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objects whioh rapidly develop into something recognizable, and wnen only about the size of the
head of a, pin attach themselves in myriad(t to weeds and other objects, living or dead, near
sbore. In this condition they furnish food to & Ja,rge number of rapacious animals, but grow_ with
snch celerity that those which survive attain their fnl1size and QtlDor in two seasons, or, nnder the
most favorable auspices, e'gen in one year.

Associated with the Myti1M8 edulis, and of like habits in general, are two other widely diffased
lIpecies, the big" horse mussel" (Modiola modiolus) and the ribbed mussel (MQd-iola plioatula).

The former of these two is Arctic in its range, and rarelyaeen south of New Jersey on our
ooa.st, or Great Britain Il.nd France, in Europe. Fond of the deeper water it is to be looked for,
according to Verrill, U at extreme low-water mark in the crevices between tbe rocks, and UlJIJally
nearly buried in the gravel and ftnnl.v anchored in its place. Sometimes it oecurs in the larger pools,
well down toward low-water mark, • • • and, although it is almost entirely confined to rocky
shores and bottoms, it extends to considerable depths, for we dredge, it abundantly in the Bay of
Fundy, at various depths, down to 70 fathoIUll." It is larger and heavier than the common mnssel,
being 6 inches in length sometimes. Generally lacking anything like the prett.y radiating lines
which adorn the mytllus, this mussel is co"rered with chestnut-black glossy coat, rudely haired
towards the tip. It will easily be distinguished.

ModWlo, nigra is a rare form oooasionally washed up on ou northern shores by storms. It
lin'S in the deep Sea.

Modiola plicatfJ.la, on the other hand, belongs to high-water nIlU"k, clinging tQ rocks exposed
more than half the time in many 6a8es by the receding of the tide. It is very abundant in Long
Island and New Jersey, along the muddy borders of the marshes and banks and among the roots
of grass. In the brackish tide-streams that indent the coast, and in the drains throngh the salt
marshes, these ribbed muaaels are found C1'owded in among the stones, or embedded in the
Jleut-like soil of the banks near high-water mark. "In this position, with the upper poBterior

portion alightly exposed, they crowd in such numbers as to form a oomplete stratum from 6 to
12 inches in thicknes-a. A gTeat portion of the time they are, of comBe, out of water; but they
retain enough to serve the demands of their economy duling the recess of the tide, and tUect it
when any 4istnrbance prompt8 them to close tbe shell."

A closely allied species, the Modwla ham-emu, is occasionally met with, especially on oyster
beds, adbering to-the shells, where it is sometimes very abnndant. It has been introdnood with
the oysters, from the south, where it is common. It somewhat resembles the preOOding species,
but it is shorter, broader, with strong radiating ribs, many of which are forked. Its color il!

yellow or yellowiah brown, from which fact it get8 the popular name of" yellow mtl8l!l6l." Itbelongs
naturally to the Gulf of Mexico and the southern Atlantic coast from Florida. to Delaware, but

is flO thoroughly introduced into New Jer8l.'Y that, as Profef:lflor Lockwood-infunos 'me, itgroWB

abundantly through the sedges along the southern coast of that State, and serves 88 "etool8-" for
the young wild oysters. In :New York Bay theSe shells exiet in considerable qwwtities,bnt do
not mnltiply, and unless re-enforced by constant &OOeSSiODS from the Ohesapeak-eBay,brOUgbt by
the oystermen, would speedily disappear.

The natnral service rendered to the world by the race of mueaell!l, so far- BS 'We -oarieee,consiata
in the resistance their well-knitted colonies oppose to the waVeBand OUrn'JDbJ"th:a8:preventing
largely the wear aud tear of certain portions of coast i in the: tact tbJlt-thehigJlly~ 03'ster
often finds alodgm6I1t for his young on their shells when otberwisetbey:woald:ped&h,;and ill

the food which they supply to marine animals of variOUfl lrinlk.- _- ,.. ..

8ea1a, particularly in babyhOOd or youth, subsist hqety 11pOIlmolltutea,ibt~·aoQe&iIWl&
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of 'Which, where they live, is probably the large arctic mussel. "The common star-dsbes feed

largely npon mUMS, as well as oysters, and they also ~ave many otber enemies among the
invertebrates, chiefly the Whelk, drill, and other boring or crushing sbelUish. A small parasitic
crab-, Pinnot'MrtB maculatwl, lives in their shells, between their gills, in the Bame manner as the
common Pinnotkeres 08treum lives in the oyster. The principal enemies of mllssels, though, are
fishes of various 80m. The SCllp and other kinds devour their yonng,and the drum, weakfulb,
tantog, &c., live largely upon the 01<'[& ones wherever the beds exist." In some regio1l!l, New York
Bay particularly, it is difficult to prevent clusters of mussels growing among the planted oysters.
This is considered very damaging by the planters, Dot because the mere presence of the muasel8
is harmful, but because they attract the drums, skares, and other fishes highly destructive to the
valuable oysters. At Stump Shoal, Little Egg Harbor, N. J., howe,'er, I was assured that the
excess of mussels there wonld crowd out the oysters by their abundance and more rapid growth,
80 that planting there was ~prooticable.

2. (JOMMERClAL IMPORTANOE OF MUSSELS.

Besides being almost intl,ispensable as bait for certain fisb, mussels are eIteDsively used as an
article of food. They are largely cultivated in all Enropean waters, in so-called" parks." In the
North Sea these consist of large numbers of trees, from which the smaller bmnch68 only have
been Cllt, and which are planted in the bottom of the sea at such a distance from the shore that
their upper portion is pa.rtially laid bare at low water. After four or five years they are raised,
stripped, and replaood by others. ' In the bay of Keil, Germany, alone, about one thollsand of
these trees are annnall, planted and about 1,000 tons of mUS8els are brought on the market. Bad
seasons occur, however; both with respect to quality and quantity, owing to various causes. In
the Adriatic the mOElS{lls are raised on ropea extended b6tween poles rammed into the ground.
The ropes are raised and stripped once in eighteen months. The musaellMlds of Great Britain
a,nd western continental Europe are worth hundreds of thousands of domus annually. For infor­
mation in detail in respect to them the reader may con811lt the lectures by Dr. Philip Oarpenter
on Mollusca, printed in the Smithsonian Report for 1860, Simmonds's "Oommercial Products of
the Seat" Phipson's "Utilization of Minute Lite," and so forth.

In Ameriea no 8uch cultivation h86 ever eXisted, or is likely to be adopted for scores of years to
come, since onr' wealth of the preferable oyst:er8 and olams is flO great; stiU this mollusk is Dot
altogether neglected on the American bill of fare. Bnt before I proceed further let me say that
to the aborigines of this continent the mussel has always been of very great importance as food;
and in eonversation recently with Mr. H. W. Elliott, who has acquired a wide repntation by his
reports upon the fur-seal fisheries and the general natural history of Alaska, I learned many inter·
eating facta bearing onthi8 point.

Mr. Elliott said tbatth.e muMel of Alaska,whioh is the same llo8 the MytiltUI edulU of Enrope
and tJu:j eastern United. States, is found from Saint Lawrence I81&nd, south of Bering Strait,
through Bering Sea, along the IllOIlthern shores of the Aleutian Islands, and in the waters contig­
noU8 to the OOftIt all the WAy to San Francisco. Mr. Elliott is Dot sure, but he believes it clings
to the 891aU iBtaudeknow.n &l!lthe Diomedes, and is gatheredhy the Eskimo (in limited quantities)
eleararonnd to Point :Barrow. It is in great abundance from the head of Cross Sound to the
StraitsofFttca, 'and iBeapeclaJlylnxtirIant in growth-and nnmbers throughout tbe whole of the
aitkanA..~'8Ildin thatexteDsive .chain of le88er and greater islands wWch break the ilWtill.

of the NClithP:aculu4ll"e,it.reache8the OOWilt of British Oolumbia. It is al80abundant,but nQtof

~larg$:~in:the wh6leotPuget Sound and neighborhOOd.
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Of that wbole great region it constitutes the molluscan food-supply, since no oysters grow
theI'('o, and the" clams" ({Jardium, My,!, &0.) are nowhere numerous. Every day the women and
children of all the Indian~ near the coast are out picking TIlussels from the rocks, and they are
eaten the year ronu,l. The white inhabitants of that wilderueils also consume them, and the Rus·

sian name for tllet;e mollusks is "black shells" (chornip. rakooshka).

The Alaskan method of cooking is by boiling. SODlfltimes a \"hole bunch weighing 10, 20, or
even 40 pounds, is thrown iuto the pot of boiling water. WherJ the shells gape the water is poured
off, and the Indians sitting arodllli the Jire gleefully pick ont the mollusks with their fingers and
t-ransfer them swiftly to their mouths ty the same primitive instruments.

Similar feasts take place on Vancouver Island and elsewhertl amon~ tbe more southern
tribc8, but there they are said genemllJ' to practice roasting instead of boiling.

As is shown by tradition and the presence of the shells scattered through the ftlhell.heap8 of
the Atlantic coast. mussels formed a.u important article of food tO,the eastern Indians. Prof.
Samuel Lockwood told me he once di15covered a place ou MohinkBun Creek, near Kej'Ilort" N. J.,
where it was evillelJt that the lndiaru.. hau li\'ed wllOlIy on ModinlU8 madiala, railling a monument
of the fact in a great heap of the refuse sbelh;. Them is DO doubt that e"er;vwhere along the coast
tin's gflthered and ate them oolJstantls.

The Indians made use of their shells also. It is well known to all that the vanity of the red­
mlU\ is shocked by the presence of tbl:l llJeagre beard which would, if permitted, grow in a scanty
wax upon his chin. All Indians pun ont th('s\~ bairs with a diligence wbieh disregards all the
pain. The apparatus used by the Delawares to accomplish this, a{'co:rding to Heckewelder, "con·

lSi~tt'd or a pair of muss£'.l shells, sharpeHed on a gritt;y 6tone, which 8ns1"ered very well, being
Homewhat like pincers."

III rer;pect to the present demand for tbes£' mollusks, I find that it is wry small, except in
Nt>w York Citro Almost tbe oIlly other locality where I found them availed of as food was at

Savannah, Ga., where t1i'c negroes eat th~m occasionalls, but find them tough and often bitter.
They are IH~Yer seen in the Savanuah markets.

In tIltl city of New York, hO\le\'et, they have been constantly ufled as an article of food for
many ~·tlars. The season for musBels is midsummer, though SOBle h3>\'o asserted that they
are OlliS fit to eat during cold weathm'. That the:r dQ not come to market mach in winter, bow·
en'f, is largely due to the fact that then the persons who employ idle time in BUmmer in procuring
them.are busy.

Tbe mussels sold in New York ma.rketR come from the East River, from Sandy Hook; and
l'specially from Rockaway and Canarsie, Long I~lal1d. '1'here are some evidently frum thc north
s}JOre of Long Island, also, ",inee Mr. Mather gin's me a note that one man at Port Jefferson
Io;hiPlJetl300 husbels a \lay on many days, and in May aud June of 1880 averaged 900 bushels a
day. He got $1.2.) a h:~rrel for them in New York. )fUf\f,elS a,re exceedingly plenty there, but
the dl'luH'md is limited.

The men who gather mussels for this market are an inferior part of the population,M Il rule.
since the rl:'gnlar oystermen do not ca~ to take the tmuble. The clammers get them to a.cerlain
extent. Tbt'y are detached from the I'{){lky beds, where they lie In masses, by the use of .. strong
fork.

The mOSl$els are bronght ro the city e"ery day, and a.re sold almost entirely at Fulton mar­
ket, where several wagon loads and several sail-boat loads are disposed of each mornioi,at frOm
$1 to 11.50 a. barrel. .A. few alsoa.re daily received at the Broome street wbarveL '!'be amount
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coming in varies, but runs from 1,000 to 1,500 bushels dailY,80 near as I could learn the total
season's sUPpI..v amounting perhaps to 100,000 bushels.

This employs several boats regularly, chiefly, as 1 have said, those running from Fire lslawl
Inlet and Rockaway. They" float" the mussels-i. e., put them in fresh water and inflate them

much as they do oysters-before taking them to Ul~rket.

OccasionaUJo' the mussels are eaten raw, but this is in their P0Ol'~st !Shape. lIfr. D~Voe, tn hiR
Market Assistant, says" t,hey are best boiled and pickled, but, on account of their solid text­
ure, &c., they do not readilJo' dig-est, and therefore do not agree with maDy stomachs."

Mr. Elliott renlarked to me in the CQnversativll llJentioned above, tlmt the Alaskan Indians
recognized ver.y well the dangerous intestinal troubles which were likely to follow the eatiug of
Mytilu8, and escaped them by extracting the hyssna whell('ver it was green; this greenness indi­
cating a poisonous quality due to the convervoid food the mollusk had feu UpOD, The l:Jea~on of
the Jear, as some have supposed, has nothing to do with these deleterious properties.

The ordinary method of preparation in New York is by pickling. '1'hi!' prepar~tioll, which ic:

a troublesome and expensive matter, is dOlle by the oyster.saloon men, who sell them to cus·
tomeI's by the quart at 25 cents, or gallon at e1, almoi,'t wholl:,!, ill the citro

Mussels to be pickled are tirst taken oue by one lind deprived of thl'il' " beard," which is tbl~

na,ma given to the byssns, b:r pulling it out, This is bard work, for the byssus is strongly
inserted into the muscular center of the animal. They are next tlloroughly washed, and after
that boiled for a conairlerable time. Thia finished, the animals are J:Cruond from the shells, and
again thoroughly washed ill fresb water. Tiley are then thrown into the pickle, awl are Boon
ready for the table. The pickle is made accordiug to l\ variety of I'ecipes, ea{\h man cOllsidering

his method the best, the di1i'erelJces depending upon the character and amount of the condiments
put in, with the natural" liquor" of the mussel and the vinegar which are the cbief ingredients.

From Monterey, Cal., comes word through Prof. D. S. Jordan that 5,000 bushels of mussels are
eaten there; this is the only note from the Pacific coaat, ao far all refcrs"To civilized usage.

A second, but perhaps equally important, utilization of mussels is by making manure out of

them. Tbis is extensively done and might be largely increased with undoubted. profit. '1'he value
of tbis fertilizer and the State's natural resources in it were loug ago recognizlld b;y New Jersey.
In the geologJo' of Cape May County, published by the State ill ltl57,oocllr tll_e following para­
graphs on this point: "There are great quantities of Dlue,8els in the creeks aud thoroughfares of
the marshes. They are usually attached to sods and roots in the banks, elJth'cl~coveriug the
surface of such objects. Tbey could be very eMily and c,heaply collected, by detaching tllem
from the sods, bJo' the use of a sharp apade, and by loading them directly into boats. The a,nimal
matter and the lime of their tbin shells are both valuable for. manure, and could be advanta·

geously used.
The value of mussel beds for manure is given in an "rtiola from Essex OOUllt~', Ma.ss., pub·

Ii!lhed in the Country Gentlema.n, vol. 7, p. 155: '~Thonsandsof cords of muasel beds are annu­
ally taken from the bed of the streams bordering on the soo, and used on grounds culth·ated.
I have repeatedly witnessed the value of thiB fertilizer in the growing of Clirrot.s and onious. The
Very best crops of carrots I sa.w the last 1:le880D, more than 34 tons to tb e acre, had no otbllr
fertilizer applied to the land. For the last thirty yeara I bave known it applied to hwrls on which
onious have been grown, with a product varying from 300 to 600 bushelit' to the acre. Jt sellt;,
deliveredseveml miles from where it ill dug, at .! or $5 the cord. It is usually gathered in the
wiuter months, taken to the shore fn 8COWS or gondolas, and thence to the fields where it is used.

Sometimes j Ii i8laid in a pile of several corda together, and after it bas been exposed to the frosts
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of winter distributed from 4 ro 8 cords to the acre. A~ other times it is laid out in heaps of &

few bushels only', which remain for a time exposed to the frost."
"Mussels and star·fish (five·fingers)," says a writer in the Agricultural Gazett-e, "have IonA'

been an established mannre in the neighborhood of Faveraham, Kent. They are procured by
dredging. The mussels se-ll at 168. sterling per wagon, and five.fingers at 218."

At present in Southern New Jersey mussels are got in gteat qua.ntities through the sammer
at the inlets in Little Egg Harbor and south of Beach Haven. The Shore farmers gather them for
home use, during the slack days of August, and the clammers work at procuring them and bring.
ing them to sell to the farmers at irregular times and places, to as great an extent, DO doubt, as on
Long Island. The measure is usually II> .wagon load of 30 bushels, for which *1.25 to $1.50 is
eharged. No statistics of the amount thus disP0600 of could be procured. Horseshoe Bay
~where Raritan Bay rounds into Sandy Hook) is the favorite scene of mnssel gathering in the
northern part of the State, but only enough for the fields next ,ro the shore is taken annually.

Along the ea!ltern half of the south shore of Long Island exists a similar indnstry. They are
taken with oyster tongs and rakes in snmmer, and sold at 3 OOlIts a. bushel, 200,000 bushels
according to Fred. Mat.her being turned inm mannre between Moriches and Babylon in 1880,
Elsewhere perhaps 50,000 bnshels are BO DSed..

Summarizing all, gives values 8S follows:

100.000 bullhBIB to New Yock mlU'ket. at 20 cent!!l ' ••••..••••.•••••.....•...•.••••..•~. _. f20.ooo
250,000 bU6beis on Lollg bland, at 3 CElDM •••••..••••••••••••••..•••••••••• ! 7, GOO
250,000 bu!!hels in Now Jer&ef, at 4 cents .•••.•••..•..... •• •••••••• •••• •••• ..•..•....•• 10,000

Total. fJ(J(),()(){) • •••••••••••••••••••••••• _•••••••••••••••••••••••• - ••••••••••• , •••• t31,lSOO

..., 5.-THE ABALONE FIBHERY~

The fainily of the a.balone-shells, ormer-shells, or 8ea-ears (HaUotitUB) is a large one a.ud ha.s
considerable commercial importance in various parts of the world. Thoogh well represented on
the esstern (European) Shore of the Atlantic, yet there are none on the .Atlantic ooaatof North
America, nol' anywhere in South America, while they abound along our Pacitle from Oape Saint
Lucas to Ka.mtcbatka. and a.180 in Jspanaod Australasia..

In OaJifofnia these mollusD are all"known a.& " abalone," which is said to be a corruption of
Spl\nish auZon or oolMi8. The lndlam, again, who used the shining 'sheIla very largely as orna­
ments and alISO 'Worked them into ooiu, called it wAllo; the money itBe1l they knew by thetsBine name,
and nsually handled it in separate pieces, which served. as gorgets, girdles and head.dt'e88e8 when

not pa.Bslng in trade.
The gleaming,nacreon8, highly tintM beauty of the Beaoears has proved a.ttractive net to

savage eYe8 alone. In Europe they are e:z::teosively employed for inlaying work; inQeeoro.tbag
fancy sign-boards, in ornamenting articles in papier-maeb6, liIldiD making fancy buttons, BtUdB,
buckles, &c. They are 8Ometime8 6lliledin t!'adet'anrofll abeil«," and one ofth&fie.veJlty,or wore
described spOOiesabounds in tbe Obanne1 Islaads under the name of " orm~t'!' ~',ormier,lt M

"omar,"· where it. is cooked for food after being well beaten to redueeitB tonghneu. .

"ThiBwOlXli. OOn~teaftom··~.woftllfl~. The Portap--DMu'tit'~'···~.. ''l'b1tldfaD,
~16.andtb$·8iciUan, P41f11a,~ Cherbourg lbh-~,~W:J~iA.Il'U__:(tb:~).~

ton idea that t1M! orlll.eea in thCl shall!! ace real ~Felet.l Dr P84.p•.bo_The~ p'J8ilo...PtetQ'~,~V~·
ear. Ii; itIthemuthCll'.of.~dor Normanlhe.Uol old EDgiilihwrllm'il, tb&Ja.tUDi8~ ~:fJem'.1IIIPl8
origin ..... ormer!' Tlu!1Ml lIhel1I1anJiaptll,Ul1' iIpOkeilol ............ .M •.~~ti'~"'$be
Greek lAUot, lD&ritlO, -a ofW, eat. Ear-ebe1l.a.D4 a,ba.loDt~ tim;'QRMI~~; .

' .. " " .. ; ::.",.: ,..
. .- . ".:.'~ '''." '.. '-:'-"~"'" .' .
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.1 The people of Guernsey and Jet'8ey" saYil Simmonds, II orna.ment their hottBe8 with tbe
shells of the ormer, disposing them frequently in quinC'UIW order, and placing them so that their
bright interior may catch the rays of the BUD. Some of the large and splendid intertropical
species, "bleb, after removing the outer layer, take Ii polish almost eqnaling the natural briIIiancy
of the interior, might be converted into dishes for holding frnit. If mounted with good ta6te, their
indescribable iride&eeDOO and pril'lmatic colors would mllt~rially add to the richness of an elegant
table."

On the Pacifio coae.t of the United States, especially in Southern Oalifornia, the gathering
of Haliotis sheHlil, or abalones, affords employment to a large number of persons, and a consider­
able commerce hal! sprung up, which is chiefly in the hands of the Ohinese.

_ That this should be so is very natuml. At home the Cbinese were, and are yet, accustomed to
dry the flesh of their own Haliotis. Finding in Oalifornia the same luxury, they at once begun to
gather the abalones for the sake of the meat, which they dried and salted and sent home to China
at a. good profit. After a time white men began to gather np the shells th!'Own away and work them
into polished mautle ornaments and articles of je~Iry. Thus apprised of their value, the China­
men aI80 8a.ved. all the shells they got, and soon found this haJf of the catch brought more money
than the flesh. For three or fonr yearl! past the business in these shells has been very extensive;
but fears are felt for it!! future, since the mollusks are being rapidly exterminated a.long the whole
coast.

The speoies which enter into this western industry aM said to be four:

Haliotia cracTwlrodii.
San Francl.soo to Lower Oalifornia.

Haliotis spltmdtm.
San Diego and adjacent islands.

BalloU, oorrugata..
Santa Barbara to San Diego Qnd Oatalina Islim,.

HalWti8 rqf88OMM.
Mendoolno Oounty sOD.~her1y to Saint Nicbolaa leland.

The Brat named of these is the ordinary abalone of commerce; the last is northern and
rarely seen, but was the one moat employed by the Indians for making ukllo money BIld orna­
menta} disks.

Lata information and partial statietros of the abalone tlshery are furnifl,hed by the investiga­
tiODS of Mews. David 8. Jordan and W. N. Lockingtoll of the Oensus Otlloo, whose figures are
for the year 1879." They inform us tbst the abalone producing region embraces the coast of Cali­
fDrnia from Ssn-Francisco to the l50uthern oonndary; o,lBO the peninsula of Lower Oalifornia and
the opposite shores of Mexico. ThOle credited to San Diego Connty and San FranoiBco in the
a.p[fended tabie are largely derived from MaxiMn waters. Untlllately the Mexican Government
paid no attention to the depred:&tiou of the abalone fishers on tbeirooaats I but now a consulate
ha.& been estab1tshed at BaD DJego, and a license duty of '60 syear Js placed upon every boat
fI'(}m theUnited;8tateBgofng itt BelU'Cb of these ebell-lIsh inthair wa.ters.

In reepeot to San Diego Oounty it appesl'fJ tlJat u most of the abalones are collected by
Ohinamen, who hllveaIready stripped the coaat 88 far 80Uthas Corros Island. There are eight
COffipaittea.otUtem. now between :there 8·nd San Diego; four of these collltmnies belong at San
Dlego"and~1rinethi8Iaborwith 'red·llsbing.' Daring the f1.r8t week of January, 1880, alone,
tbeil'~,,~Jtlitedtol0tolJl!I OfIbcUs, ~.(then) Wio, besides: the JOOat they aaved, which

. iB Wortb'CIDltea .poimdfnSan DlegoOity." _ .'
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In Los Angeles County the white men conl:rol two-thirds of the trade, deriving their stock
mainly from Santa Catalina, San Clemente; and adjacent island8.

Ventura- ships very little,' and what com elil from her coast is mainly in Santo. Barbara
uoats.

In Santa. Barbara Oount.~', however, more is doue, a schooner called' the Surprise being COll­

stantlyemplo:red in taking (,hinese colonies to the varions iBlands, and receiving the shells to
pay for the transportation, while the ChinaOlen retain the fieflh for their own profit. Various
Oalifornians also work at it irregularly; aud there are a few Chine-se permanently located along

the coast neM Point Concepcioll'and Point Arguello.
The entire sea-front of San Luis Obispo County is boroeI't'd bS detached J'ucks; llIld is there­

fore very favorable to the growth of Haliotides. San Simeon; Cayucos, alld Port Harford are
the principal points of shipment, alld tbence the abalone f1sht'Imen, principally Chinese, Bend

their catch to market.
Montere~'County C0111ribu'tes a small qnota; and there is also a colony of Chinese on Santa

Cruz, and anothf:>r on Santa Rosa Island colleding abalones; but the exaot account of what they
do was not ascertained j their probable produot is included in the following estimate table under
the head of San FranciS(',():

~-~ -- ~--,~_.~~~~-~

e..nnl-y. 'I,__.~_~....te. I~__!!h~~ ! J..~::;
I ' po..""".! Valut. P""D~~!~-' _
, aao Diego ._-_ -I 280, 000 i $14,000 i 1, 400, 000 I $30, 000+ I ~,OOO+ 1
, L"" .hge1M. _.. _ ··1 11lO. 000 I 8, 000 I 800, BOO IB,OOO+' 28,000+:
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Ooncerning the habits of the Haliotides little need. be said. They dwell upon weed·grown
rooks not far from the low-water line and feed npon t~e sea vegetables. Their foot is "very large.
roundecl at the ends and fringed with thrtlad·Iike tentacuhe, which, when the animalie protruded

from the shell below the surface of the water; are gently swayed with l\ somewhat vibratory
motion." They move very little and with great slowneas. The broad muscnlarfoot ill ~apted
less to locomotion than for adhesion; and so strong is the force with which they cling to the -rook,
withdrawing their protracted lobes and sqnatting :Ilat down at the least disturbance, that it o.~n
is eXceedingly di:fficnlt to detach them. even with the aid of the trowel or spade to sIipolJderthem

which is usually carried by the fishermen. Another method is to pour over them. a smaUqo.an.
tity of warm water, and then give them asba-rp push with the foot 8idewayg.

There is 8 grisly IJtory of a l.1Oor Ohinamen, who diecovered~a large abalone left.nare by the
tideand-partlyeqoaing his malltle.lobes, The man had no spade with btn1,~t':attempted ro
tear the iIloUmk ltV with his fingers. No 8OODel' did thellbalone feelhia toneD.. noWever,tba.n it

shu.t down, pinching the Chinaman's fiogers between its shell arid the tOOk:sotiflltJi'ilrIlt1ureOnid

not pull them awa-y before tbetide, ril!ling with ernel speed~had droWned.~~~8
clutch. Wbet~M Dot thiEibe &11 "o.erlroe.~" It IDutrateI~~hWit.8<~'~~"
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luek bolds to its site-a power of anchorage necessary when storms beat upon its native rooks
with almost resistless force.

The tenacity of life of this mollusk seems equal to its hold npon t.he rocks. Dr. R. E. C. Swarm:,
of San Francisco, writes that h~, hag fr~qnently removed the ~nim,",l from the shell by mean!> of It­

OlhArp knife and thrown it into the water, when" it would at once descend and place itself in its
normal position upon a rock, to which it wonld adhere ~ith apparently a,/il muoh tenacity as before
it was deprived of its shelly covering."

The meat of abalone has long formed an article of food in varioufl parts of the world-Senegal,
the South 8e~ Isla,ad"" Malaya, Ohina, Japa.n, and our Pacific coast. I t, is flaW to be "exooedingly
nutritious, but indigestible." In San Francisco it is rarely eafen except hy qhim~men,who are the
only ones who gather it. A simple process of salting a,nd drying is a.ll that is neceasary for its
proservation~after which the larger portion of e'Very season's crop if': exportf'd t(l China. In order to
get a ton of meat about 6 tons of living animal8 mnst be gatherf\d, but how ma,ny individuals this
represents ca.nnot be stated. After being cured abalone meat i!'l worth ahont 5 cents a pound or
$100 a ton in San Franoisco; and the value of the crop in 1879 was nearly $40,000. The unmber
of men employed is unknown, but amounts to some hundreds. The co~~t is !'!o stripped of h3liotis
now, that the Chinamen are compelled to resort to unfrequented islands, trnnsportation to which
is afforded them by Am('rica.n capitalists, who take their pay in shells, while the Chinese retain
the meats.

The trade in abalone sheUs, indeed, is of twice as much importance, financially speaking, as
that ormeats~ 8ince it amounts t,o nearly t90,OOO annually. Some Americanl'l also are engaged in
this bnsiness, and the finishing-off of the shells for market is wholly in their hands.

The shell of baliotis is one of the most brilliantly beautifnl in its interior of any known. Tbe
lustrons, iridescent curves of the Daot6 delight every eye, and is due to a peouliar cellular struct­
ure of the laminro whioh make up the sbell. In aged specimens the part to which the muscle is
attached is raised above the level of the rest of the interior and presents a roughened or carved
surface of irregular shape, often fancifully imitative of some other object. The writer has seen one
which thus contained a singularly correct proflle of Napoleon J.

Outeide the shells are usually rongh and unattractive, but support a Rmall forest of minnte
vegetable and a.nimal forms .very interesting to a naturalist. A curious 0000 is mentioned by Dr.
Stearns where a haliotis had been attacked by allother mollusk, a boring bivalve, known as Navea,
whicb bad cut its way throngh the !!.hell. ·Adv\@(Id of this enemy, tbe hl\liotif!, had defemled it~lf

h~' adding coa.ting upon coating of n8c~ as a bulwark between him and bil'! foe, unt~l, QS the
NafJea progressed, a large knob was built in the interior oftbe abalone's shell.

The shells are usually sent to San Francisco from the lower connties of the State in the rongh.
In addition to the regular trade, the captains of coasters often make a. special trip, or pick up
retuQl C&t'goe6,.aDd specula-ton venture 'With a single CBl'go or two now llnd then. This is tb~

sort or supply which is credited to San Francisco in the above table, in addition to the regular
trade owned there.

The price paid for them by the merchants varies greatly, rIlDning .from f40 up to too a ton; an
average price lBRt year·would be- too or *60. From San Francisoo they are shipped to China,

Europe., and tbe EaBiern Sta.tes. In {lhina tkey are broken up aud used for inlaying in connection
with tbe lacquer.work for ~bjcb the Ohinese are famous. The mosaics of Enrope are often
adorned inthe~..tne way, varioas aits am served by their glittering fragmentA, and in Guernsey
their &CiOtillatibg MUrface8, dangling from strings on the top of pole8, become e:ffective in fril!!hUlD­
illl birtl8from. tb.~gra.in..ft.eld8. Ma.uy of thea\uillJMmtto I!lnrope·&re poUl!'be~l witb the b~lp()faeKlI'I
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and reshipped t.o the United States, where they are valued as mantle ornaments, toilet,soap basins
card-cases, and receptacles for flowers. The same work is done to some extent in San Francisco.
Mr. Lockington reports that many are there manufa.ctured into combs of various descriptions, lJef­
ticnlarly ladies high hair-combs of great elegance andcostlincsl'l'j for which there is a large demand.

At San Diego, ~cording to Prof. Jordan's notes, one gentleman sold about $1,500 worth of
poli1>hed shells during 1879, R,t from 25 eClits to $5 each acc-ording to size alld beauty. Most of
these were sent to the East by mail in "nestB" of four to six, at $2 to $5 per nest. Many are
al80 sold to tourists. In polishing, the young- of Halwtis splendens are treated with diluted h;ydro­
chiOlic acid. Other species and th(', adult of splenden8 are ground down on.ston es lly hand, until
t.]lC rough exterior is t;.emovoo and tho lustroufol under-lasers are revealed. Steam grinding wears
them away too fast and boles rr£ult, unless the operator is very careful. After .grinding, the
shells are ....arnished.

Some persons suppose that the four, six, OJ' eight rouml holes which are Sflen along the rid~e

at one side of the abalone ..hell are designed by the man who polished it. But this is a mistakll.

Through thoBe holes, when the animal sits close down upon the rook, he derives the pure water
necessary for his breathing.. From them also protrude little horns or feelers, by which he is warned
of the a.pproach of any danger.

To the Indians of California. the haliotis was very valuable. They wore it as an ornament
about their necks and in their hair. The tribes of the interior were so attracted by its glitter that
they were willing to pay a la,rge price in barter to possess it. A horsE'. was not an infrequent price

for a fine shell. The coast tribes al~ made from them beads and coin of dilterent values and

shapes. These were all malle from the red·backed abalone, HaliotiB r1J.jesCfJ1!S. Mr. Stephen
Powers, describing this shell money, says:

"The uhUo pieces a,re of a uniform size on the same string-; they do not mix them. The dollar
pieces are generally about one and a fourth inches long and an inch wide, the smaller abont aB

long, but narrower. A couple of fragments I picked up in an old Indian oamp are worth 25 cents
each. The Indians are very ingenions and economical in working up the aulones. Vt-~here\'er there
is a broad fiat space they take ont a dollar piece; where the curve is sharp, a smaller one. They
espooially value the outer edge of the whorl or lip, where the color is brilliant, and these they are
obliged to cut in 25-cent pieces. You wlil see that the uhIlo is cut into pieces of ditl'erent 8ize~,

and even piooes of the same size vary in value aocording to their brilliancy. • • • All the
money tb~ I have seen was strung OIl grocery twine, but they often tule sinews of various kindll,
also the opter bark of a weed called milkweed about bere.

l< The uhllo necklace has three or fool' strings of very Bmall glB6B beads above the shells,
forming a band about one·quarter of an inch wide, which encircle the neck."




