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chart, so0 as farther to regnlate the flow, and keep the new channel tfl] : _*wf-‘i“-.tll“:lllllftl‘:::«i
sands that may be brought in by the northwest winds., The tops of th walls shonl(
be built to 3 feet above low-water, with abutments at their se
above high-water level, : et
The prevailing winter winds, which are the most ]I{l]:-:h']nll_ﬁ.
gouthwest, and make the entrance, as it is now, very ll:mg_rl-rnu.-.
to run through a narrow channel with their broadsides to the wind
be regulated by the training-wall, as proposed, the danger would be gt A
and the entrance made comparatively safe. In the construction of 1 16 1..,.._1111,‘—“4‘1,,
stone or other material will have to be used which are proof agamst Sei insects, as
they are very destructive in the bay. The wharf-piles at Empire CIty, 4 miles from
its entrance, are badly cut by them.
The following is an approximate est
Southern training-wall, 8,000 feet, at $70 per foot......cocee ineanea-
Northern training-wall, 5,000 feef, at $70 per f00t. .oz iaevercaaa cmmnonnnn
Two abutments, at $8,000 each....c. ccecnicmecns saucnisrentacmecmnennns
Contingencies, 5 per cent. ... .oooonieoniaamns ccnmns iannas -

a-ends carried up to

are those from the

Vessels are foread
1: but if the channel
be greatly decreased,

imate of the cost of proposed improvement:

ceeeeme 3960, 000
350, 000
16, 000
46, 000
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Respectfully submitted. ;
X CHANNING M. BoLTON,

Assistant Engineer.

Col. Jorxy M. WILSON,
Corps of Engineers.
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EXAMINATION OF CAPE FOULWEATHER HARBOR, OREGON.

UnITED STATES ENGINEER OFFICE,
Portland, Oreg., September 23, 1878,
GENERAL: I have the honor to transmit herewith a chart of Cape
Foulweather Harbor, Oregon, together with the report of Mr. R. A.
Habersham, assistant engineer, and to submit the following report of an
examination and survey made under my direction in accordance with
the act of Congress approved June 18, 1878,

OBJECT OF THE EXAMINATION.

The object of the examination and survey of this harbor was *to as-
certain its adaptability as a harbor of refuge.”

Early in August I organized a party for this work and placed it in
charge of Mr. R. A. Habersham, assistant engineer, with orders to proceed
to Cape Foulweather and make the necessary surveys to carry out the
law. Thisparty proceeded to Corvallis, Oreg., via the Willamette River;
thence by wagons across the Coast Range of mountains to Newpozt on
Yaquina Bay, and thence to Cape Foulweather, where they camped
until the survey was completed. On September 8 I visited (j:l]_)e Foul-
weather and made a general examination of the locality.

DESORIPTION OF THE HARBORS.

Cape Foulweather is situated on the western coast of Oregon, in lati-
tude 44° 43’ north, longitude 124° 05’ west, and forms a headland beoldly
jutting out about three-fourths of a mile into the sea from the low beach
with high mountains in rear of it. T

Itis a mass of black basalt rising to a height of from 80 to 106 feet
above the sea, the base honeycomed with caves formed by the action of
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the waves. The cape, by its position.
the one fronting nurtl;wgst élzllclhgfgltl)’tltﬁgli?)gﬁgzg?l - ]tll?rth 1? nd(x;, i
north the shore-line is crescent-s ' et oL tho
‘th the shorel 5 crescent-shaped, the outer extremity vointino
ol t]h, ar eef making out from it in a dire’ctiou horth—nartheasgm Eggélatrl:llége
;;t a iuzlt-{i),uulll hi-iut, tem}nuuting at a lone rock about 1,800 feet from the
veachy; the depths on this reef vary from 10 to 30 fe . i
ey I 18,01 ¢ ol teet, except for a dis-
t"l.m,.(], ni".li bout 1,200 feet near the cape, where there is g cha%:lnel o? t(lllla%t
width with a {hepth of from 30 to 40 feet. The lone rock referred to at
t}nte Illll‘til (-ndbut the 11'{:(31' seems to be connected with arocky point oppol
site on shore by a well-marked reef. upo i 6 is a d :
3y » upon which there is a depth of four

The north bay is inclosed, therefore, on the east by the mainland. on
the south by the cape, and on the west by the long reef. It is nea-riy a
mile long, and about 1,7 00 feet wide between the 3-fathom curve and the
reef. It contains about 200 acres, with a depth of from 3 to 8 fathoms
and a sandy bottom. As far as could be judged, there is good holding
ground for anchoring vessels, although I understand that no vessel haz
ever entered.

This south bay is formed by the main shore and the cape, and is pro-
tected on the east, north, and northwest. On the south and southwest
1t is open and exposed to the terrible southern gales, from which it is
most desired to find shelter. The bottom is sandy, the depth gradually
increasing from near the shore, where it is 3 fathoms, to 20 fathoms 2
{1111_0.\4 off shore. The general depth on a line drawn south from the cape
1s from 4 to 6 fathoms.

TIDES, FOGS, ETC.

Thc. spring tides rise and fall about 9 feet. Dense fogs overhang the
cape from time to time during the year, particularly during the month
of July.

THE HARBOR OF REFUGE.

About 3§ miles south of Cape Foulweather is Yaquina Bay, the mouth
of Yaquina River. A railroad is projected to conneet this bay with the
Willamette River. It is anticipated that when this is completed alarge
amount of grain and other produce now finding its way to market via
the Willamette and Columbia Rivers will seek an ouflet via Yaquina
Bay.

About three-quarters of a mile off the entrance to this bay a danger-
ous reef of rocks, extending in a north and south direction, with many
narrow and dangerous channels across it, is reported by the Coast Survey,
and laid down on their charts. I am informed that the residents in the
vicinity presumed that a reef extended from Yaquina Head toward the
cape, and inclosed an area of about 1,000 acres, the ridge being, they
thought, well defined, and that upon it a breakwater could be constructed
which would form a fine harbor of refuge.

As far as I could learn, the object of this survey was to locate a break-
water upon this supposed reef for a harbor of refuge.

The chart of the United States Coast Survey shows no such reef, and
the very careful examination of Assistant Engineer Habersham reports
four knobs of rock apparently much harder than the rest of the bottom
from 12 to 30 feet under low-water level situated in a curved line in e
direction above indicated, but distant from each other from one-fourth to
one-half a mile and with from 6 to 8 fathoms of water between them.
On these doring low-tide and heavy weather the sea breaks constantly.
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The ¢hart transmitted herewith shows a hrmI:\_\':‘ltt'-'l‘_]‘}"’.iit'l{'““l 'ﬂllll‘\'til]l ’\
line, starting from near Yaquina Head :mt_l running “"““.t’.l' aulﬁ.l‘. & 1:
to the north, and terminafing about a mile and 2 half III(H:III 16 ¢ 1”1.
Such a harbor would present a large area m_nply ]n'ul(;(:tu .wm ,\l‘ll'l‘ 1}
west gales, with a depth of from 3 to 8 fathoms. TI'he lc.:lu ]]m I[i
already presents a good protection from gales from ﬂu.-nn][ 1 .nn‘ 1.m| |l-
west. This breakwater would be about 9,900 feet IU_H_‘-:, :l“d)t'm_l?l ructe (
upon the plan adopted by the Board of ]Cu::lnwj[i for l.lw I :_mfu_ coast.
It is described in their report of February 14, 1877, as follows:

We propose to build the base of any breakwater up to the height of 15 h-m‘ mlnml
the level of low-water of small stone ; that is to say, of such stone as any quarry \.llln
furnish, and while quarrying out this great mass to lay away :L”. E.'n‘;.;_w.» stones of 5, 10,
or 20 tons for the construction of that portion of the breakwater from l»l‘in-lin!.-j:n
low-water. Upon this foundation we propose to build a masonry wall faced with
granite 25 feet wide and 20 feet high, inclnding foundation, protecting the seaward
side by blocks of artifieial stone (if natural cannot in-_ nhr:::m-:l_! of large size ._":H to
30 tons each) and thoroughly paving the harbor side with large blocks of granite to
receive without displacement the water that will be thrown over the wall in great
StoTrms.

The cost of such a breakwater is estimated by Assistant Engineer
Habersham to be as follows:

9,900 feet, at §1,052.57 per foot..... A543 e o e i AL 1(”: 443 00
Contingencies, 10 per cent 1,042,044 00

G R v wars s un s mmmn L 5 BOT, 451 10

1t is highly probable that for present purposes a breakwater ‘would
be sufficient starting from Yaquina Head, running on the line projected,
terminating in 43 fathoms water and having a length of 4,900 feet; such
a work would cost as follows:
42008 feet Al dBRA Gmerfoot s L i Ly Ll et e o §4,187,393 00
Contingencies, 10 per cent : : 418,739 00

2300

Such a breakwater would present an area of about 200 acres protected
from gales from the south and southwest. The difficulty to be con-
tended with in using this harbor would be that sailing-vessels entering
during a southwest gale would be obliged in rounding the outer end to
face the wind.

Assistant Engineer Habersham made a careful examination of the
bay north of the cape ; no survey has ever before been made, it is be-
lieved, of this bay, and as far as he could learn his boat was the first
that ever entered it. He reports that it is a natural harbor of consid-
erable extent without further improvement, and that he was informed
that during southwest gales quite an area inside is comparatively smooth.
Several of the seamen who were employed as boatmen on the survey,
who had sailed for a number of years between San Francisco and Puget
Sound, and claimed to be familiar with the coast, said that if buoys
were placed to mark the entrance, vessels could now enter for shelter
from southwest gales. From the examination made under my direction
by Assistant Engineer Habersham, and from his report and my own
observation, I think a better harbor can be made north of the cape than
s'ouﬂ‘l of it, by constructing a breakwater running in a northwest diree-
tion just inside the reef running out from the cape; such a breakwater
would be about 600 feet long and would contain within it an available
anchorage of from 50 to 100 acres with a depth of from 3 to 8 fathoms.

The plan for such a work would be similar to that already described,
and the cost is estimated by Mr. Habersham at $656,251.
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The harbor could be greatly increased in size by construeting a br
\\';}t‘mf on the reef parallel to the shore already described B

_ih;s north harbor, with the 600 feet breakwater woul(-l only be avail
able in south and southwest gales; but durine he;wv weq-the% f‘l T.?}:11 ;
northwest, vessels could anchor on the other scitie of the c(ﬁ- e T
_ Attention is respectfully invited to the interesting 1‘31)0;%3 of Assistant
Engineer Habersham transmitted herewith, In making theiex:mninzlm
tion there Were numerous minor diffienlties to overcome, and WIi‘ (H de:
?‘!fr‘\'('n’ credit for the efficient manner in which he carried eut 111y ﬁmﬁu&
jons.

Cape Foulweather is in the collection-district of §

-ape r e colle ; i of Southern Oregon. The nearest
port of entry is at Newport, Yaquina Bay; no revenue was collected during the lai
fiscal year; there were no foreign imports or exports; about 600 tons u}g‘acssortcd
merchandise are Ir]‘c{:la_ullr In annually by coastwise vessels, which carry away lumber
and oysters; two sailing-vessels, of ‘about 100 tons burden each, with a dratgeht of 9
!vc:T_. are running between San Franeisco and Yaquina Bay, § o

‘There is a first-order light-house on the cape, visible 19 miles,
of defense are at the mouth of the Columbia River,
_ The value of the commerce to be benefited by this work would run up
into millions, as the benefit would be felt by every vessel navigating
the Pacific Ocean between San Francisco and the Strait of Fuca,

For the necessity for a harbor of refuge on this Northern Pacific coast,
I respectfully call attention to the interesting and elaborate report of
the Board of Engineers for the Pacific coast dated February 14, 1877,

I am, general, very respectfully, your obedient servant,
_ JOHN M. WILSON,
Major of Engineers, Brevet Colonel, U. 8. A.
Brig. Gen. A. A. HUMPHREYS,
Chief of Engineers U. 8. A.

The nearest works

REPORT OF MR. ROBERT A. HABERSHAM, ASSISTANT ENGINEER.

UNITED STATES ENGINEER OFFICE,
Portland, Oreyg., September-16, 1878,

CoLoNEL: I have the honor to submit the following report of a survey ““at Cape
Foulweather, to ascertain its adaptability as a harbor of refuge,” with a general plan
of improvement, and an approximate estimate of its cost, made in pursuance of your
instrnctions dated August 8 of the present year.

This work was performed between the 9th and 23d of the same mout-}_l. To save
repetition, I will here state that all depths given refer, unless othersvise specified, to the
lowest of mean low tides, as nearly as could be determined from the tide-tables for the
Pacific coast, published in San Franeisco, and from information furnished by residents
of the loeality,

No extreme tides ocenrred during the progress of the survey, not even af full moon,
an unusual circumstance.

TOPOGRAPHY AND HYDROGRAPHY AT CAPE FOULWEATHER AND ITS VICINITY.

From Yaquina Head, which marks the north side of t]m entrance to YES:!’}II!'[];II I%ve{,
the shore-line runs a little to the east of north for 4 miles, to the end Dtls?uf‘ Hﬁu
weather beach ; thence westward for three-fourths of a nn]e_to the fg(I)u“rfl\f-es 1 Ss )tl)I;:
of the cape, where it begins to curve northward and eastward unti ﬂl 1311(:‘1 n ;
extreme point of Cape Foulweather, which _119111‘{:'5 uul-thl; thence an_n.lfla.é]; Cu;\olrtﬁ
round to east. to the point where the cape _]m]i;‘ “i(‘ m%]mland again; thence
for about 7 miles to a point knownas Old Cape Foulweather. 2

The shore-line of C}i[::‘. Foulweather proper deseribes the'ﬁgnrf; of il}lﬁli{{:({%{;ﬂl&
the curved tip pointing north. From this point ar‘ri.‘ei_ mf?hﬁ'eo;l(;ci(u \\I'hi:*h ke sl
line, course north-northeast, for 5,025 feet, terminating in a be o —

! £ = il Sy el Win : r-tid the
venience, 1 have called Round Rock, (l]rifﬂﬂt{ 1,-1“310[! i;'t.’t- ng:Ei;Eecllitg}ﬁtai-iﬁ\}i”c:g 1nonuk o
north heach and immediately !ll'l"ll).‘\‘”l‘- Roe Ky Lo, & Vervice R 5

ach, ¢ atel ! 75 w a well-
the same character, of which it was formerly a l"”“‘mzvai Tlle soundings show 4
marked ridge connecting them about 4 fathoms under water.
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: its crest, vary from 10 to 30
i ich is nearly flat on its crest, vary 10 to
The depths on this long_re?le“éﬁ;}é ot of the cape, where a depression occurs which
feet from Round Rock to within 1,200 16581 the deepest. The north side of this gap is
shows from 30 to 40 feef, the center being & p ity b bie
] : breaks constantly, and which is said to be bare
marked by a rock on which the swell breaks ’
arexiemelon bt conti rest, the other south and
Iti that the cape forms two bays, one fronting northw est, t ey
s seen tha the outlines of which have just been given, 1S inclosed on
sort ey Lhonas ag, south and southwest by the cape, on the west by the
the east by the mainland, on the south and sou ts Bound Rock with Rocky Point.
long reef, and on the north by the rqet W ]_m:h fz?mle?ﬁe e T e
Lis ponh | uilen by 200 %E % 1{’ mﬁ?l rt[;ilfl):‘:'m& about 900 acres. ‘The bottom is
curve of 18 feet depth to the west reel, all s & : : :
S ine- 3 s can be judged, no
sandy, generally smooth, forming good holding gruuflul (i”il faé: t“};‘a{? e éan?. The
vessel or craft of any kind having up to this time envered Lere, LAab & &
depths vary from 3 to 8 fathoms. ; : /
’II‘he south bay, so called, is open to the south and west. It is bogndic{}‘mlihe 1}91.1';]3
by the cape, and on the east by the mainland. The bottom is ;,_anf_i} , SIODING SEAWATH 3
3 SR G sl he beach, where it is 18 feet, to 20 fathoms
the depth increasing uniformly from near the beac, ] ] s
f e . hore. The general depth on a line drawn south from
at a distance of 2 miles from the shore. The genel pth s
the cape is from 4 to 6 tathoms; itisrathera roadstead than a bay ; and while 1{ 18 ‘ti ¥
of access from the ocean in any direction, is sheltered only from north and east winds,
which are never violent. L e W

From Yaquina Head to the north end of TFoulweather beach the shore plesentsi a
slope of from 50° to 80°, tolerably uniform in (11r095.1n11'gen01:a11y, b_ut 1{111::?1‘ 1211}]«.‘1‘1 )fr
sharp points, and by ravines and small valleys. The face of the c-l_df shows so0 tT sand-
stone, overlying at greateror lessdepths a bed of marl, filled with fossil s_he.llf;. Numer-~
ous small veins of water trickle down the face of the ﬁ‘:_l.l.ldStD}](!-, softening it, :11151_ con-
tributing to the destructive action of the weather, while the marl underncath is also
wearing away under the heavy blows of the surf. -

Between Yaquina Head and the cape four streams large enough fo furnish good
water-power flowing throngh small valleys more or less Leavily timbered,.enter the
ocean.” Except in these valleys the vegetation, although luxuriant, is of small growth,
and consists or salal, whortleberry, fern, and seattering spruce shrubs. The beach is
from 300 to 2800 feet wide, generally sandy, but the frequent oceurrence of rocks al;ove
the surface shows that +he sand has little depth. The shore north of the cape is of
the same general character. : ;

Cape Foulweather is a promontory, covered with a thick earpet of grass and fern,
making out from the continent; its crest line running from east to west, at right angles
to the general course of the shore-line, crossing two conical summits respectively 400
and 350 feet high, descending the latter at a slope of about 30° and termm:l‘lﬂmg in a
flat point 80 feet above mean sea-level, on which the light-house stands. The neck
where the promontory joins the eontinent is 2,300 feet across between low-water lines
and about 200 feet above sea-level at its highest point. The promontory is a mass of
dense, hard, black basalt, which seems to have been forced like a wedge into a cleft
in the sandstone. It rises vertically from the sea to a height of from 80 to 150 feet, in
many places overbanging the water; its face hollowed out into caverns and seamed
with fissures, with sharp projections of fantastic shape; the whole crumbling away
slowly from the effects of the winter frosts and rains. The base of the eliff is honey-
combed with caves, some of which might well be called tunnels, as they extun@ a long
distance into the rock. One is said to penetrate 80 feet in a direct line from the face.
It was not possible to verify this statement by measurement, as the surf was washing
in and out of the cave with great force, but if is probably not far from the truth, The
west end of the cape is surrgunded_ by a number of pinnacles of rock rising vertically
to a height of from 40 to 80 feet out of the water. Seen from a boat at a short distance,
this black jagged mass towering into the air, with the surf lashing its base with a
noise like thunder, the seene {:xg_:c]s in grandeur the sight of Devil’s Cation and Cape
Horn, on the Central Pacifie Rgz-]h‘oad; but it must be a sight of terror to the unfor-
tunate mariner who should see it as a lee eoast during the southwest gale.

WEATHER.

From November to April the prevailing winds are sontherly. Sometimes strong west
winds occur, changing round to northwest, breaking into heavy squalls, accompanied
by rain, hail, thunder, and lightning. This_is geneml]..\,l' from February to April. The
gales which are prineipally dreaded by mariners come from the southwest. These are
sometimes so strong that a man cannot keep his feet, and pebbles as large as hazel-
nuts are caught up from the beach and dashed against the light tower, a height of
more than 100 feet. The gales reach a velocity of 60 miles per hour. Fogs so dense
that the shore is not visible from a distance of 500 feet out at sea oceur at all SEasons,
but principally during the month of J u_l}‘. Rain during the winter is not so frequent
as in the Willamette Valley, but heavier; snow is .of rare occurrence, always light,
and soon melts. 3 :

* water mark. The influence of
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For the information cont

1801
custodian of the light-hou ained in this paragra

h .
se at Cape Poulwea,-th%r. T am indebted to Capt. 8. P. Wass,

TIDES,
The spring tides, with the ocean in it iti
oPTing ; ees 8 normal condi ise a 3 i
strong west winds the high tides have reached z?lllneitgl]{:?ﬁiﬁeafggtfag-{)gi?heguﬂ&%
¢ ordinary high tides extends to Pioneer, 30 miles above
» the tide rising and falling from 4 to 6 feet,

LOCATION FOR A HARBOR OF REFUGE.

It has generally been believ:

d the Tesi . q
that o Te6f from 3 10 5 fathe r_is 11131\11 J&e‘;:?dents of the country ardund Yaquina Bay

A e er extends in a curved lin Caqui
g;l?ed ]tggi g;itls ia%}):gli?r?%lwe_ather, terminating about one and a half mi?efsr:gzlghqg;} :‘,-11:;2
pe, 2a aving a smooth, sandy bottom, which cov: red of y
1,000 acres, and that a breakwater built along the cr bl il L
the > > crest of the supposed reef wonld
convert the basin in arbor of et el adi ot
s to a harbor of shelter for vessels in distress, as well as a port of

It was for the purpose of ascertainine the feasibility of thi je 1
was requested Dy those interested, a-mogg whom may %e intcllllllsdg)c{ %}-lclcgf?l;g Iiggg ?g'
that section of Oregon whose nearest outlet to the ocean lies thron gh the 'va-llev of the
Yaquina River. The chart of the United States Coast Survey in this locality, and my
soundings over the same ground, show that no such reef exists, There are & knobs of
sandstone, harder than the rest of the hottom, from 12 to 30 feet nnder low-water level
situated in a curved line in the direction above indicated, but distant from each other
!—roni 1 to;}_‘ a mile, and with from 36 to 50 feet of water hetween them, On these, dur-
:],ngn &?}lﬁgﬁ?lﬁg Leavy swells, the sea breaks constantly, suggesting the presence of

The length of brealwater which this project contemplates would be 9,900 feet, wit
an averag:é depth of 26 feet below lz)w-tgdeJIUX'el. 5 &0 3 o

Its cost per linear foot, on the general plan recommended by the Board of Engineers
Pacifie coast, would be as follows : ; = ;
Ashlar masonry, 21.67 cubie yards, at $18 $410 60
Rubble masonry, 14.08 cubic yards, at $9 ... ..o . o .cieeoon. 126 72
Small rough rubble, 73.00 cubic yards, at 53 : 219 00
Large rough rubble, 59.25 cubie yards, at $5. .- c-v oopecompo ool 206 25

the mouth of the Yaquina

Per limear Tool o e e s 1,052 57
9,900 linear feet, at $1,05%.57 10, 420, 443 00
Add for contingencies 10 percent. ..o oot oo iio.oooo-ioil.. 1,042,044 30

Potalcordaia soiountacobibnile o tinlib o B i e ST G B )

The estimate for rough rubble may appear excessive, but the stone would haveto be
brought from Cape Foulweather, the nearest point where hard rock is found, and
where, owing to the prevalence of heayy seas, the loading of barges would be expen-
sive and dangerous, often impossible, necessitating the suspension of the work until
the recurrence of smoother water should allow the boats to approach the guarries with
safety. -

Th)(,'re is no question that such a work, if carried out, would greatly benefit naviga-
tion by affording shelfer from southwest gales. Some such protection is absolutely
required. But a befter harbor, at much less cost, would be secured by building a
Dbrealwater from the extreme point of Cape Foulweather northward, inside of the reef
above described, for a distance of 600 feet. This would inclose an area of about 100
acres, under the lee of the cape, with good anchorage in from 4 to 8 fathoms of waier,
having a free entrance from the west 1,200 feet wide. Such a harbor would satisfy
present mnecessities, not only as a refuge but also as a port of e:ntry; Yaquina Bay
being accessible only to light-draught coasting vessels; and if might be enlarged at
any foture time if desired, by extending the brealkwater along the reef.

The cost per linear foot of a breakwater here, on the plan recommended, would be,
as nearly as can be estimated from the data obtained,' as follows, its dimensions being:
Len grh,"(SOO feet ; average depth below low tide, 31 feet.

AShIAT MASONLY -ozcce cobimmnmammasunnns samomarmomns socios imsenns $gﬂﬂ Eg
Rubble MASONTY . oo e e wzmmnn caacee serose 12 E]{)
Small rongh rubble, 110 cubic yards, at §2 e
Large rough rubble, 59.25 cubic yards, a6 $4.-----cz-nzn --- deeraesemoae

Per Hinear f006 - oz azn couanasosmasmammmeommoosintstn s S;gé 3(2}
Making for its length of 600 feet.----: caumveaamcarammmmaancone rome cone e
Add for econtingencies 10 per eent.c.. -------- Ml e :

et S Ay

656,251 20

fessssesaEssmmes-taEm=ese

Total oo e et i e e e s s s el s e
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Here the stone could be obtained from the shoreend of the wall and hauled in cars
along the top, extending the track as the work prn;:pms‘cﬂ, making ﬂill“ cost of trans-
portation less than in the south bay. The above estimates are in gol coin. S

The hydrographic work of the Coast Survey in this vicinity terminates at 1‘ e nLs
tremity of Cape Foulweather, No survey had ever been made of this bay, and, g0 1.{1
as I could learn, my hoat was the first that had ever entered if. Tt is a natural 1-[:“-
bor of considerable extent, even without improvement. I am informed that ll[m ing
southwest gales the whole of the area inside of the reef is comparatively smooth, :|||}?
the southeast portion quite so. Several of the seamen l‘.}ll]‘llil_\'t‘.ti as hu;m’m»n on this
survey, who had sailed for a number of years hetween San Francisco and Puget Sound,
and claimed to be'familiar with the coast and its climate, said that if two l_rnn_\'.a'_\\'vh'
placed to mark the entrance, and the fact published for the information of marmers,
vessels of any draught could enter here, not only for shelter, but for purposes of com-
merce, If this opinion be correct—and there seems to be no reason fo the contrary—
the circumstance is of interest in connection with the fact that a narrow-gange rail-
way is now under construction from Corvallis, on the Willamette, to Yaquina Bay.

Last wintfer there were a number of vesselsin distress off Cape Foulweather at
different times, and one that I am aware of was lost, with all on board. In describ-
ing this bay I omitted to mention that there is a rock on which the swell breaks dur-
ing westerly and northerly weather. It is small, and lies about 500 feet from the
mainland, nearly opposite the entrance. If is not in the way of vessels anchoring.

Learning thata cove, with good anchorage, existed about 10 miles north of the cape,
and wishing to get all information possible on the subject of a refuge, I went there by
sea, two members of my party being familiar with the spot. I found it to be an in-
dentation in the rocky coast, three-fourths of a mile long and ahout 1,000 feet wide;
its longer diameter parallel to the general direction of the coast-line with from 6 to
10 fathoms depth, well sheltered from north wind, but open to the west and southwest,
This place is called Wrecker’s Cove; the name having been given by men who saved,
or rather collected, some fragments of the schooner Uncle Sam, lost a mile north of the
cove about two years since.

Respectfully submitted.

ROBERT A. HABERSHAM,
Assistant Engineer,
Col, Jorx M. WiLsox, -
Major, Corps of Engineers, U. 8. A.

KK 8.
EXAMINATION OF PORT ORFORD HARBOR, OREGON.

UNITED STATES ENGINEER OFFICE,
Portland, Oreq., September 23, 1878,
GENERAL: I have the honor to transmit herewith a chart of Port
Orford Harbor, Oregon, and to submit the following report of an exam-
Ination made by me in ‘accordance with the act of Congress approved
June 18, 1878: :

OBJECT OF THE EXAMINATION.

The object of the examination of this harbor was “to ascertain its
adaptability for a harbor of refuge.”

I left Portland, Oreg., on the morning of September 2, 1878, for Port
Orford, 330 miles distant, reaching the latter place on the evening of
September 4, the Jjourney requiring three days. a

I fortunately had a fine opportunity to judge of the capacity and avail-
ability of the harbor, as I entered it from the Pacific Ocean during a
northwest gale, and our vessel anchored in 7 fathoms opposite “Battle
Rolck,f’ n smooth water. ;

remained two days at the harbor ing whie ade a carefl
e an?l i 111‘)0}:”(11.11111,,.\\113(.1.11 I rnlvtffl( a f_.pei‘ul

[ LS surroundings, and conversed freely with all
parties who were acquainted with its genéral character and the for
and direction of the seas from which it needs p:_'otcctihn. e ‘
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DESCRIPTION OF THE HARBOR.

Port Orford, the most westerly port of the i
-U:lﬁk;}; 18 situated on the \\'vsteri‘); éoast of N?)rgflia{}eg:zt‘ii Sig%it&ufef
420 44/, longitude 124 29/, and according to the Coast Pilot of Oregon
published by authority of the Coast Survey, is by far the best *mm%nex"
1]-.‘;;lclsh~;ul on the Pacific coast, between Los Reyes and the §trait of
fuca.

The harbor is deep and capacious, and is formed by a headland boldly

Jjutting out into the sea, nearly vertical on its water face, the portion

I'U_I‘Illlill;ﬂ ”Ili' shelter from westerly gales attaining an altitude of about
350 feet; from the outer point the

o : L1el ground slopes gradually down to an
elev ;mt_m of about 60 feet above low-water, near the northern part of
ﬂlt“]m_\ , opposite which the town of Port Orford is situated.

The survey made by the Coast Survey, and plotted on their chart, is
reported as follows by the Coast Pilot: “From the extremity of the
southwest point eastward to the main shore, the distance is two miles,
and from this line to the greatest bend of the shore northward the
distance is one mile.
r"*-'J‘he-. ft)ll]l(ii]l;'§ within this space range from 16 fathoms close to
Tichenor’s Rock, forming the southwest point of the bay, to 3 fathoms
within one-fourth of a mile of the beach on the northeast side, with 5
fathoms at the base of the rocky points on the northwest side toward
Tichenor’s Rock ; one mile off the shores of the bay the average depth
is about 14 fathoms, regularly decreasing in-shore.”

From my own examination and all the information I could collect, T
find the bottom of the harbor to be of sand and mud, presenting a good
holding-ground, and that there are no sunken rocks or hidden reefs to
endanger vessels after getting inside the head. Tt is said that northwest
fogs seldom, if ever, enter the roadstead, which gives it, consequently,
a great advantage over other harbors on the coast south of the Colum-
bia River.,

From my own observation I am led to believe this is so. While off
the coast between Cape Arago and Port Orford, a dense fog enveloped
the shore; but when we reached Cape Blanco this seemed to veer off
and follow the line of the reef north of Orford, and we enteped the hrfu:-
bor, where it was perfectly clear. On the following day, while examin-
ing the coast north of Orford on shore, I found a dense fog enveloping
Cape Blanco, seven miles north, while at Port Orford it was perfectly
clear and pleasant.

TIDES.

The mean rise and fall of tides is 5.4 feet; of spring tides, 6:% feet;
and of neap tides, 3,5 feet.

DANGER IN ENTERING THE HARBOR.

Between Port Orford and Cape Blanco, and about three miles off the

coast, there is a group of rocky islets and sunken rocks calleflth01;)f¢3;'§
Reef, which renders the approach to Port Orford from the 11(1)11-) s ie ¥4
what dangerous ; there is, however, a good wide ship ghatne. Do
this reef and the main shore.
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In reference to the present condition of the harbor during winter
gales, the Coast Pilot notifies mariners as follows: :

In winter, anchor far enongh outte put to sea when a »“"!”!'h“.z""“'r ‘0"“? ay ;1 '11‘;['_”"5{
a protracted gale in December, 1851, a terrible sea rolled in that no vessel could have
1'1%(‘1}_(1,'13.1 oollzitétemner Seagull was driven northward, and lost t':\'o \'\'t:l'kr‘i in‘ rn-;_:;n. I.ll];i% EIJ“-I
position, and the mail steamer Columbia hardly held her own for many hours o r-
ford Reef. .

In the fall of 1872 Maj. H. M. Robert, Corps of Engineers, made a
careful examination of this harbor, and in January, 1873, presented an
elaborate report, with plans and estimates, for a .hll’e:l‘l{\\':lﬂ‘.l‘. In the
summer of 1876 the Board of Engineers for the Pacific Coast made a sim-
ilar examination, and in February, 1877, presented a report, with a plan
and estimates ; these very interestingreports were laid before Congress,
and to them I respectfully call attention for details.

CONCLUSIONS.

After a careful examination of this subject I beg to report that,in my
opinion, Port Orford is a very available point for a harbor of refuge. " It
is easily accessible, occupies a position nearly midway between San
Francisco and the Strait of Fuca, presents a deep and capacious road-
stead, offering secure anchorage from gales from all points except south,
southeast, and southwest; is not subjected to northwest fogs, has no
shifting sand bars or hidden reefs within its limits; the land around is
high and prominent, and presents all the necessary materials, easily
accessible, for a stone breakwater. All that is now needed to make it a
secure harbor of refuge at all seasons is a breakwater, behind which ves-
sels can ride safely at anchor during gales coming from the sountheast,
south, and southwest, from which it is not already protected by nature.

A careful examination of the chart of the eurrents and the general
direction of the gales leads me to the conclusion that a breakwater
about 5,000 feet long, running from the outer point of the Head toward
Coal Point, would give ample protection to a larce fleet during the
heaviest gales; for present purposes 2,000 feet would be sufficient, and
this could be extended whenever it became necessary.

A breakwater 5,000 feet long wouid secure a harbor of about 300
acres, with a depth of from 4 to 12 fathoms outside the 3-fathom curve,
while one of 2,000 feet in length would secure an available anchorage
of about 90 acres with the same depth,

The plan of breakwater recommended is that proposed by the Board
of Engineers for the Pacific Coast and described in their report of Feb-
ruary 14, 1877, as follows: -

‘We propose to build the base of any breakwater up to the height of 15 feet helow

the level of low-water of small stone, that is

( A y ¢ to say, of such stone as any quarry will
furnish, and while quarrying out this gre

1 at mass to lay away all large stones of 5, 10,
or 20 tons for the construction of that portion of the hrealwater from 15 feet up to
low-\_vater. Upon this foundation we propose to build a masonry wall, faced with
granite, 25 feet wide and 20 feet high, including the foundation, prufm:t ing the seaward
side b§: blocks of artificial stone (if natural stone cannot be ubt;lim-:l)?;t' large size
(20 to 30 tons each), and thoroughly paving the harbor side w ith large blocks of granite
‘;{t)ol;eemve without displacement the water that will be thrown over the wall _iﬁ greatb

JOIms, 3

I think this hrefl-];\va,tel' should be connected with the headland, and
that the United States should purchase so much of the Head as will be
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necessary for works of defense after
stone-quarries, buildings, &c., for the

The proposed breakwater of 5,000 f

the harbor is completed, and for
construction of the breakwater.
et is estimated to cost as follows:
108,333} cubic yards of ashlar masonrv. at & ?

70,000 ,"ml'“. ¥ ‘vi‘ill\ of l‘lll‘\h[]l'IIJT:I‘SI;::I?\I",‘ :'l}“"‘;ls $1,9;0, 00 0
205,000 eubie yards large stone, at &5 690,009 20
2,247,500 enbic yards small stone, at -l 1:‘1"?:000 0
Conthngencies 10 er 6ot ...oer-esonns oo T 4495000 00

Y et

T romsemeeseseeal e 005 (100 D0
A breakwater 2,000 feet long is estimated to cost as follows:

43,333% cubic yards ashlar masonry, at $18 ... ._____ X 37

23,000 cubie yards rubble Tl:l:lhtl!!l'.\:..‘ 3 2 .-'". bfig‘g,ggg 8{?
118,000 cubic yards large stone, at & -.._:-' 590’00(] 00
747,000 cubie yards small stone, at S SRS Ui 1 494, 000 00
Contingencies, 10 per cenb............ o _la i 0 e o ’311:000 00

Total ...a.. oo oaciial o e 3,427,000 00

GALES,

The prevailing winds on the coast from November antil April are from
the south and southwest; in May they veer around to the north and
northwest and continue from that direction until about October; the
gales most dreaded by mariners are from the southwest, and are at times
fearful in their severity ; on the whole of this northwest coast between
San Irancisco and the Strait of Fuca, a distance of 750 miles, there is no
harbor that a sailing-vessel will attempt to enter during a heavy south-
west gale.

A harbor of refuge is absolutely necessary, and nature seems to have

indicated that Port Orford, by its location and natural advantages, should
be selected for man to complete, and thus present a safe harbor to which
mariners can run for shelter in any gale.
{2 Port Orford is in the collection district of Southern Oregon; it is no 101_'lger1a. port of
entry, In the range of hills in rear of the harbor there is said to be an inexhaustible
supply of coal, and between the town and the Coquille River there are forests of the
best cedar timber. ’ ¥

The nearest port of entry to Port Orford is at Ellensburg at the mouth of Rogue
River, about 25 miles south of the harbor. 1I was m;able to learn what, if any, reve-
nue was collected at Ellensburg during the last fiscal year.

The nearest light-house is on Cape Blanco, 7 miles distant, and the nearest works
of defense are at the mouth of the Columbia River, about 220 miles distant.

Since completing the foregoing, I have received a very able and mtex{'i
esting communication from Capt. William Tichenor, an eXPBUetI;(}}E
sailor and old resident of Port Orford, upon the great Sire%'ﬁ rieeri(' f
from the Japanese Islands northeast to the }1orthwest 00&? %*'ft 16133
and its effects and changes on our shore-line in eddles,.shoa s,d riff-sar o é
&e. Captain Tichenor has gone into the whole sungbﬁ 311 : g“tes the
opinions as to the effects upon our coast from Oa}[ie ,-.'Il;él fggg(;shéoelos-
Strait of Fuca, and particularly at Port Orford. I quo
ing portion of his letter as follows: ol

5 : i Tan-

Port Orford has the following advantages: It is the central pomzbeﬁg‘iiillis ﬁ?ereibre
cisco and Puget Sound; it is the most western ]15{]171‘-‘9{(‘;;:;10;&“?{ i: very seldom vis-
not liable to calms; it 1s exempt at all times from fu' - t(?a-:l St o Mo
ited by gray or calm fogs ; it 1s tho most capacious SORCEEEC IPRC B oome i i ex-
('unng'}] r;:: accommodate our 1':1]!'1d1y_grq\\'n1:r cmnrn'errz'e’il '0_1; AT By :;ll e
empt from all sunken dangers, either in it orts ;)_ppI'ORC { ; olding-ground of any road-
of being filled with drifting sands; it has the very ]’Ies_ ;:)rged slate ; it affords, imme-
stead nTmn the coast, composed of sand, loam, and (}tlgfllllfm-. ot hnp’rovement Jaseea.
diately at hand, all the material, and of excellent quality, \)




