tak«:n and f)ysters
ha) 1, thereon, then wlthw thr.eo months.after tho passage of this net, and if thoy
aviy, 'crcuftnr be tzukc.u, then w?tl}ln one month :1ft01‘ tu.kulg.tho same, t}]lo porson
101‘008(‘8,0 tilkm.l or .tukmg tho said premises sliall causo his claim, with a (}(:scl'xl)mun
Coungy ..md (l.ﬂl(hlVIt as above 1:0(11111'0(], to Le recordoed by the cgnnty anditor of the
2587& Iu‘wlnch they may be situated. . . - .
Clain, - {Lxtent and number of oyster beds of B.m!/l'cvt‘;launanl..) The sanle porson may
ot in(fnd occupy moro thait ono placo* I'rovided, Thoe prouises so cl:um'c‘d hy.]nm do
Dlaceg all occupy an area groater than 20 acros: Aud provided furtler, That inthoso
"3 used and occupied for the purpose of beddiug marketable oystors, 10 ouo person
;5 ‘8’°Cllpy an area greater than 100 by 200 feot, or 20,000 feot of Bup?rﬁ(':inl arcu.
Pthér . (Com'c‘l/a‘n.cc:' of right to oyalcrﬁbct{u.) Any person may transfer .lus right to any
of thol)erso.n qualitied to ]u?ld, by signing t.}no transfer upon record, in ﬂ.w Presonco
Manpey ‘u.ud'ltur, or by a written transfer witnessed and acknowlodged in {he samoe
mo T a8 is or may be required for deeds.
0011‘:,83' (Record of' oyster clai'nw..) It shall Lo the duty of 1'311'0 conu‘ty‘ :}uditor of any
l’ft‘smi’t, whcm‘clmms and transfers made ll).l.d(:l.‘ tho provisions of thu? chapter are
00 (.’d f:O hmt for r'ecord or ovtry, to receive fuul record the simo in a scp:lrujﬁo
tmuilmlzlOvuled for this purpose, upon being paid the same foes as are allowed in
P c:ufcs.
‘hi: a(:;t(_:'ulawful Sor non-residents to take o_l]stcr‘x.). IFrom :.llld :mt.'Lcr the :Ll)l)l'(.)\':l-l of
itang !ln(ll f!h{lll not bo l':l.wful for any person who is not: at Pho time an actnal lllh:'l.b-
an actuﬂl‘esulogt of this S‘tato, and who h.ns not been for six months ncx't 1)1'cced11{g
owy, N, inhabitant or resident as aforesaid, to take or gutl.u:r ()?'steps, eitber (f" his
Ay, op unt or on u,c.count of others, for gzth or trunsporf.n.mm‘l, inany of therivers,
iug $500 \va.fcors of this State; uud'on c(‘mvlctmn ‘slmll bo fined 11% any sum not .u,\'cc(:d-
©Xcoal: n(n. less than $100, or to imprisonment in the county jail for a period not
£ 8ix months nor less than one month, or both, at the discretion of the court,

°.\'st0
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2591. (Dredging for oysiers below lowest ¢bh tide prohibited.) It shall not bo Jawful
for any person to rake for or gather oysters in any of the rivers, bays, or waters 0
this State with a dredge, or imploment so called, or be employed .upon any conf
boat, or vessel engaged in the taking of oysters by the process of dredging in any ©
tho waters aforesaid, not above the lowest ebl tide; andon counviction thereof Bhﬂl
be fined in any sum not exceeding the sum of $50, or to imprisonment in the county
jail for a period not excecding twenty days nor less than ten days, or both, in thoe
diseretion of the court. . - .

2592. (Taking of oysters prohibited during certain times.) 1t shall not he lawful for
any person to rake, scrape, or gather oysters in any of the rivers, bays, or waters ©
this State, for any purpose whatever, from the 16th day of May until the first dsy
of Scptember of each ycar; and on conviction thereot shall be fined in any sum 1o
oxcecding tho sum of $50 for each offense, or to imprisonment in the county jail for*
a period not execeding twenty days nor less than ten, or both, at the discretion ¢
the court. ’

2593. (Small oysters Lo be relurned to beds.) Itshallnot be lawful for any person to
destroy oysters taken from the natural beds by assorting or culling thom on land ©*
shore and leaving the small oysters that are there to die; but in all cases the smé
oysters:shall Le returned to their natural beds, or to private beds for cultivation:
And if any person shall offend against the provisions of this section, or in any way
wantonly destroy the small oysters, he shall, on conviction thercof, be liable to ?
fine for each offouse, or imprisoument as prescribed in section 2591 of this volum?®
of gencral statutes.

2594, (Right acquired by discovery of oyster bed.) Any porson or porsons, heing 8
citizen or citizens of the United States, who shall discover any bed or bods of oyst‘fts
in any bay or arm of the sea bordering upon this Stato that has not Leen before ‘1_15’
covered, shall, by right of said discovery, Lo entitled to the exclusive right or prive
iloge of gathering or dredging oysters on said bed or boeds for tho term of five yoar®
Tho person or persons making such discovery, who desires to avail himself of tho
rights and privileges hereby granted, shall be required to designate the placo an¢
area of the bed or lLeds so discovered, with the stakes or othor avtificial mnr}fs'
and shall make aflidavit bofore the county anditor of the county in which such 1%
covery has been made that he located the premises so discovered, accompanied DY s
description and diagram of tho same, which shall bo filed in tho office of said county
auditor: Provided, That the restriction and protection of the discoveries shall be
acres.

2595. (Unlawful to gather oysters from heds located by another—Penalty.) It shall nob
be lawful for any person to gather by any means on any beds located in accordan®
with the preceding section, exeept at the option and by the permission of the Pﬂff
or parties holding the same, under a penalty of $500 fine for so offending, or imprie”
onment, to be recovered in a civil action, to be brought in the name of the State-

2596. (Time allowed certain persons in which to remove oyster beds,) Any person W
has, prior to the 26th day of March, A. D. 1890, planted oyster beds upon at
of the shorc lands of this State, shall he granted a period of not less than 8t
months nor more than three years after said land has beon sold by the State
remove the same; the time to be dotermined by the commissioner of public 120 o
And any person shall have the cxclusive possession of said tide or shore lan¢
during tho time that ho has to romove said oyster beds under the provisions of thl:
act: Provided, That in case any planter of oysters shall fail within the time allotte"
to removo the said oysters, ho shall be deemed to forfeit the samo to the purchas?:
or owner of said lands: Provided, That this shall not apply to tide lands within LA
miles of an incorporated city. :

2597. (Conutruction of word ‘‘ person.”) Wherever tho word ¢ person” is used 3°
this act, it shall be deemed to mean person, persons, firm, or corporation.



PLATE 6.

1889 to 1891. (To face p. 372.)

Report U. S. F. C.
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SHELLHEAP IN ALGODONES LaGO0N, GULF 0F CALIFORNI, ACCUMULATED THAOUGH THE DRYING OF OYSTERS By YAQUY INDians,  LIVE OYSTERS AROUND
HARGIN,
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(To face p. 372.)

S. F. C. 1889 to 1891.

Report U,

CULLING OYSTERS; SINGLE FLOAT IN FOREGROUND, DOUBLE FLOAT IN BACKGROUND; Scows, £TC. THE MorgaN OYSTER COMPANY'S STATION AT MILLBRAE,
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1889 to 1891.

-S. Fo. C.

Report U

INCLOSED OYSTER BzD AT Low TIDE, SHOWING HOW THICKLY OYSTERS AR LAD OUT, M, B, MORAGHAN'S ESTABLISHMENT
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S. F.C. 1889 to 1891. (To face p. 372.)

Report U.

LaRGE DOUSLE FLOAT, WITH Scows, ToNas, BASKETS, AND OTHER FEATURES OF THE OYSTER FISHERY, M. B, MORAGHAN'S ESTABLISHUENT,
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(To face p. 372.)

1889 to 1891.
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Report U

ToNGING OYSTERS IN S4N FRANCISCO BAY,
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Bay CENTER, WASHINGTON, CENTER OF O¥STER FISHERY OF WILLAPA BaY.
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FisH AND OYSTER BOATS IN ' VEGETABLE SLIP,” GALVESTON,
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