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MOUNT MONADNOCE, FROM JAFFREY CENTER,
Showing the forest reservation, also the land above owned by the town of Jaffrey, N. H.
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REPORT.

To the Governor and Council:

The Forestry Commission, in presenting its report for
the biennial term of 1905-’06, talkes occasion to comment
upon the fact that this period has been one of unusual
progress in the forestry movement, both in the state and
the nation.

‘Within this time, the forest survey of the state, under-
taken under authority of the Legislature of 1903, has been
completed, and the results of that Woﬁs are embodied in an-
other place in this report.

The activities in behalf of the movement to secure a na-
tional forest reserve in the White Mountains have been con-
tinued with increased zeal, and elsewhere we record the
progress made in this very desirable undertaking.

The acquisition of the state forest reserve upon the slopes
of Mount Monadnock, the initial steps toward which were
reported in our last biennial report, has been completed,
and a detailed account of the procedure will be found else-
where.

A new forest fire law has been enacted and has had
nearly two years of trial, with good results.

The general interest in forest preservation among all
classes of our people has continued and increased, and
there are today more organizations and individuals ac-
tively interested in forestry in New Hampshire than at
any previous time since the forestry movement was begun.

In coGperation with the state board of agriculture, the
Society for the Protection of New Hampshire Forests,
boards of trade, commerecial clubs, women’s clubs and other
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organizations, the propaganda for forest preservation has
been carried out by the board in every possible way at its
command, with the result, it is hoped, of an aroused and an
enlarged interest in the subject so vital to so many of our
industries and enterprises.

FOREST SURVEY OF THE STATE.

By joint resolution of the Legislature of 1903, the sum
of $5,000 was placed at the disposal of the commission for
the purpose of securing a forest examination of the White
Mountain region. Under the terms of the joint resolution,
the field work of the examination was to be done by ex-
perts from the federal forest service; and during the sum-
mer of 1903 data were gathered for the indicated purpose.
The results of this examination were published in the last
biennial report of the commission, at which time it was
shown that through prudent management and by means of
the generous terms of codperation offered by the federal
forest service, the cost of the examination of the White
Mountain region had been only little more than half the
sum appropriated.

Finding themselves with $2,000 unexpended from the ap-
propriation of 1903, the board was confronted with the
alternative of expending the money under the terms of the
original legislation in amplifying certain data gathered by
the field party of 19083, such as statistics of tree growth, ete.,
or of seeking legislative authority to make use of the bal-
ance remaining in another direction.

The latter alternative being adopted, the Legislature of
1905 was applied to for authority to permit the expenditure
of the unused balance in a completion of the forest survey
of the entire state. "Permission being thus granted, the
commission effected another advantageous contract of co-
operation with the federal forest service, and during the
summer of 1905 a party of field workers in charge of Mr.
C. A. Lyford, forest assistant in the federal forest service,
made an exhaustive study of the forest growth in all that
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portion of the state not covered by the examination of 1903.
The summary of this work is presented in another part of
the present volume, and accompanying this report will be
found a complete and comprehensive forest map of the
lower section of New Hampshire. This map, in connec-
tion with the one published in our last biennial report, fur-
nishes, upon the same scale, a complete forest map of New
Hampshire.

If we are not in error, New Hampshire is thus the first
of all the states to have completed a forest map, and the
commission takes great pride in the fact that so large an
accomplishment was secured at comparatively so small an
expenditure. It is proper to remark in this connection,
however, that the $2,000 remaining in our hands at the con-
clusion of the White Mountain examination was not suf-
ficient for the state’s share of codperative expenses under
the resolution of 1905. Nevertheless, through the generous
action of the forester of the federal government, Mr. Gif-
ford Pinchot, our funds were supplemented from the fed-
eral treasury in an amount sufficient to complete the work
most satisfactorily.

Accompanying the summary of Mr. Lyford’s field work,
he makes certain suggestions with reference to the future
forest service in New Hampshire. These suggestions will
be dwelt upon at a later period in this report.

ForesT FIRE Law.

As has been indicated, the Legislature of 1905 made ma-
terial changes in the laws relating to the extinguishment of
forest fires and materially altered the existing system of
forest fire wardens, which had been in vogue since the pas-
sage of the original forestry law in 1893.

Several proposed measures were presented to the Legis-
lature, and after consideration of them, which lasted nearly
until the close of the session, the General Court finally put
upon the statute books the following enactment:
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CHAPTER 97, LAWS OF 1905.

AN ACT for the Protection of Forests from Fire.

Be it enacted by the Senate and House of Representatives
in General Court convened:

SecrioN 1. In cities and towns where organized fire
departments are established the chief of the fire depart-
ment is hereby constituted forest fire warden for such city
or town. In time of drought the forest fire wardens, them-
selves or by some agent or agents designated by them,
shall, when directed by the forestry commission, patrol the
woods in their respective cities or towns, warning persons
who traverse the woods, campers, hunters, fishermen and
others, about lighting and extinguishing fires. They shall
post extracts from the fire laws, and other notices sent to
them by the forestry commission, along highways, along
streams and waters frequented by tourists and others, at
camp sites and in other public places. If, in woodlands
thus posted, any person, other than the owner of said
lands or his agents acting under his direction, shall build
fires when warned not to do so by the forest fire warden,
or shall fail to extinguish a fire when ordered to do so by
the warden, he may be arrested by the warden without a
warrant.

Secr. 2. It shall be the duty of the warden to extin-
guish all brush or forest fires occurring in his town, and
he may call such assistance as he shall deem necessary to
assist him in so doing, and may require the use of wagons,
tools, horses, ete., for that purpose. If any person fails to
respond to the warden’s call for his assistance or the use
of his property, he shall be fined not exceeding ten dollars.
The city or town shall pay reasonable compensation for
their services to all persons summoned to assist the warden
and for the use of all property required by him in the
extinguishment of a forest or brush fire. In case the
warden and the persons summoned to assist him or to fur-
nish the use of property, shall fail to agree upon the terms
of compensation at the time or after the required service
has been rendered, the dispute shall be referred to the
commissioners of the county in which the city or town is
located for final settlement.

Secr. 3. Forest fire wardens shall make reports of their
doings to the forestry commission in such form and at such
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times as the commission may require. If a warden has
reason to believe that any brush or forest fire in his city or
town was caused in violation of statute he shall report to
the county solicitor all the facts coming within his knowl-
edge and said solicitor, if the facts as so reported seem to
him sufficient, shall take action to recover the penalty fixed
by statute for such violation.

Sccr. 4. In towns where no organized fire department
exists, the forestry commission shall annually designate
some member of the board of selectmen as forest fire
warden, who shall perform in his town all the duties here-
inbefore set forth for wardens in cities and towns having
organized fire departments. All forest fire wardens here-
inbefore provided for shall receive pay for their services
from the city or town treasury in such sums and in such
manner as they are ordinarily paid for services as members
of the fire department or as selectmen,

SecT. 5. In unorganized towns, the forestry commis-
sion, on the application of the owners of forest land sit-
uated therein, are authorized to appoint a suitable number
of special forest fire wardens, to define their duties and to
fix their compensation. The cost of such special forest fire
wardens shall be paid by the persons making application
for their appointment, and, upon certificate of the forestry
commission, one-half of such sum shall be repaid to the
applicants by the treasurer of the county wherein said
unorganized township is located.

SEcT. 6. If any forest fire warden provided for in sec-
tions 1 and 4 of this act shall neglect or refuse to perform
the duties prescribed for him he shall forfeit not less than
$100 nor more than $500, to be recovered in an action for
debt, upon complaint of the forestry commission, and all
forfeitures so recovered shall be paid into the state
treasury.

Sect. 7. It shall be the duty of any person who discov-
ers a forest or brush fire not under the control or super-
vision of some person to extinguish it or to report it imme-
diately to the local fire warden, and failure so to do shall
be punished by a forfeiture not exceeding ten dollars, to be
Tecovered upon complaint of the warden.

Sect. 8. All acts and parts of acts inconsistent with
this act are hereby repealed, and this act shall take effect
upon its passage.

Approved March 10, 1905.
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This law, it will be seen, attempted to utilize existing
official machinery so far as possible and to minimize the
burdens of expense upon the state treasury in order to meet
what appeared to be a demand in the Legislature for a re-
duction in proposed appropriations.

According to Mr. Lyford’s report, it will be seen that the
federal foresters who were actively engaged in the southern
portion of our state during the time when this law was in
its most experimental stages, found the law working satis-
factorily. They recommend minor changes in the system,
which it will be the duty of the General Court to consider.

It has often been remarked that New Hampshire has been
well fortified by nature against disastrous forest fires; that
her topography and the character of her soil and forests
do not lend themselves as a fertile field for extensive for-
est conflagrations. To this, perhaps more than to any sys-
tem of law, is New Hampshire to attribute her freedom
from the terrific forest fires which have devastated the
forest area in other states.

During the past biennial period, the forest fire loss in
this state has been very slight, only one fire of any consid-
erable area having occurred in dense matured timber, and
it is satisfactory to record that in every instance the local
fire wardens established by the law of 1905, without
prompting from this board or from any source, attended
promptly to their duties under the law.

The one fire referred to which did the greatest damage
was in the month of September upon the slopes of Mount
Kearsarge, where a question as to the location of the fire
led to a dispute as to the jurisdiction of fire wardens in two
adjoining towns. This was soon satisfactorily adjusted,
however, and the forces of the two towns codperated ir
checking the fire, which was not extinguished, however,
until rain set in. In this connection, it should be re-
membered that the season of 1906 was excessively dry, the
absence of rainfall being almost as great as in the previ-
ous dry season of 1903, when the fire loss in the state
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amounted to hundreds of thousands of dollars under the
old system of fire wardens.

In the absence of other evidence, it is safe to attribute a
good share of our immunity during 1906 to the efficacy of
the new forest fire warden law.

PRESERVATION OF SHADE TREES.

The law of 1901 (as amended in 1903) for the preserva-
tion of shade trees along the highways was, as reported two
years ago, held unconstitutional by the supreme court, and
the general distribution of tree tags under the law was.
therefore discontinued.

There remain, however, many localities where the abut-
ting owners are perfectly willing that the shade trees along
their lands shall be placed under public ownership and
care, and the demand for tree tags continues in small vol-
ume. It is unnecessary, however, to continue the present
annual appropriation of $500 a year for this purpose, and
we think it can safely be reduced to at least one half and
possibly one fifth of this sum.

‘While the law was in active operation, practically half a
million tags were issned and used and that number of trees
along the roadsides have been saved from destruction. We
are still of the opinion that the law may be amended so
as to carry on the work as was at first intended, and we
again suggest the wisdom of considering whether it may
not be provided that the tree wardens shall continue the
tagging of trees as heretofore, giving to the abutting owner
a period of sixty to ninety days in which to take action
in opposition; otherwise his title in the tree to pass to
the community.

MONADNOCE RESERVE.

The forest reserve upon the slope of Mount Monadnock,
a petition for the condemnation of which had just come into
our hands at the time of preparing our last biennial re-
port, is now in complete possession of the state. Appeal
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having been taken from the decision and award of the for-
estry commission, an extended series of hearings was held
before the board of selectmen in Jaffrey at which the com-
Tnission appeared to represent the interests of the state.
Preparations were made for taking the case to its final re-
sort in a jury trial in Cheshire County when the original
<lonors of the funds for the acquisition of the reserve under-
took a settlement with the owners of the property, which
was effected ; and in the fall of 1905 the state acquired com-
plete title.

The Monadnock Reserve comprises some 600 acres of
choice timberland most advantageously situated in a com-
munity where the summer boarding industry has reached
large proportions and where a great sum of mgpney has
been invested in summer residences. To have swept the
forests from the site occupied by the reserve would have
meant immeasurable disaster to many interests, both senti-
mentally and materially, and it is a source of great satis-
faction that public-spirited citizens and summer residents
cooperated so cordially to secure a preservation of this
threatened area.

Especial recognition should be made of the interest taken
in the Monadnock Reserve by Messrs. Joel H. and Arthur
E. Poole of Jaffrey and by Mr. Isaac Sprague of Boston, a
summer resident of Jaffrey, through whose efforts the
movement for the establishment of the reserve initiated and
through whose generous contributions the larger part of
the fund for its purchase was accumulated.

The Monadnock Reserve represents an investment of
substantially $8,000, and it has been acquired practically
without cost to the state, the only expense thus far ineurred
having been for incidental expenses of the commissioners
in attending hearings, ete.

This property will continue to increase in financial value
while its sentimental value can hardly be determined, and
the board feels justified in pomtmg to this addition to the
state’s tangible assets as evidence of the worth of the work
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laid upon the forestry commission by the Legislature of
1893.

Under the terms of the forestry act of 1893, reserves thus
acquired are to be forever dedicated to the public for park
purposes. Accordingly, the Monadnock Reserve has been
thrown open to the public use, and regulations simple in
their form have been posted upon its boundaries. These
regulations apply wholly to the prohibition of the use of
fire within the area of the reserve and to the restrictions
under which camping parties shall occupy the ground.
‘With these exceptions the reserve is entirely open to pub-
lic use and is in the care of Mr. Arthur E. Poole, whom the
board has designated as custodian.

These regulations have been prepared under authority
conferred upon the board by the Legislature of 1903. '

Fire WARDENS.

The new legislation of 1905, to which reference has al-
ready been made, provided that chief engineers of fire de-
partments in towns where such office existed should be for-
est fire wardens, ez officio, and that, in the absence of such
officers, the forestry commission should designate some
member of the board of selectmen to act as forest fire
warden. These designations have been made in accordance
with the law, and the list of fire wardens appointed is here-
with appended :

1905-1906.

RocringEAM COUNTY.
Atkinson, John H. Smith.
Auburn, Nathaniel D. Tilton (Route 2).
Brentwood, E. T. Robinson (Exeter, R. 2).
Candia, John D. Colby.
Chester, William T. Owen.
Danville, George M. Anderson.
Deerfield, Arthur M. Chase (Center).
Derry, *], M. Gilcreast.

East Kingston, Thomas P. Currier.
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Epping,

Exeter,
Fremont,
Greenland,
Hampstead,
‘Hampton,
Hampton Falls,
Kensington,
Kingston,
Londonderry,
Newecastle,
Newfields,
Newington,
Newmarket,
Newton,

North Hampton,
Northwood,
Nottingham,
Plaistow,
Portsmouth,
Raymond,

Rye,

Salem,
‘Sandown,
‘Seabrook,

South Hampton,

Stratham,
‘Windham,

Barrington,
Dover,
Durham,
Farmington,
Lee,
Madbury,
Middleton,
Milton,

New Durham,
Rochester,
Rollinsford,
Somersworth,
Strafford,

Joseph A. Edgerly.
*George H. Carter.
James B. Martin (Epping).
John M. Brackett.
Charles W. Garland.
Clarence M. Dearborn.
Arthur W. Brown.
Edward J. Blodgett.
George M. Baker.
Sidney A. Webster (North).
Thaddeus Tarlton.
E. C. Partridge.
Stillman A. Packart.
C. A. Morse.
Enoch H. Nichols.
O. D. Brown (Little Boars Hd.).
Joseph E. Johnson.
W. F. Watson.
Harry R. Seaver.
#*John D. Randall.
*0. N. Fellows.
Charles M. Rand.
*David S. Emery.
George M. Anderson.
Emery N. Eaton (South).
Frank O. Towle (Amesbury,
Mass., Route 1).
G. M. Hall.
William L. Emerson.

STRAFFORD COUNTY.

‘Walter H. Smith.
*George B. Varney.
F. E. Doe.

_ Frank J. Smith.

Charles G. Dame.
H. S. Felker (Dover, R. F. D.).
George W. Morrill (Union).
Haven R. Jewett (Mills).
Dana P. Jones.
*George H. Webster.
Geo. W. Nutter (Salmon Falls).
*Jerry Murray.
Frank J. Piper.
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Alton,
Barnstead,
Belmont,
Center Harbor,

Gilford,
Gilmanton,
Laconia,
Meredith,

New Hampton,
Sanbornton,
Tilton,

Albany,
Bartlett,
Brookfield,

Chatham,
Conway,
Eaton,
Effingham,

Freedom,

Hart’s Location,
Jackson,
Madison,
Moultonborough,
Ossipee,
Sandwich,
Tamworth,
Tuftonborough,
‘Wakefield,
‘Wolfeborough,

Allenstown,
Andover,
Boscawen,
Bow,
Bradford,

BeLENAP COUNTY.

Charles H. McDuffee.
Miron O. Smith.
James C. Hill.
Orville P. Smith (Ashland, R
F. D.).
John D. Colby.
William S. Sanderson.
*A. W. Spring.
*H. J. Jones.
Charles D. Thyng.
Edwin W. Lane (Hill).
#0. G. Morrison (Arthur F. Cun-
ningham).

CARROLL COUNTY.

F. P. Piper.

William Pitman (Dover).

Charles Willey (Sanbornville,
Route 1).

Charles S. Chandler.

George V. Eastman (North).

Everett A. Stanley (Snowville).

Lemuel C. Holmes (William M.
Fulton).

John M. Parsons.

Charles H. Morey (Bemis).

J. B. Hurlin.

Ernest E. Kennett.

I. F. Moulton.

C. A. White (Centreville).

George W. Thompson.

Frank P. Evans.

John A. Edgerly (Mirror Lake).

Fred B. Shorey.

W. H. Gilman (East).

MERrIMACKE COUNTY.

*James E. Welch (Suncook).
B. H. Smith (East).
*George F. Brown.
Edwin A. Colby.
George K. Stratton.
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Canterbury,

Chichester,
Concord,

Danbury,
Dunbarton,

Epsom,
Franklin,

Hennilker,
Hill,
Hooksett,
Hopkinton,

Loudon,
Newbury,
New London,
Northfield,
Pembroke,
Pittsfield,

Salisbury,

Sutton,
‘Warner,
‘Webster,
‘Wilmot,

Ambherst,
Antrim,
Bedford,
Bennington,
Brookline,
Deering,
Francestown,
Goffstown,
Greenfield,
Greenville,
Hancock,
Hillsborough,

Louis D. 1orrill (Penacook,
Route 11).
O. T. Maxfield (Pittsfield).
David J. Adams (Agent chief
fire dep’t.).
John V. Ford.
Edward P. Paige (Concord,
Route 2).
John A. Chesley.
*Fred Buntin (Falls), (Harry
E. Colby).
Edward N. Cogswell.
W. C. Kelley.
George A. Brothers.
Stephen E. Morrill (Contoo-
cook, Route 1).
E. S. Vales (Concord, Route 7).
Thomas J. Leach.
Frank W. Todd (No. Sutton).
Edwin J. Young (Tilton).
*W. M. Smith.
*D. O. Sherburne (Walter H.
Pierce).
Baron W. Sanborn (Andover,
Route 1).
Alvin A. Jepson.
John P. Hill.
Ira P. Whittier (Contoocook).
John M. Tewksbury.

HirissoroueE COUNTY.

Frank A. Holbrook.

J. F. Tenney.

Frank E. Manning.

James F. Griswell.

Alpha A. Hall

John E. Loveren (East).
Charles A. Lord.

George L. Eaton (Grasmere).
Franklin C. Fletcher.
Henry P. Girney.

John E. Hadley.

Charles S. Flanders.



PEMIGEWASSET RIVER AT PLYMOUTH, N. H.
Looking upstream from gaging station. August 3, 1905,

GAGING STATION ON PEMIGEWASSET RIVER AT PLYMOUTH, N. H.
From upstream, right hank. August 3, 1905.



GAGING STATION ON ZEALAND RIVER AT TWIN MOUNTAIN, N. H.

Showing conditions on February 10, 1808. Chain gage is on the right. River is frozen over
and covered with snow.

AMMONOOSUC RIVER AT BRETTON WOODS, N. H.

Looking upstream from foot-bridge. The open channel.is shown, also the way in which the
ice rests on stones, leaving a space between the water and the ice. February Y, 1906.



GAGING STATION AT PLYMOUTH, N. H., ON PEMIGEWASSET RIVER.

Showing conditions on February 7,1908. The partly open channel at the right is shown, also
ice on the banks, and the chain gage on the upstream side.

LOOKING DOWNSTREAM FROM BRIDGE AT PLYMOUTH, N. H.

Showing open channel with ice covering on the sides and ice calkes on the banks.
¥February 8, 1906.
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Hollis,

Hudson,
Litchfield,

Lyndeborough,
Manchester,
Mason,
Merrimack,

Milford,
Mont Vernon,
Nashua,
New Boston,
New Ipswich,
Pelham,

Peterborough,
Sharon,

Temple,
‘Weare,
Wilton,
Windsor,

Alstead,
Chesterfield,
Dublin,
Gilsum,
Harrisville,
Hinsdale,
Jaffrey,
Keene,
Marlborough,
Marlow,
Nelson,

Richmond,

Rindge,
Roxbury,

2

Henry A. Wilson (*C. W.
Hardy.)
James P. ITowe.
Frederick L. Center (Hudson,
Route 1).
Andy Holt (South).
*Thomas W. Lane.
J. 0. Reed, Jr.
Jerry C. Littredge (Reed’s
Ferry).
*W. L. Winslow.
Charles II. Raymond.
*Charles H. Whitney.
Charles H. Shedd.
*Joseph Silon.
George S. DButler (Nashua,
Route 3).
Daniel M. White.
John F. Fitzgerald (Peter-
borough).
W. W. Colburn.
H. O. Chase (North).
#M. R. Staunton.
Joseph R. Nelson (Hillsborough
Upper Village).

CHESHIRE COUNTY.

Joln F'. Dickey.
*John A. Joslyn.
John H. Mason.
L. A. Guillow.
*Barnard F. Bemis (Cheshire).
*F. A. Buckley.
Burt Bacon (East).
*F. W. Towne.
J. K. Southwick.
Amos E. Rogers.
Chester L. Towne (Munson-
ville).
Stephen A. Bullock (Winches-
ter, Route 4).
Francis D. Converse (West).
Charles W. Buckminster (East
Sullivan).
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Stoddard,

Sullivan,
Surry,
Swanzey,
Troy,
Walpole,

‘Westmoreland,

‘Winchester,

Acworth,
Charlestown,
Claremont,
Cornish,
Croydon,
Goshen,
Grantham,
Langdon,
Lempster,
Newport,

Plainfield,
Springfield,

Sunapee,
Unity,
‘Washington,

Alexandria,
Ashland,
Bath,
Benton,
Bethlehem,
Bridgewater,
Bristol,
Campton,
Canaan,
Dorchester,
Easton,
Ellsworth,
Enfield,
Franconia,
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Cummings B. McClure (Mun-
sonville).

Winfield J. White.

Morrison N. Seripture.

#I, N. Stone.

Alfred G. Lawrence.

Daniel Connors.

C. M. Scovell.

C. B. Mansfield.

SuLLIVAN COUNTY.

H. A. Clark.
E. M. Wingate.
*¥C. E. Sears.
James B. Chadbourne.
Edgar W. Davis.
ITial F. Nelson (DIill Village).
William H. IToward.
Alvin S. Cram.
H. S. Thompson.
#*Frank J. Lattimer (Geo. E.
Lewis).
Frank W. True.
Charles MeDaniel (Enfield,
Route 7).
Moses F. Knowlton. .
Charles A. Newton (East).
Sumner N. Ball.

GRrRAFTON COUNTY.

II. F. Tilton.

*E. P. Harrington.

ITarry Woods.

Labina H. Parker.

Fred D. Lewis.

A. TI. Morrill.

J. W. Saunders.

G. E. Pulsifer (Plymouth).
John Currier (Street).
‘Wells C. Youngman (North).
C. A. Young.

Burley O. Avery.

Lewis W. Currier.

Eugene E. Bowles.



Grafton,
Groton,
Hanover,
Haverhill,
Hebron,
Holderness,
Landaff,
Lebanon,
Lincoln,
Lisbon,
Littleton,
Livermore,
Lyman,

Lyme,
Monroe,
Orange,
Orford,
Piermont,
Plymouth,
Rumney,
Thornton,
‘Warren,
Waterville,
‘Wentworth,
‘Woodstock,

Berlin,
Carroll,
Clarksville,
Colebrook,
Columbia,

Dalton,
Dummer,
Errol,
Gorham,
Jefferson,
Lancaster,
Milan,

Northumberland,

Pittsburg,
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Augustus F. Hoyt.

Charlie D. Jewell.

Edward P. Storrs.

Henry W. Keyes (Woodsville).
E. M. Jewell.

Marcus M. Sargent.

H. H. Cogswell.

David H. Foster.

George E. Henry.
*Charles Pike.

*E. C. Young.

L. O. Goulding.

M. Ward Clough (Lisbon, Route

3

Sidney A. Converse.

Oscar Trazer.

Charles H. Ford (Canaan).
Henry T. Braynard.

L. M. Robie.

Charles W. George.

G. P. Cook (Depot).
Frank A. Barnard (West).
Henry N. Merrill.

0. A. Cameron.

Joshua E. Foster.

M. N. Gordon (North).

Coos CounTy.

*G. 0. Kent.

John Paige (Bretton Woods).

Willis A. Harriman.

George Heath.

George D. Cleveland (Cole-
brook).

Lorenzo S. Farr (Littleton).

C. N. Bickford (Crystal).

W. A. Bragg.

W. B. Gatis.

Albert D. Howe.

*I'red S. Linscott.

A. E. Wheeler.

F. G. McKellips.

James R. Blodgett (Connecticut
Lake).
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Randolph, F. C. Wood.
Shelburne, James Simpson.
Stark, Seth Cole (Percy).
Stewartstown, Byron Drew.
Stratford, C. E. Clark (Coos).
Wentworth’s Location, D. A. Cameron.
Whitefield, F. B. Lewis.
1906-1907.
RocringEAM COUNTY.
Atlinson, John H. Smith.
Auburn, Nathaniel D. Tilton.
Brentwood, James L. Stevens.
Candia, John D. Colby.
Chester, William T. Owen.
Danville, George M. Anderson.
Deerfield, Arthur M. Chase.
Derry, #F. M. Gilchrist.
East Kingston, Thomas P. Currier.
Epping, Charles W. Sanborn.
Exeter, *George II. Carter.
Fremont, James B. Martin (Epping).
Greenland, J. II. Brackett.
IHampstead, A. M. Moulton.
Hampton, ITowell M. Lamprey.
Hampton Falls, Joseph B. Cram.
Kensington, Edward J. Blodgett.
Kingston, George M. Bakie.
Londonderry, William II. Paige (North).
Newcastle, Robert II. Harding.
Newfields, George L. Chase.
Newington, Stillman A. Packard.
Newmarket, C. A. Morse.
Newton, Enoch II. Nichols.

North Iampton,

Northwood,
Nottingham,
Plaistow,
Portsmouth, *
Raymond

Rye

Salem,

Otis 8. Brown (Little Boars

Head).
Joseph E. Johnson.
W. F. Watson.
J. W. Sleeper.
*C. D. Varrill.
*0. N. Fellows.
Charles D. Locke.
Benjamin R. Wheeler.
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Sandown,
Seabrook,
South Hampton,

Stratham,
‘Windham,

Barrington,
Dover,
Durham,
Farmington,
Lee,
Madbury,
Middleton,
Milton,

New Durham,
Rochester,
Rollinsford,

Somersworth,
Strafford,

Alton,
Barnstead,
Belmont,
Center Harbor,

Gilmanton,
Gilford,
Laconia,
Meredith,

New Hampton,
‘Sanbornton,
‘Tilton,

Albany,
Bartlett,
Brookfield,
Chatham,
Conway,

James F. Sargent.

Emery N. Eaton (South).

Frank O. Towle (Amesbury,
Mass., R. F. D. No. 1).

John F. Emery.

William L. Emerson.

STRAFFORD COUNTY.

A. B. Locke.
George E. Varney.
Charles A. Smart.
J. E. S. Hall.
Charles G. Dame.
Henry L. Felker.
John H. Young.
Joseph H. Avery.
Dana P. Jones.
*H. C. Hanson.
George W. Nutter (Salmon
Falls).
#*Jerry Murray.
Frank J. Piper.

BeLrnaP COUNTY.

Waldo C. Varney.

Fred E. Berry.

James C. Hill.

Orville P. Smith (Ashland, R.
F. D.).

‘Wm. S. P. Sanderson.

Amnsel F. Gove.

*A. W. Spring.

*H. J. Jones.

Charles D. Thyng.

Robert M. Wright (Hill).

#0. G. Morrison (Arthur F. Cun-
ningham).

CArrOLL COUNTY.

Frank P. Piper.

William Pitman.

Charles Willey.

Charles S. Chandler.

George N. Eastman (North).
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Eaton,
Effingham,

Freedom,

Hart’s Location,
Jackson,
Madison,
Moultonborough,
Ossipee,
Sandwich,
Tamworth,
Tuftonborough,

‘Wakefield,
‘Wolfeborough.

Allenstown,
Andover,
Boscawen,
Bow,
Bradford,
Canterbury,
Chichester,
Concord,

Danbury,
Dunbarton,
Epsom,
Franklin,
Henniker,
Hill,
Hooksett,
Hopkinton,
Loudon,

Newbury,
New London,
Northfield,
Pembroke,
Pittsfield,
Salisbury,

Everett A. Stanley (Snowville).

Lemuel C. Holmes (William 1.
Fulton).

William Watson.

Charles H. Morey (Bemis).

J. B. Hurlin.

Henry Harmon (Silver Lake).

Irvin F. Moulton.

N. P. Sias.

George W. Thompson.

A. E. Wiggin.

Charles N. Pinkham (Melvin
Village).

F. J. Leavitt.

W. H. Gilman (East).

MEeRRIMACK COUNTY.

*James E. Welch.

Bert H. South.

*George F. Brown.

Edwin A. Colby.

George K. Stratton.

Lowell T. Mason.

C. A. Langmaid.

#William C. Green (David J.

Adams).

John V. Ford.

Aaron E. Barnard.

Benjamin M. Towle (Gossville.)
*F. D. Buntin.

Harry A. Tucker.

Oscar F. Ackerman.

George A. Brothers.

Albert S. Eaton (Contoocook).
Daniel S. Green (Concord,

Route 7).
Thomas J. Leach.

Edwin J. Young (Tilton).
#N. M. Smith.
#D. O. Sherburne.
Ernest C. Currier (Warren,
Route 1).
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Sutton,
‘Warner,
‘Webster,
‘Wilmot,

Ambherst,
Antrim,
Bradford,
Bennington,
Brookline,
Deering,
Francestown,
Goffstown,
Greenfield,
Greenville,
Hancock,
Hillsborough,
Hollis,
Hudson,
Litchfield,
Lyndeborough,
Manchester,
Mason,
Merrimack,
Milford,
Mont Vernon,
Nashua,

New Boston,
New Ipswich,
Pelham,
Peterborough,
Temple,
Weare,
‘Wilton,
‘Windsor,

Alstead,
Chesterfield,
Dublin,
Fitzwilliam,
Gilsum,

John H. Keyser.
Fred A. Clark.
Senter M. Goodhue.
Thomas Graney.

HirnsBoroUGH COUNTY.

Rodney H. Prince.
W. W. Merrill.
Perham Parker.
Allen Gerrard.
Clarence R. Russell.
Arthur O. Ellsworth.
Walter P. Holt.
William P. Hadley.
E. J. Fletcher.
Henry P. Gainey.
John E. Hadley.
Charles S. Flanders.
C. M. Hardy.
James P. Howe.
Norris C. Griffin.
Andy Holt.
*Thomas W. Lane.
E. H. Russell.
George Watkins, Jr.
*N. S. Winslow.
Charles II. Raymond.
Charles H. Whitney.
Richard B. Taylor.
Edwin F. Blanchard.
Charles L. Seavey.
Daniel M. White.
J. W. Edwards.
Horace O. Chase (North).
*M. R. Stanton.
Joseph R. Nelson (Hillsborough
Upper Village).

CHESHIRE COUNTY.

M. E. Knight.
*John A. Joslyn.
Almon A. Baldwin.
David H. Firmin,
F. P. Craine.
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Harrisville,
Hinsdale,
Jaffrey,
Keene,
Marlborough,
Nelson,

Richmond,
Rindge,
Roxbury,

Stoddard,

Sullivan,
Surry,
Swanzey,
Troy,
Walpole,

‘Westmoreland, .

Winchester,

Acworth,
Charlestown,
Claremont,
Cornish,
Croydon,
Goshen,
Grantham,
Langdon,
Lempster,
Newport,

Plainfield,
Springfield,
Sunapee,
Unity,
‘Washington,

Ashland,
Bath,
Benton,
Bethlehem,

Bernard F. Bemis.
F. A. Buckley.
Myrou L. Cutler (East).
*F. W. Towne.
‘Warren M. Davis.
Wilmer C. Tolman (Munson-
ville).
Leason A. Martin (North).
Francis D. Converse (West).
Charles «W. Buckminster (East
Sullivan).
Cummings B. MecClure (Mun-
sonville).
L. F. Davis.
Harrison N. Scripture.
*T, N. Stone.
Alfred T. Lawrence.
Daniel Connors.
Charles M. Scovell.
C. B. Mansfield.

SurLLivaNn COUNTY.

A. E. Clark (East).
G. L. Richardson.
*(. E. Sears.
James B Chadbourne.
Edgar W. Davis.
Eben A. Purington.
‘William H. Howard.
Charles A. Jefts.
Fred A. Barton.
*Frank J. Latimer (George E.
Lewis).
Edward J. Wingate.
Horace W. Stevens (West).
Charles O. Bailey.
Charles A. Newton (Newport).
Sumner N. Ball.

GRrRAFTON COUNTY.

*E. P. Harrington.
John D. Child.
Labina H. Parker.
Henry A. Hildreth.



Bridgewater,
Bristol,
Campton,

Canaan,
Dorechester,
Eaton,
Ellsworth,
Enfield.
Franconia,
Grafton,
Groton,
Hanover,
Haverhill,
Hebron,
Holderness,
Landaft,
Lebanon,
Lisbon,
Littleton,
Livermore,
Lyman,
Lyme,
Monroe,
Orange,
Orford,
Piermont,
Plymouth,
Rumney,
Thornton,
‘Warren,
Waterville,
‘Wentworth,
‘Woodstock,

Berlin,
Carroll,
Clarksville,
Colebrook,
Columbia,
Dalton,
Dummer,
Errol,
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A. H. Carpenter.

J. W. Saunders.

George E. Pulsifer (Plymouth,
R. F. D.).

John Currier (Street).

George W. Rowen.

C. A. Young.

Burley O. Avery.

Henry E. Lennon.

Eugene E. Bowles.

Augustus F. Hoyt.

Charles D. Jewell.

Edward P. Storrs.

Henry W. Keyes (Woodsville).

E. M. Jewell.

Charles A. Haskell.

C. M. Gale.

George E. Henry.

John B. Noyes.

E. C. Young.

L. D. Goulding.

J. B. Clough.

Sidney A. Converse.

Oscar Frazer.

Charles H. Ford (Canaan).

Harvey T. Braynard.

‘William H. Horton.

E. A. Chase.

G. P. Cdok (Depot).

‘W. P. Van Housen (West).

Henry E. Weeks.

Oscar A. Cameron.

Joshua B. Foster.

Charles A. Hunt.

Coos CouUNTY.

*&. 0. Kent.

John Paige (Fabyans).

H. Wells (Beecher Falls, Vt.)
John G. Hurlbert.

Charles S. Jordan (Colebrook).
"Lorenzo S. Farr (Littleton).
Charles N. Bickford (Crystal).
A. L. Davis.
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Gorham, W. B. Gatis.

Jefferson, L. T. MclIntyre.

Lancaster, F. E. Richardson.

Milan, A. C. Wright.

Northumberland, George A. Cummings (Gor-
ham).

Pittsburg, James R. Blodgett (Connecti-
cut Lake).

Randolph, Francis C. Wood.

Shelburne, James Simpson.

Stark, Seth Cole (Percy).

Stewartstown, Byron Drew.

Stratford, William . Kimball (Cods).

‘Wentworth’s Location, D. A. Cameron.

‘Whitefield, John N. Burns.

*Designate chief of fire department.
WHITE MOUNTAIN RESERVE,

By far the most important and interesting of all the work
done by the board during the last biennial term has related
to the advancement of the proposition to establish a na-
tional forest reserve in the White Mountains. This measure
first took concrete shape at the instance of the forestry com-
mission, at whose initiative the Legislature of 1903 memori-
alized Congress in behalf of the project. In the Fifty-
eighth Congress a bill establishing a forest reserve in the
‘White Mountains and appropriating a sufficient sum of
money therefor, was introduced in the Senate by Senator
Gallinger. Upon the urgent personal appearance of mem-
bers of this commission before the Senate committee hav-
ing the bill in charge, it was favorably reported to the Sen-
ate at the close of the first session of the Fifty-eighth Con-
gress.

A comprehensive report upon the measure was presented
to the Senate by Senator Burnham at the opening of the
second session of the Fifty-eighth Congress, but the bill
was not brought to vote hefore final adjournment.

At the same time there was pending in Congress a bill
for the establishment of a national forest reserve in the
Southern Appalachians, for which a much larger sum of
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money was asked and behind which there had previously
been a much larger body of public sentiment than that se-
cured for the White Mountain measure. The Appalachian
bill was favorably reported in the Senate in the Fifty-
eighth Congress, but, like the White Mountain measure,
failed to come to a vote.

At the opening of the Fifty-ninth Congress, a conference
of the friends of both the White Mountain and Appalachian
reserves was secured, and it was determined that for the
success of both measures a joint effort should be made to
secure congressional action. Accordingly a bill was drawn
to establish under single authority both the White Moun-
tain and the Southern Appalachian reserves at a total cost
of three million dollars. This bill was introduced in the
Senate by Senator Gallinger and in the House by Congress-
man Currier,

It was referred to the Senate committee on forest reserves
and preservation of game, of which Senator Burnham is a
member, and his efforts in securing a favorable report
speedily are deserving of the commendation of all who are
interested in the White Mountain Reserve. The bill was
reported favorably to the Senate by unanimous action of
the committee, and Senator Brandegee of Connecticut, who
had the measure in charge, filed in its favor a most logical
and interesting report. REarly in the winter of 1906 the
bill was called up for passage by Senator Brandegee and
passed the Senate.

Progress in the Housé was not so rapid, and in the spring
of 1906 it became apparent that if anything were to be
accomplished before the adjournment of the first session
of the Fifty-ninth Congress, some concerted action in favor
of the measure should be taken. Accordingly, at the initi-
ative of Governor Glenn of North Carolina, a numerous and
influential group of citizens from all the states interested
in the establishment of the two reserves, North and South,
secured a two days’ hearing before the House committee
on agriculture, to whom the forest reserve bill had been re-
ferred.
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New Hampshire was represented upon this occasion by
His Excellency Governor McLane, the secretary of state,
a majority of the governor’s council, three members of
the forestry commission, and officers and members of the
Society for the Protection of New Hampshire Forests. At
‘the hearing before the committee, Governor McLane was the
opening speaker, and he cogently outlined the general basis
upon which the demand for the establishment of the White
Mountain reserve is formulated. Governor NMcLane’s ad-
dress to the committee is deserving of preservation other
‘than in inacecessible committee files at Washington, and we
take pleasure in presenting herewith his remarks in favor
-of the bill.

GOVERNOR MCLANE’S ADDRESS.

Ay, Chavrman and Gentlemen of the Committee:

‘We appreciate your courtesy in permitting us to be
present to present our case today.

Speaking for New Hampshire particularly, I desire to
say that our interests are the same as those of the numerous
states to the south of us, and whatever we say applies to
them with equal force. There are, gentlemen, thirteen
states represented here, which are interested in this meas-
ure, and you will remember that thirteen was never an
unlucky number as applied to the states of this Union.

On account of the shortness of time, and knowing that
you can only give us a very few minutes, and that other
gentlemen desire to be heard, I will state very briefly what
1 have to say.

Twelve hundred and fifty square miles, which is the
total area comprised in the territory designated as the
proposed White Mountain Forest Reserve, is an insig-
nificant portion of our country’s expanse. It may be
blotted from even our largest maps with the breadth of
the hand. Yet within that hand’s breadth nature has
stored immeasurable riches and beneficence for mankind.
I do not refer to the strength of body, the refreshment of
mind, and the uplift of soul which flow from nature as
revealed in mountain scenery, for we now are dealing with
more tangible things. I mean that here, within this lim-
ited area nature has placed the sources and the reservoirs
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of five of America’s most important waterways, whose
equable flow maintains the largest number of productive
water powers, in the utilization of which five states have
become rich and populous, and in the perpetuation of
which these five states must place their greatest reliance
for future prosperity. New England has no coal, but New
England has water power. Without the White Mountain
forests New England would have neither.

These forests are now the object of desperate assault
with the ax—an assault which, if continued, means not
only the denudation of the noble hills, with its consequent
loss to the one state for which I most especially speak—
but unspeakable, immeasurable and irreparable disaster to
the thriving population of a score of great cities which lie
without our borders, but which look constantly toward our
 hills from whenee cometh their strength. And for this
reason, gentlemen, because the benefits of forest preser-
vation in the White Mountains of New Hampshire mean a
hundred times more of benefit to other states than to New
Hampshire, we come here to submit that none less than
the Federal power should attempt the task.

New Hampshire is not poor, nor yet is she rich. She is
self-respecting and self-supporting. The various Federal
appropriations now made in such endless number and with
such generosity of sum and wide variety of purpose are
practically free from selfish pressure by us; and if we
believed that it was our duty to take measures in this mat-
ter, which so much more concerns other states than our
own, we would not be here today, but our 400,000 people
—scarcely more than are gathered in this capital city—
would cheerfully take up the burden alone. I emphasize
the fact, therefore, that this is not a state question, but an
interstate question, and therefore a national question. A
more authoritative voice than mine has said so, and I ven-
ture to ask you to listen to this argument from a distin-
guished member of the national administration:

““This is a national problem. The people of a number
of states are directly interested. The dangers growing out
of the policy now in force are national in their character,
as are also the benefits to be obtained by the policy now
advised. This proposal for a national forest reserve has
already been discussed and commended by our ablest men
of science, by practical lumbermen, by the forestry asso-
ciations, by many of the business organizations of the
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country and by both the technical and general press.

‘‘Congress has wisely provided for the setting aside out
of the public domain, and this withdrawing from sale,
many thousands of square miles of valuable forest lands,
with view to protecting the streams and perpetuating the
timber supply about the mountains in our Western states
and territories. And while the measure now proposed
involves a purchase the principle and purpose are the same.
In both cases, even if judged simply, will ultimately prove
a good one.’’

And surely, Mr. Chairman, the time is now ripe for
action. Congress should move to take the initial steps in
the inauguration of a new policy looking toward bringing
under Federal guardianship the unprotected danger spots,
although I speak today for only one.

Here are all the conditions which impel to Federal
action. Here are high peaks and large mountain masses.
Here are regions of heavy rainfall. Here are slopes which
are rapidly disintegrated when despoiled of their forest
cover. Here are the sources of great rivers which bear
the most intimate relations to the agriculture, the manu-
facturing and the commerce of several states. Here are
rich forests, capable under Federal ownership and manage-
ment, of producing a constant and increasing supply of
valuable and necessary timber, fuel and paper supplies;
but which, under private ownership and control, are slowly
but surely being converted into centers of widespread
disaster.

And here also arises an argument for the ‘‘square deal.’’

The government has already established, by proclama-
tion, the Yellowstone Park, containing over 2,000,000 acres,
in Wyoming; the Sequoia, containing over 161,280 acres,
in California, and the Mount Rainier Park, of 207,360
acres in the state of Washington, with many others in
other western states. None of these parks or reservations
are east of western Dakota; they are west of the 103d
meridian, yet the population west of the meridian is
approximately 4,000,000, as against 71,000,000 east of it.
The increase west has been but 980,000 since the census of
1890, while the increase west has been over 12,000,000,
thus 95 per cent. of the population of the country is east
of the meridian, west of which the present parks and reser-
vations are located. The question at once arises, why
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should not the eastern section of the country contain such
a reservation, either in the form of a national park or of
areas set apart under such restrictions as would preserve
and foster the forest growth now rapidly disappearing?

I have said, Mr. Chairman, that the time is now ripe. I
say further that delay is dangerous. While we wait waste
continues. Like the Sybilline books, the half is already
destroyed.

I am aware, gentlemen of the committee, that some will
urge the postponement of this measure now, because the
Federal expenditure made necessary by the loss of govern-
ment property at San Francisco compels retrenchment
elsewhere. Not so, say I. On the contrary, the disaster
at San Francisco furnishes a potent and a pertinent argu-
ment in our behalf. Turning our eyes to the Pacific slope
we see a proud city desolate and a great Commonwealth in
sadness. To lighten their distress you, gentlemen of Con-
gress, have voted millions of the public moneys, and a
generous and sympathetic people have multiplied your
gifts. San Francisco today sits in waste because of the
unrestrained, unrestrainable and unforeseen working of
great natural forces; and how promptly and how gener-
ously have you hastened to her assistance! We ask you
now to act with like promptness to forestall the workings
of other natural forces, which, unlike those which wrought
such havoc one week ago this very hour, may be foreseen
and restrained. For it is sure that if the forests of the
‘White Mountains are leveled—if these hills are exposed to
the elements—if the springs and reservoirs are left without
the protection of their natural forest cover—in short, if
those things take place which only Federal action can avert,
we shall see the gradual and certain desolation, not of one
city, but of twenty; not of one state, but of five, and no
human kindness can then come quickly to our aid, but New
England will be alone in the hands of nature’s slow and
toilsome process, creeping back through the centuries to
the beneficent conditions which she now shares with all the
states of the Union, and which we ask you, gtntlemen,
through this measure, to gnarantee to us and to the nation.

Other speakers presented various phases of the argument
for the establishment of the White Mountain Reserve and
in contra-distinction to the practical grounds urged by
Governor McLane, Mr. Harvey N. Shepard of the Appa-
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lachian Mountain Club, most eloquently presented the
claims of the White Mountain forests to preservation as a
source of physical enjoyment to the people. 1MMr. Shepard’s
presentation of this most appealing phase of the argument
for the White Mountain forests is also presented herewith
as a fitting addendum to the logical and eloquent address
made by the governor.

MR. SHEPARD’S ADDRESS.
My, Chairman and Gentlemen:

I have the honor to be here this morning, in part as the
representative of the Commonwealth of Massachusetts, and
also as representing the Appalachian Mountain Club of
Boston.

This matter has been presented to you from a business
and commercial standpoint. I beg leave briefly to present
it in another aspect, which is not to be measured in dollars
and cents, but which is yet of great and important value.

Permit me to occupy a few minutes in speaking of the
Appalachian Mountain Club. This club was organized
thirty years ago, with Professor Pickering of Harvard
University, the eminent astronomer, as its first president.
Among his successors was a gentleman who is present
here this morning, another representative of the Common-
wealth and of the Appalachian Mountain Club, and also
the chaplain of the Senate, our much beloved Reverend
Doctor Hale. The other associates were other professors
and scientists in Harvard University and the Massachu-
setts Institute of Technology.

That club now numbers 1,600 members, mainly from
Massachusetts, of course, but also from other New
England states, and from every part of our country. It
is a scientific and geographical club, and is affiliated with
the principal geographical and mountain exploring clubs
of the world. When it started in, the only peak of the
‘White Mountains which was easily accessible was Mount
‘Washington. Today, through its efforts mainly, and
partly by its example, there have been provided paths; so
that every peak of the White Mountains and Franconia
Range are easily accessible. From one point on the north-
ern slope of the Presidential Range there are more than
fifty miles of mountain paths radiating from that center.
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These paths are among the best in the world. There are
none in Switzerland better than these paths that have been
provided. What is the result? Thousands of people
every year, every season, traverse these mountain peaks.
There are men, women and children, clerks from stores,
school teachers, professional men, and it is only because of
these paths that these mountains are made accessible to
them.

In addition the club has provided in suitable places
camps and shelters. Among them is a stone hut between
two of these mountains, Mount Adams and Mount Madison.
In that hut was used blankets, a stove, fuel, clothing and
so forth, and that hut was used by more than 800 people
last season.

Besides this, about ten years ago the club entered upon
the enterprise of seeing how far it could preserve some of
the places of historic interest and scenic beauty. It owns
today, mainly by gift, fourteen reservations, two in Massa-
chusetts and twelve in New Hampshire. These reserva-
tions are small, the largest only containing about 200 acres
of woodland, but all of these, as well as the paths and
camps, are open for the use of the whole community. The
members of the club have no privileges of this public
service that the states of Massachusetts and New Hamp-
shire have exempted our holdings from taxation, because
we hold them simply as reservations.

‘While the club is mainly interested in the White Moun-
tains, we have what is perhaps a selfish interest in this
matter of the Southern Appalachian Reservation, for when
.that measure was agitated the club petitioned Congress
for favorable consideration, though the White Mountains
were not mentioned at that time at all.

These two resorts are the nation’s recreation grounds
for the people who live in this section of the country.
‘Within easy reach of the White Mountains there are more
than 10,000,000 people, who can get there very readily,
and if you take in both resorts there are 60,000,000 people
who, within twenty-four hours, can get to the Southern
Appalachian Mountains and the White Mountains; and I
know of no higher form of physical enjoyment than to
climb mountains. Then the exhilaration that comes from
it is of some value in itself—a value not to be measured,
as I said before, in dollars and cents, and that appeals to
us from other than commercial reasons.

8
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In addition to all these people who climb the mountains,
there are thousands of people who come into the White
Mountains and stay at the hotels who do not undertake to
climb the peaks at all, but who come there because they
can enjoy the prospect of these mountains, and these peo-
ple leave some $8,000,000 a year in the White Mountain
region because of their going there for the enjoyment of
these mountains.

I need not say anything to you as to how valuable they
are as health resorts for the people. Doctor Bowditch and
other eminent physicians of our land, and Dr. W. J.
Hirdman of the University of Michigan have spoken of
these things of value that come from the cool, dry and
bracing air of the mountains, in words far stronger than
any I could use.

The value of these mountains is, in part, because of the
forests with which they are clothed. In the White Moun-
tains there are some 80,000 acres yet remaining of virgin
forests that would be included in the limits of this reserve.

‘We believe these 80,000 acres ought to be saved to us,
and not simply the denuded tracts and deforested tracts.
If it is proper for the nation to keep a herd of bison so
that the people may see the animal that used to roam the
prairies, and to keep a magnificent zodlogical park here
where the people can go and see the animals of our coun-
try, it is equally proper for the nation to preserve the
forests, where the people can go and enjoy the trees as
they used to stand, and as they stand today. But that
will not be possible unless something is done at once. The
wood-pulp men combined with the lumbermen are sweep-
ing it away. It would make your heart sad to go into
some of those mountain regions now and see where the
fire has swept over, taking away the material left by the
foes of the trees, and which had been allowed to accumu-
late there, sweeping away the entire soil, so that you have
left nothing but the rocks.

‘We want to enjoy these mountains, not bare, not ugly,
but as nature provided them, clothed with trees. I speak
to you as a mountain lover, and it may be said that this is
merely a matter of sentiment, but sentiment is not without
value in our community. Sentiment it is that leads such
men as 14]1c1us Tuttle, president of the Boston and Maine
Railroad, to join with us cordially in all our labors in try-
ing to preserve our forests, and he has authorized me to
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use his name as one of the persons who hopes for the favor-
‘able consideration of this bill. It is sentiment that inspires
devotion to our flag; it is sentiment that has led you to
make a large appropriation for the suffering people of San
Francisco, and that has led the people of our land to join
you in giving aid to these sufferers. It is sentiment that
leads us to appeal to you to do something to save the moun-
tains to us, clothed in beauty, that they may be places of
resort, not merely for pleasure, but also for health.

As a result of these hearings, supplemented by a two-
days’ active canvass among the members of the Ilouse of
Representatives, a majority of the House committee on ag-
riculture voted favorably to report the measure, and it now
lies upon the speaker’s table in the House of Represent-
atives at Washington.

The parliamentary situation of the White Mountain Re-
serve bill is most fortunate. It has passed the Senate and
is before the House of Representatives. It has been favor-
ably reported from the House committee, and is therefore
in position to go immediately upon its passage at any time
when, under the rules, it can be brought before Congress.
The determination of this time apparently lies entirely with
the speaker under the rules of Congress, and it is to be
hoped that that officer may become so convinced of the press-
ing necessity for the enactment of this bill that it may be
put to a vote before the adjournment of the Fifty-ninth
Congress. The members of the board, personally and in co-
operation with others, have used every effort within their
power to impress the speaker of the national House of Rep-
resentatives with the necessity of permitting the White
Mountain Reserve bill to come to vote in the present Con-
gress. These labors may properly and helpfully be sup-
plemented by the individual efforts of all who are inter-
ested in the measure; and we hope that such action will be
taken, and with successful results. In such event, we feel
certain, from investigations already made at Washington,
that it will receive the assent of the majority of Congress
and will go to the president, who has already said he would
gladly sign it.
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FieLp WORK.

The field work of the board in the past biennial term has
not differed from that which has occupied its attention
since the enactment of the forestry law in 1893. Under
the terms of this measure, the forestry commission is
clothed with no affirmative power. Their duties consist in
informing themselves and others as to forest conditions of
the state; to advise and to counsel timberland owners with
reference to the conduct of their property, and to hold
public meetings from time to time for the discussion of for-
estry questions. All these duties as imposed by the law
upon the board have been fulfilled during the past bien-
nial term, as in previous years. The forests of the great
North Country, where are located the larger lumbering,
pulp and paper industries, have been visited frequently
and the board has kept itself informed of the progress of
forest removal, where such has taken place. It is a pleas-
ure to record that those of the large lumber companies
previously reported as having adopted forestry restrictions
in the conduct of their lumber operations and as having
employed trained foresters to superintend their work in
the woods, still continue to carry on their business under
such enlightened procedure.

RECOMMENDATIONS.

The recommendations of the field party engaged in the
forest survey of the state and to be found elsewhere in this
volume, may be classified generally under the heads of for-
est service and taxation.

For a state containing as extensive a forest area as New
Hampshire, a complete and comprehensive forest service
with sufficient appropriation to carry on the work and with
an increase of power to effectuate the recommendations of
the service would be ideal.

There is now a wider general interest in the forestry
movement among the people than at any previous period
since the first temporary forestry commission was author-
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ized in 1881. That was the first action of the kind taken
by the Legislature in any state; and from time to time the
General Court has enacted further legislation designed to
accomplish the purposes of forest preservation. These en-
actments have been fully approved by public opinion, and
the only criticism has been in the form of expressed disap-
pointment that more progressive action had not been se-
cured. The present time, when New Hampshire is seeking
congressional action to establish a federal forest reserve
wholly within our borders, seems opportune for action by
the Legislature which will put the forestry movement un-
der state auspices upon a more effective footing. Such ac-
tion can probably be most simply secured by providing
changes from the present manner of conducting the for-
estry department in the state government.

In our last biennial report we called attention to the
cumbersome number of the present board, the attendant
difficulty of securing a quorum to act in cases of con-
demnation, ete. 'We then recommended the substitution of
a smaller board with enlarged powers and authority to
employ a forester. This recommendation we repeat.

Upon the head of taxation, it may be said that no en-
tirely satisfactory method of taxing timber growth has yet
been devised, though Mr. Lyford’s report suggests that
method of dealing with the subject which foresters every-
where have most generally endorsed. It is evident, how-
ever, that the entire subject of taxation in New Hampshire
is soon to be taken up by a special commission to be cre-
ated for the purpose and to this special board may safely
be remitted the question of forest taxation.

HENRY O. KENT, President,
GEORGE H. MOSES, Secretary,
JASON E. TOLLES,
ROBERT P. BASS,

Forestry Commissioners.
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HYDROGRAPHY OF THE WHITE
MOUNTAIN REGION.

In the first report upon the Hydrography of the White
Mountain Region, accompanying the report of the New Hamp-
shire Forestry Commission, for the years 1903—04, were given
data obtained during 1903-'04, and also a general description
of the hydrographic conditions in the White Mountain Region,
the purpose governing the measurements made and the meth-
ods employed. These will be but briefly touched upon in the
present report, as it is intended to be merely a continuation of
the previous one.

The White Mountain Region is a collecting basin for four
large rivers of New England, namely, Connecticut, Merrimack,
Saco and Androscoggin, all of which are extensively used for
water power. The lakes and small rivers in this mountainous
district are not of suflicient size to be of any great importance
for power purposes, although a few small mills have been
placed upon them. The slopes are steep, but practically no
storage of water is possible under natural conditions, and the
time has not yet, as a rule, arrived when artificial reservoirs
for storage purposes can be profitably constructed.

The importance of these streams for the present, then, con-
gists simply in their effect on the flow of the large rivers to
which they are tributary.

There is a well-founded popular belief that forests act
naturally as great regulators of rivers, and one has only to
observe and compare conditions within and without their
borders in the springtime, to convince himself that their influ-
ence on snow storage, and consequently on spring freshets, is
very material. The magnitude of this effect, and its value as
a regulator of flow of streams, as well as the effect of forests
under the control of water which falls as rain, is still uncertain.
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In connection with the special appropriation for the inves-
tigation of forest conditions in New ITampshire, made during
the legislative session of 1902-’03, the United States Geolog-
ical Survey was asked to assist by studying the effect of the
deforestation on streams, and to obtain, if possible, some quan-
‘titative data bearing upon this question.

This work has been carried on by the United States Geolog-
ical Survey since that time, a small appropriation being also
made from the funds of the State Forestry Commission during
the last two seasons.

In making this investigation the method for determining the
daily flow of the rivers has been that usually followed by the
Survey. A gage for observing the stage of the river is estab-
lished at a bridge, or other place, where the record of flow is
to be made. This gage is a vertical staff, or some device by
which the height of water may be observed, and is read usually
‘twice each day by a person living nearby. The average of
‘the gage readings in any day is used as the mean gage height
for that day. At various stages of the river the station is
visited by one of the hydrographers of the Survey, who meas-
ures the amount of water flowing, by means of a current
‘meter. \When several measurements, covering a considerable
range of gage height, have been made, they are plotted on
codrdinate paper with gage heights for ordinates and discharges
for abscissas, and a smooth curve, called the rating curve, is
drawn through the several points. From this curve, for con-
venience, a rating table is computed, and by applying this rat-
ing table to the daily gage heights, estimates of the mean daily
discharge are made, and from this the table of mean monthly
discharge and other dependent data are determined. (For
more detailed explanation of methods, with example of a
typical rating curve, see first report on IIydrography of the
White Mountain Region, previously alluded to.)

In interpreting the data obtained, the following definitions
should be kept in mind :

The term “second-feet” (Sec.-ft.) is an abbreviation for
« Cubic feet per second.” It is the number of cubic feet of
water flowing by the gaging station every second. The col-
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umn headed “Maximum ” gives the mean flow for the day
when the mean gage height was the highest and it is the flow
as given in the rating table for that mean gage height. As
the gage height is the mean for the day, there might have
been short periods when the water was higher and the corre-
sponding discharge larger than given in this column. Like-
wise in the column of “ Minimum ” the quantity given is the
mean flow for the day when the mean gage height was lowest.
The column headed “mean” is the average flow for each
second during the month. Upon this the computations for the
three remaining columns in the table are based. The expres-
sion “second feet per square mile ” means the number of cubic
feet of water flowing each second from every square mile of
drainage area. “Depth in inches” means the depth of water
in inches that would have covered the drainage area, uniformly
distributed, if all the water could have accumulated on the
surface. This quantity is used for comparing run-off with
rainfall, which quantity is usually given in depth in inches.

The river stations established in 19038 were at the following
places:

. Saco River at Conway Center.

. Pemigewasset River at Plymouth.

. Israel (above South Branch) River at Randolph.

Israel (below South Branch) River at Jefferson Ilighlands.
Ammonoosuc River at Bretton YWoods.

Zealand River at Twin Mountain.

Little River at Twin Mountain.

R O

These have all been maintained up to the present time, with
the exception of that on Little River at Twin Mountain, which
was discontinued September 15, 1905. Descriptions of these
several stations, together with a statement of work done and
the results obtained at each are given on the following pages.

The rainfall records have been continued at Bartlett, Bretton
Woods, Jetferson Iighlands and North Woodstock.

The river basins in the White Mountain Region do not
differ from each other materially in their topographic and
geologic features. Granite prevails throughout the whole
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region and the topography is broken and rocky, cut by narrow
valleys, gradually changing to the lower hills and broader val-
leys of the large river basins, and as the slopes of all streams
are great, there is little or no pondage or natural storage.
The mountain summits are bare and considerable areas are
composed of naked rock. The condition of vegetation and
forest cover ranges from barren mountain tops to dense spruce
growth. The natural conditions have been largely modified
by the lumbermen and a great proportion of the total area has
been cut over to some extent. From some sections the forest
cover has been entirely stripped, while from -others certain
portions of the growth only have been removed. These con-
ditions have been examined in detail and accurately reported
by the Bureau of Forestry. In the following table is a con-
cise statement of the forestation of each basin whose hydro-
graphy has been studied by the United States Geological
Survey :
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TABLE SHOWING FOREST CONDITIONS ON DRAINAGE

AREAS.
Per Oent. of Drainage-Area.
os|ps]ud | g
]
84582838 4
Olassification.* = ERE g o g ag 'z E
g g 5:.:; em g a 1 o -
=3 =1 o S| <4 «
B2 =g =g £ 5l o
g% | 22 | a8 | He | %5 £
0¥ [~} =0 E a ] E =2
Y RS I R A
Soft Woods (evergreens). !
OVer 2 M. ft. DEr GCT@. v uerureneeeneranenes 25.4 | 27.8 | 21.8 | 51.8 [ 18.2 | 21.5
Under 2 M. ft. per acre. coreeees 209 | 82 [14.1) 1168 | ‘0.5 [veenen
1} b ooobit contiounodiBitiacab caalicacaood JEEH 46.8 | 88.5 | 85.9 | 62.9 | 18.7 [.vuuen
]
Hard Woods (deciduous)..cccveieerreceanees 9.7 | 37.6 | 29.8 | 8.1 1 2.4 | 20.1
Waste and barren land........ ceevveeeinn.. 9.3 | 18.0 | 12.8 | 15.2 | 2.7 | 18.7
Agricultural, clean cut and burns.......... 13.4 | 11.0 | 22.2 | 15.8 | 81.2 | 42.8
1 - 0.8 |eeeess ! reeny| Boocol | P
Not classiffed.... .c.cccevevieririeeseransenanns 210/ bwwdak] sy wa:nit e | e, et
Total percent...ccecvee . coveestanscnnnsl 100.00i100.00 100.00/100.00/100.00{100.00

[

* Field work done by the Bureau of Forestry in 1908.
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SACO RIVER DRAINAGE BASIN.

DxscrirTiON OF Basiv.

Saco River receives its headwaters from the valleys and
slopes of the WWhite Mountains, at elevations of 4,000 to
5,000 feet. It drainsan area of 1,720 square miles, of which.
900 square miles lie in New IIampshire and the remainder in
Maine. The slopes at the headwaters are very steep with no
lake storage. In the lower river are many good water powers,
part of which are in use. The upper portions of the basin are
generally in forest, but much of the large growth has been cut,
and over large areas the evergreen trees have been entirely
removed. In the lower basin are many farms and villages,
The underlying rock is generally granite, appearing at the
surface in many mountain suminits.

SACO RIVER NEAR CENTER CONWAY, N. H.

This station was established August 26, 1903, by N. C. Gro-
ver. It is located at the wooden highway bridge between
Center Conway and Redstone, about two miles from each
place.

The channel is straight for 2,000 feet above and 300 feet
below the station, and is about 200 feet wide at ordinary
stages, broken by one pier. The banks are high and are not
liable to overflow, except in very extreme freshets. The bed
is sand and gravel and is permanent. The current is medinm
at high and sluggish at low stages.

Discharge measurements are usnally made by wading about
400 feet above the bridge.

A standard chain gage, which isread twice each day by Albert
P. Davidson, is fastened to the floor of the bridge. The length
of the chain is 80.47 feet. The gage is referred to bench
marks as follows: (1) Marked point on lower chord of bridge-
near gage; elevation, 27.76 feet. (2) South end of top of
west abutment; elevation, 25.14 feet. Elevations refer to:
datum of gage.
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DISCHARGE MEASUREMENTS OF SACO RIVER NEAR
CENTER CONWAY, N. H.

Dis-
charge.

Date. Hydrographer. width. &r&t;ooi vgllgg?ty. h%ilg et.
1903 Feet. | Sq. ft. | Ft.preeo.| Feet.
Aug. 26| H. K. Barrows. creee 167 429 1.18 4.81
Aug. 27a| H. K. Barrows... 277 294 1.30 4.18
Bept. 19a| H. K. Barrows,........... 2756 285 1.22 8.92
Apllgllmle N.O. Grover..cc.eeeeeees. 227 738 2.20 5.87
May 2 [ 8.E.Clapp.....ccoceeens| 261 1,477 8.88 9.00
May 18 [ 8. K.Clapp...cccevenrenens 235 986 2.68 7.00
May 26 | N.O. Grover... 00 224 740 2.12 5.76
June 14 | 8. K. Clapp........ 144 417 1.17 4.11
July 21a| 8. K.Clapp........ 230 119 1.27 8.39
Aug. 9 | B.K.ClapD ..eeeeeenneeees| 200 141 1.81 8.45
Oct. 11a| T. W. NOreross........... 260 320 1.14 8.88
Oct. 1la| T. W. NOreroSS...eeeeeee. 260 821 1.14 8.92
Mul;eo5 8 | T. W. Norcross........... 228 786 1.91 5.71
July &b Murphy and Barrows.... 160 517 1.44 4.563
Aug. 26c| T. W. NOrecrosS..eeceeeess 136 177 1.49 8.69
Mulygo8 3 | T. W. NOreross......... 226 896 2.85 6.28
Aug. 20b| George M. Butt.......... 122 1563 1.21 8.80
Oct. 2b| F.E. Pressey...ccceeeeees 126 134 1.07 3.27

Sec. - ft.
504
382
859

1,623
5,780
2,786
1,667
488
151
185
866
866

1,500
742
263

2,110
185
144

a At wading section.
b Right channel, by wading a short distance below brldge.
¢ By wading 230 feet below gage; meter on rod.
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DAILY GAGE HEIGHT, IN FEET, OF SACO RIVER NEAR
CENTER CONWAY, N. H.

Dn:y. Sept. Oct. | Nov.| Dec.

Aug. |Sept. Oct. | Nov.| Dec. Day. |Aug.

1908 | __|__[_"_W f
loo.ooeuleeeen.[8.84 | 8,54 [d.01] a 117[ 3.62 4.0 [8.78] a

2.ceinensfoecess 8.94 | 8.5 | 4.0 |.eeunef 18.....uifen....! 4,08 | 6.52 | 4.18 [......

B.eeeaefeeee.. 8,83 | 8.6 | 4.02 ..unnlff 18.0.eeiifoe.. [ 8,62 | 5.3 | 4.0 4.6
dicoece ofese... 8.8 | B.511 8.8 fizero 20c.ceiefienees 871 | 4.7 | 378 |eunnns
Booeieorelocnces 8.92 [ 8.52 | 8.92 |ivuaaaf] 2leceicafiucens| B.8 | 4.45 | B.79 |assene

B.ceeeecefoeesss| 8.81 | 8.56 | 4.06 | 3.9 22, 0c0eafenenas 8.6 | 4.26 | 3.61 [4:nnus
Teveracaefocsees 8.8 | B.58 | B.BB icuunall 23.00cuns| o001 8.6 | 4.22 | 3.88 [sauaan
8ieoeeenecaans] 387 [ B.62 | B.85 [vauean]] 24i0iuiaifeenn. B.48 | 4.8 | B.72 [arnuen
Qeesveensf s oo, 8,68 | 5.12 | 8.88 |... . || 2Becnceeifieeese B5 | 4.22 | 3.8 [.-....
10..cieecefececes| 8.67 [ 5.66 | 8B.85 avsursl 26....... 4.81 8.5 |4.28 [ 4.1 [ieauns
1l.ecceieeloceees 8.7 | 4.82 | 8.85 |.ezu uf| 27. covo] 4.10 | 8.52 | 4.22 [ 30 Er
B2....0000l0ee... 866 | 4.4 | 3.8 | 4.0 28...00../ 8.88 | B.56 | 4.0 |ceeveeliannns
18ivccacaafoccese| 8.656 | 4.82 | 8.78 |vuvnsaf| 20.......| B.82 8.53|4.0

1deccivieafecenee| 8.62 | 4.22 | 8.72 [savwss| 30.eevens 3.95 | 3.556  8.98 |ceucec|evnres

15..c0eeca]eeees| 8,55 | 4.05 | 8.75 |.-.x|[ 81.......| 3.95 o P | e | facaood
16.cceeeesfoeesss| B.54 4.02|s.s ‘

a River frozen November 27 to December 81,1903. Readings are to the sur-
face of the water in a hole cut in the ice.
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DAILY GAGE HEIGHT, IN FEET, OF SACO RIVER NEAR
CENTER CONWAY, N. H.—Continued.

Day|Jan. | Feb. | Mar. | Apr. |May.|June |July | Aug.|/Sept.| Oct. | Nov.
] e T 5.76 | 9.9 | 4.7 | 4.1 | 846 |8.88 | 5.48 | 4.86
2 feeevreferineei]oveinin.| 5.5 | 9.22 | 4.65 | 4.88 | 3.46 | 8.87 | 4.04 | 4.62
8 | 7.1 |-eeseerfeeucnc..| 5.65 | 8.6 | 4.58 | 4.18 | 8.56 | 3.37 | 4.68 | 4.8
4 [eeeers|oeeeeee]eeiiind| 5.8 | 8.82 | 4.52 | 3.98 | 8.67 | 3.82 | 4.5 | 4.25
B |lecrod boteed 5.28 | 9.02 | 4.52 | 3.84 | 8.8 | 3.76 | 4.26 | 4.14
8 |eeeees|eeeeeee| €7.6 | 5.75 | 8.48 | 4.68 | 8.78 | 8.54 | 3.54 [ 4.19 | 4.15
7 |81 [-eeeeee 6.18 | 7.72 | 4.72 | 3.74 | 3.52 | 8.45 | 4.26 | 4.15
& | ko] bt b 5.98 | 7.72 | 4.61 | 8.66 | 8.45 | 8.41 | 8.98 | 4.1
() || koo kadsad b 7.1 | 7.68 | 4.47 | 3.62 | 8.42 | 8.37 | 8.84 | 4.0
10 [a7.0 |eeeeee- 9.7 |8.854.38 | 3.58 | 3.42 | 8.41 | 8.98 | 3'95
761, | looraod Hocoeee] - 8.68 (9.1 |4.28 | 8.57 | 3.44 | 8.86 | 4.04 | 8.95
12 [.eoeeefeeenenifiiiiin.| 7,75 | 7.68 [ 4.2 | 8.6 [8.48 [ 3.82| 8.89 | 8.9
18 |eeeeus|semeeee| f | 7.08| 7.04 | 4.156 | 3.7 | 8.48 | 3.2 | 8.89 | 3.85
14 |.....[ds.4 6.6 |6.68 | 4.12 | 8.62 | 8.47 | 8.26 | 8.57 | 4.05
15 | fooeced ot ./ 6.2 |71 |4.07|8.58(8.44|5.84| 8.86 | 4.65
16 |.-ceu|oeeeeeefiiiii...| 6.06 | 8.94 | 4.06 | 3.54 | 8.44 | 5.43 | 8.85 | 4.0
17 [67.0 [oeerere].. 5.7 |8.08 | 8.68 | 8.46 | 8.42 | 4.41 | 3.92 | 3.95
18 |loaocd booad 5.7 | 7.58 | 8.92 | 8.46 | 3.42 | 4.05 | 8.92 | 8.75
19 |ieeee- 5.82 | 9.24 | 8.84 | 3.42 | 8.35 | 8.9 | 3.88

o) || acod] st 6.2 | 9.58 | 3.88 | 8.42 | 3.54 | 8.86 | 3.88 |.

21 |......| d6.2 6.%8 | 7.78 | 3.76 | 8.4 [6.18 | 8.92 | 8.13 | 4.1
77 1 looaod joaaces 4 5.72 | 6.98 | 8.88 | 8.88 | 4.48 | 4.06 | 5.86 | 4.2
23 |..... 5.94 ([ 6.16 | 8.95 | 8.88 | 4.04 | 8.68 | 5.8 | 4.1
24 [e7.0 [|eeoeees 6.35 | 6.28 | 8.83 | 8.4 |8.62 | 8.76 | 5.25 | 4.1
05 | lpxed ks dis 7.2 |6.01|3.75 | 8.46 | 8.72 | 4.75 | 4.92 | 4.0
753 || bkoonod ooooed 5.78 | 3.7 [3.52 |3.63 [ 4.84 | 5.12 | 8.9
27 |-..... 5.68 | 8.7 | 8.56 | 8.56 [ 4.2 | 4.9 | 4.0
28 [.e....| d6.7 5.36 | 8.85 | 3.74 | 3.54 | 4.42 | 4.56 | 4.1
09 | roced ke . 5.01 | 3.71 | 8.58 | 3.48 | 4.0 | 4.49 |.....
&0 | Bioodod Becooad b 4.91 [ 8.7 | 8.61 | 8.44 | 5.88 | 4.45 |......
81 6.75 |....... {9710 l! 4.75 [.ovev.| 3.48 | 3.42 [ [ 48 | ...

Deec.

h4.26
4.8

elasesce

See note on next page.
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Nore.—River frozen January 1to March 80, November 19 and 20, and No-
vember 29 to December 31, 1904. Readings are to the surface of the waterin
aholecutin the ice. The following additional data was obtained during 19804:

a January 10, ice 1.25 feet thick.

b January 17, ice 1.85 feet thick.

c January 24 and 81, ice 1.5 feet thick.

d February 14, 21 and 28, ice 2.0 feet thick.

e March 6, ice 2.5 feet thick.

f March 18, 20 and 27 and December 11, ice unsafe to go upon.

g March 31, morning and evening readings.

h December 18, ice 1.15 feet thick. Gage height to top of ice 4.5 feet.
i December 25, ice 1.13 feet thick. Gage height to top of ice 4.8 feet.
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DATLY GAGE HEIGHT, IN FEET, OF SACO RIVER NEAR
CENTER CONWAY, N. H.—Continucd.

Day| Jan.| Feb. | Mar. | Apr.| May.June. July.
1906 Ie= e

1 adb 7.65 | 6.8 | 4.46 | 4.85
o3 |l boaeee, 8.5 | 5.76 | 4.46 | 4.95
9 4 oo 6.1 ,5.55‘4.45 5.86 |
& | ooz ke 8.0 | 6.16 | 4.2 | 4.7
3 bels 5.75 | 6.16 ‘ 4.25 | 4.5

G U e 8.66 5.9 |4.35 4.85 |
7 7.06 | 6.4 |4.95 | 4.25
8 |b5.05|.. 686 6.0 | 4.6 | 4.06
9 ’[ 5.95 5.7 | 4.4 | 4.0 '
T (S I 6.0 |5.7 [4.4 |8.95
b e 8.7 | 5.85 | 4.16 | 4.0

12 ’ 04.95 | k4.85 | 6.6 | 5.2 | 4.25 | 8.9 |
18 |ieens 8.65 | 6.4 ‘8.85 8.95
oy et 8.4 | 4.9 |5.85 8.8

16 |c4.6 8.45 | 4.95 | 5.85 | 8.85
70| ket J 8.25 | 5.8 | 4.56 | 8.76
2| Bocoe 6.76 | 5.85 4.45 | 3.7

18 |e.... | 5.55] 5.66 | 4.85 | 8.8

)| Hedee hs.osl 16.0 | 5.85 | 6.8 | 4.25 | 8.7

20 |eeeeeejeerene.|m7.46 | 5,85 [ 5.4 | 4.8 | 8.85
21 .............lme.es 6.0 | 6.0 | 4.25[8.85
22 7.76 | 4.95 | 4.45 | 8.7

23 6.8 }4.35|4.4 8.8

24 8.06 | 4.7 4.2 | 8.66
26 8.25 | 4.8 |4.o 8.56
2 |......|i6.06 |n11.16 | 5.9 | 4.6 |4.1 8.65
017 | Vet 08.1 8.8 | 4.6 | 8.6 | 8.66
28 |ooeend..n. 7.75 | 6.3 | 4.45 | 5.3 | 8.65
20 |ed.9 7.45 | 6.4 | 4.8 | 4.66 8.55‘
80 [eeeeeifeneee. 8.0 [6.3 | 4.3 |4.55 8.6

81 |eeeeifneesil 8.06[eeeeiif 4.8 |......|12.55

ISept.

Aug. Oct. | Nov.| Dec.
8.5 | 4.86 | e25 42 | 60
6.4 |4.46 4.2 |4.2 P

6.8 | 7.7 | 4.16|4.2 | 7.06
5.85 | 9.4 | 4.16 I' 4.2 I 7.16
4.7 | 7.6 |41 |43 | 8.9
65|68 |41 |48 | 615
4.55 [ 5.8 | 8.95 | 4.8 | 6.7
4.46 | 6.6 13.95|4.4 6.16
4.66 | 6.2 a.ssl4.45 4.86
4.85 | 4.95 | 8.85 | 4.4 | 4.65
4.15 | 4.8 ‘3.9 | 4.4 | 4.9
4.1 | 6.1 |8.1 |4.15 6.8
4.06 8.25‘5.8 |' 4.2 | 6.1
4.06 | 6.8 | 5.0 | 4.5 | 5.06
4.0 | 5.06 ‘ 4.BEJ 4.86 [2aenan
4.66 4.35‘4.5 PV | e
5.8 | 4.75 | 4.6 | 4.8 [seiens
4.6 | 6.16| 4.6 | 4.8 [eeu.s
4.25 | 7.2 | 4.9 [s.ss
4.1 | 6.06 | 4.9 ‘4.2
3.95 | 5.66 | 4.7 | 4.2 J
8.85 | 6.4 | 4.46 | 4.1 |eecres
8.8 |5.25|4.45 (41 eenee
8.75 | 4.9 | 4.85 416 | q

8.8 4.75|4.a 4.26 [1erees
87 |62 |42 |46 ..o
8.96 | 6.0 | 4.2 |4.256 ......
8.85 | 4.45 [ 4.2 | 4.8 |oonn
8.9 | 4.25 | 4.2 446 |-
) T | 150 e
4.8 |iiaend| 4.2 |I 74.96

See note on next page.
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Nore.—Rlver frozen January 1 to March 26 and December 16-81, 1906. Read-
ings are to the surface of the water in a hole cut in the ice. The following
comparative readings were taken during 1905:

Water ’l‘otp Thick- Water| Top | Thick-
Date. sur- 0. ness Date. sur- of ness
face. | ice. of ice. face. | ice. | ofice.
1905 Feet. | Feet. Feet. 1905. Feet. | Feet. Feet.
aJanuary 1..., 4.5 4.66 1.2 g February12.| 4.95 4.9 | .
bJanuary 8...| b5.06 * cvsesesen||h February 19., 6.06 65.86 2.35
cJanuary 156..| 4.6 6.16 231 it February 26.| 65.06 5.8 2.4
dJanuary 22..| b6.06 5.2 2.0 ||jMarchb......| 4.8 4.86 2.46
e January 29.. 4.9 6.06 2.0 ||kMarch 12....] 4.8 6.0 2.6
f February 6.. 4.9 4.95 2.2

! March 19, unsafe; gage height read to top of ice.

m March 20-22, water flowing over surface of ice.

n March 26, ice breaking up.

o March 27, river clear of ice.

p December 2, ice under gage 2 inches thick, but river not frozen across.

g December 24, gage height to top of ice, 5.1 feet.

r December 31, gage height to top of ice,6.06; thickness of ice,0.86 foot at
gage, butriver not frozen across in left span.

*Below water surface.
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DATLY GAGE HEIGHT, IN FEET, OF SACO RIVER, NEAR
CENTER CONWAY, N. H.—Concluded.

@&IQOm&mhﬂlﬂg

mmNNNNNgNgNNﬂ#.—-—-#HMHHH
H O © W 1 o O w H O © W =~ o O & W N = o

Jan. | Feb. | Mar.| Apr. May. June.
[eceee 8.5 | oo | 435 | 8.2 [ 6.2
| cieend 4.2 | 6.3 | 8.45
|. veeee .16 8.3 | 6.8
| 6.45 | 5.26
| 6.65 | 5.06
| 6.55 | 6.3
8.25 | 6.6

6.7 | 6.2

7.85 | 6.85

6.95 | 5.8

5.95 | 5.1

6.1 | 4.95

6.45 | 4.85
5.8 6.4 |4.65
7.5 | 6.8 |4.6
9.25 | 6.55 | 4.5
7.8 | 8.6 |4.5

7.65 | 6.65 | B.65

7.6 |6.75 | 5.5

7.75 | 6.65 | 5.06

7.8 [6.05 4.9

6.2 | 4.9 | 4.6

5.0

6.65

9.0 5.9
6.65 5.36
6.26 4.9
8.2 4.76
6.95 |......| 4.85 | 6.55 | 8.7 | 5.05
8.8 |......| 4.65 6.5 | 7.0 |5.8
8.7 || svevi] 4,06 |emividi 6.6 [ ousaa:

July.i Aug.

! 4.9 | 4.8
4.3 | 4.05
4.65 | 8.9
4.66 | 3.8
44 | 3.7
4.85 | 8.7
4.8 | 8.7
4.3 | 8.7
4.2 | 8.7
4.2 | 8.7
4.16 | 8.66
4.1 | 8.6
4.0 | 8.55
8.95 | 8.5
3.9 |84
8.9 |8.4
8.86 | 3.85
3.9 | 8.4
8.85 | 3.36
8.75 | 8.8
8.9 | 8.3
6.1 |3.85
4.3 | 8.4
4.25 | 8.46
4.1 | 3.6
8.86 | 8.4
3.7 | 8.46
3.76 | 4.6
8.65 | 4.06
4.6 | 3.7
4.95 | 8.46

Sept.

8.4
3.65
8.6
8.6
3.46
8.4
3.4
8.85
3.35
8.8
3.35

3.45 |.

3.4
8.45
3.35
3.8
8.3
3.2
3.2
8.15
3.1
8.06
8.2
8.2
8.2
3.16
8.2
3.2
8.2
a3.2

Oct.

Nov.l Dec.

a Interpolated, September 30.
See note on next page.
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Nore.—The following ice conditions prevailed during 1908: River frozen
January 1-25, except for small open water area in left span and just above
gage. During frozen season gage heights are to surface of water in hole cut
inice. Ice went out January 25. River frozen over again February 4, when
gage height to top of ice was 8.1 feet. Narrow stretches of open water
remained in left channel near gage for rest of winter and the ice was thin
and weak. Ice went out during the morning of March 29. The following
comparative readings were taken:

Date WEL L C.COeES Date. 7
face ice ice.

1908 Feet. [ Feet Feat [ 1906 | Feet.
January 7...oeeeeeenns 4.95 f 6.1 1.1 February 26.......... ] 4.9
JAnUAry 14...eenn..... 58 | 6.5 1.5 ||Marchd............... ‘ 4.8
January 2l..cieieeenss 6.1 5.2 1.0 March 11..c.ceeeeceses 4.26
Februaryd......coeeeufoeennans 6.1 (thin) ||March18.............. ' 4.76
February 11..... oo e 6.6 5.66 0.85
February 18........... 5.1 ‘ 5.16 0.8
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RATING TABLE FOR SACO RIVER NEAR CENTER CON-
WAY, N. H, FROM AUGUST 26, 1903, TO
DECEMBER 81, 1904.

5| I - R B S O A
3 B 3 B ) 3 B| s b
SO R VR
Fest. Sec.-ft. Feet. Seo.-ft. Feet. | Seo.-ft. Feet. | Seo.-ft.
8.25 117 4.20 476 5.90 1,676 8.20 4,420
8.30 138 4.80 625 6.00 1,766 8.40 4,740
ee seeees [eeveecences] 4.40 676 6.10 1,866 8.60 5,080
8.40 166 4.50 626 6.20 1,950 8.80 5,890
eececaces [eecoscaaaas| 4.60 676 6.80 2,060 9.00 65,730
8.60 200 4.70 730 6.40 2,160 9.20 6,080
seeserenifecens aneea] 4.80 796 6.60 2,260 9.40 6,440
3.60 235 4.90 886 6.60 2,360 9.60 6,800
escecesensfesiriecaces] 5.0 985 6.70 2,460 9.80 7,176
8.70 271 5.10 1,005 6.80 2,670 10.00 7,655
seeseanaas seevecesees| 6.20 1,080 6.90 2,680 10.20 7,985
3.80 807 5.30 1,160 7.00 2,790 10.40 8,816
ceessnses leoeecnaaces 5.40 1,240 7.20 8,080 10.60 8,710
3.80 848 6.560 1,820 7.40 3,280 10.80 9,110
veereennns|rereearenns)  5.60 1,406 7.80 8,546 [eeeeens
4.00 880 5.70 1,496 7.80 8,826 ceesctesas]ioncctacacs
4.10 425 | 5.80 1,686 8.00 5 ) R O P T )

The above table {s applicable only for open-channel conditions. It is based
1t is well defined

upon discharge measurements made during 1803 and 1904.

between gage heights 8.4 feet and 9.0 feet.



58

REPORT OF FORESTRY COMMISSION.

RATING TABLE FOR SACO RIVER NEAR CENTER CON-
WAY, N. H.,, FROM JANUARY 1 TO

DECEMBER 31, 1905.

5 . | 8 Col|I¥= . | 5 . | & !

s| A || & |§| & |8| & |8]| &
Feet. | Sec.-ft. .lv"eat.I Sec.-ft. |Feet. | Sec.-ft. |Feet.| Sec.-ft. |Feet.| Sec.-ft.
8.560 197 4.00 917 | 6.80 2,060 |iseen slesnsiiesinall 9.2 6,090
8.60 284 5.00 984 | 6.40 2,160 | 7.80 8,885 9.4 6,460
3.70 278 5.10 1,063 | 6.50 2,260 |ceeeeefecncicensca]ocsaas|eorctannane
8.80 814 5.20 1,124 | 6.60 2,856 | 8.00 4,120 |eessnafssanse
8.90 868 5.80 1,197 | 6.70 2,460 Jiceeeefeececocncns]iees ofecacianiens
4.00 404 5.40 1,272 | 6.80 2,670 ' 8.20 4,425 |ieeeee]erciccnens
4.10 463 5.560 1,849 | 6.90 2,680 [cieece|ercancnccrs]escoce|erecacianan
4.20 504 5.60 1,428 | 7.00 2,795 | 8.40 4,740 |eeeuve|annniannnnn
4.80 667 5.70 1,509 Jesvsis|leaanasniiifiiavne] o et veniei|avivenfensien v .
4.40 612 5.80 1,692 | 7.20 8,030 | 8.60 5,080 |seveas|ararianeans
4.50 669 | 5.90 Wiyl | | W] e s vy Y
4.60 728 6.00 1,764 | 7.40 3,285 | 8.80 5,895 |eseooe|oncoaecees .
4.70 789 6.10 1,855 |eceece|eoccrcanccafooncaafaocnaces oofoaecerfecaaans
4.80 852 6.20 1,850 | 7.60 3,665 | 9.00 5,785 |eeecee|ecrcneca.an

The above table is appllcable only for open-channel conditions. It is based

on 14 discharge measurements made during 1903-'05.

between gage heights 3.4 feet and 9.0 feet.

It is well deflned
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RATING TABLE FOR SACO RIVER NEAR CENTER CON-
WAY, N. H.,, FROM JANUARY 1, TO
DECEMBER 31, 1906.

-'|
|
|
|
|
|
I
|

‘\
|
|
E
|

g | 2 4 ;
| o to o 3] @ & o
3 2 T | & K 2 3 @
2 a = o = ] 2 =]
&8 | 5 | & 2N e RS | o B [ 5
g 2 3 2 g 2 Ey 3
o | A o A & B ] A
|
Feet, | Sec.-ft. Feet. Sec.-ft. Feet. Sec.-ft. Feet. | Sec.-ft.
8.00 i 100 [ T P .60 206 T8 | eeceeesen .
1 B R .30 154 .66 ssssnmsaans .80 814
.10 116 86 Jeeeie ceeen .60 238 80 |ieeecenccnn
A6 leeeee coees .40 178 B eeecieencnn 90 eeceecienns
.20 ! 183 db  feeccieaiann .70 274 06 fee... OO

The above table is applicable only for open-channel conditions. It is based
on discharge measurements made during 1903-'08. It is well deflned between
gage heights 8.26 feet and 9.0 feet. Above gage height 3.80 feet use 1905
rating table.
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ESTIMATED MONTHLY DISCHARGE OF SACO RIVER

NEAR CENTER CONWAY, N. H.

[Drainage area, 885 square miles.]

Discharge in second-feet.

Run-off.
: 38 = 3 |Raintall
MONTH. g g o3 e in
E E . ,g gd :§§ § § inches.
= = A 8
2 g § |38F| of | 4%
= = = ® ] A
Auguslt?oz%-m cees 580 850 402 1.04 0.28 [cescnsns]|onanansns .
#eptember...... 4056 198 264 .69 77 54 1.43
October......... 2,270 200 560 1.48 1.86 .51 8.28
November 1-26.. 466 289 889 .88 .86 *1.20
December...c..| sssaasarssfssnsencsas|sacncascas|issrsasefesavsoseafasranees 5.09
Total..ccceoefecececcncneferccnaccns oo one ooeeTe eefenee 10.98
J anuai'gyoi' ............................. sooataaa looooctiad faodooooad boadtaad 8.72
FODPOArY ceeesee]sscctorcocs)ioasascsns|sossessses|onsasaescesesasnas|/oseasss 2.76
March...........f.eee seeees eere coe |rnrssrsnesfeannssnsliininsnnsfassaiiae 4.168
April........... . 9,110 1,160 2,816 7.81 8.18 2.10 8.956
May........ 7,886 760 3,682 9.66 | 11.02 2.20 5.06
June ....... 742 228 461 1.17 1.81 .14 1.78
J ULy e e 565 159 260 .85 .75 .38 1.99
August.......... 1,930 149 276 .72 .83 20 4.06
September......| 1,857 120 411 1.07 1.19 .22 5.8
October....... . 4,846 221 764 1.98 2.28 .78 8.11
November 1-18.. 885 289 424 1.10 T8 |evsanans *0.86
December ......fce.. FRTTTRYY [P RTOUR PPrrrreet FPETrrr: Frrr s [T 1.27
The year....|ccoevesses.lececaeaces arereare | oo roors Booocoond W
Jnnunisyu.s.'....... ............................................... oo 8.40
PR A dsapoons | jaomoaaadet [sarootioad hoooooooat! [ammmomad piocacagad iaoancod 1.76
March 26-81..... 10,200 8,862 4,984 12.96 2.89 feersninn *3.79
8,786 1,284 2,088 5.42 8.06 2.89 2.60
2,150 567 1,214 8.16 3.683 1.99 1.82
2,826 404 821 2.18 2.38 56 4.29
13,800 218 885 2.17 2.50 28 9.49

* Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF SACO RIVER

NEAR CENTER CONWAY, N. H.—Concluded.

Discharge in second-feet. Run-off.
. A gg - S Ralinfall
MONTH. g g <3 . =] in
) ) o T = 23 | inches. *
g g . @ g -] o
i = g gaz | a2 | ©8
s & g |[23E| o8 | 58
= = = m =] [
1805.
August..........[ 4,800 278 774 2.01 2.82 .43 5.84
S8eptember......| 6,450 580 1,681 8.98 4.44 .66 6.88
October......... 1,866 836 646 1.68 1.94 .88 2.20
November....... 1,877 881 583 1.61 1.68 .68 2.84
December...... ¢ bt oot e|eeassans| 4.05
The year....|. A [oopooooooe wessees | 48,40
1806.
JANUATY . ceeseaes|esecancanes | 000 o 2.87
IMATCh e s B e e | o soseomsse | efecececss] 4.08
ADTIIS e, ceceetel 6,180 479 1,951 5.07 5.66 8.0n9 1.88
IMay. . soe . Seeee e, 5,225 862 2,146 5.57 6.42 1.25 5.18
June.........oe..| 2,408 669 1,820 3.43 8.88 .69 6.50
JUuly.ieeeeiceioans 1,063 2356 521 1.85 1.56 .50 8.09
August.......... 669 164 261 .678 .782 .28 2.78
September...... 222 108 167 .408 .465 .24 1.91
30.36

Total........
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MERRIMACK RIVER DRAINAGE BASIN.

This basin, which has a total drainage area of 5,015 square
miles, lies in the states of New Ilampshire and Massachusetis;
of this 3,815 square miles are in the former state and 1,200
square miles in the latter. DMerrimack River is formed at
" Franklin by the junction of Pemigewasset and Winnepesaukee
rivers. The headwaters of the Pemigewasset lie in the White
Mountain region at elevations of approximately 2,000 feet;
thence they flow southerly through New ITampshire with very
steep slopes. On this branch of the Merrimack there is very
little lake storage. Squam and Newfound lakes, aggregating
about 20 square miles of surface area, are the only bodies of
water of any importance. Above Plymouth probably 85 per
cent. of the basin is in heavy forest. A very insignificant
amount of water power is utilized.

The total drainage area of Pemigewasset River is 1,085
square miles.

PeM1GEWASSET RivEr at Pryamourn, N. II.

This station was established September 5, 1903, by N. C-
Grover. It is located at the wooden highway bridge below
the mouth of Baker’s River, in the town of Plymouth. The
drainage area at this point is about 615 square miles. The
headwaters of the river lie in the mountainous country to the
west of Mount Washington, at elevations of more than 2,000
feet. At North Woodstock Pemigewasset River is formed by
the junction of East Branch, Middle Branch and Moosilauke
Brook, at an elevation of about 700 feet. Thence the waters
flow south, receiving Mad River from the east and Baker’s
River from the west, until at Plymouth, about 20 miles below
North Woodstock, the elevation is between 400 and 500 feet.
The underlying rock in this basin is usually granite, exposed
in the mountain summits. The basin contains some of the
best spruce standing in New England. Large areas in the
basin of East Branch are still in virgin forest; other areas have
been practically stripped, especially on ITancock Brook, a trib-
utary- of East Branch, and in the basin of Middle Branch.
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The height of water at Plymouth has been recorded daily
since January 1, 1886, during which time extensive deforesta-
tion in the basin above has taken place. This record of gage
height has been given to the United States Geological Survey
by the Locks and Canals Company of Lowell, Mass. From
these figures the monthly discharge of the river since that
date was estimated from measurements of flow at the station
during 1903 and 1904.

The channel is straight for 1,000 feet above and below the
bridge, and is about 180 feet wide at ordinary stages, broken
by one pier. The banks are high and rocky. The bed is fairly
permanent near the gage, but evidences of change in condi-
tions Dbelow and consequent change in control as regards
velocity have been observed during 1905. The bed is rocky
in the right half and gravelly in the left. The velocity is
rapid in the right and sluggish in the left half.

Discharge measurements at ordinary and high stages are
made from the bridge. The initial point for soundings is at
the top of the face of the right abutment on the upstream side.
At low water the discharge of the left channel is measured
by wading.

A standard chain gage, which is read twice each day by
Frank Morton, is attached to the guard rail of the sidewalk of
the bridge onthe upstream side. The length of the chain is
34.69 feet. The gage is referred to bench marks as follows:
(1) Marked point on rail of bridge near gage; elevation 33.96
feet. (2) North corner of intermediate cast-iron gage set by
the Locks and Canals Company of Lowell, Mass.; elevation
13.27 feet. (8) North corner of lowest cast-iron gage set by
same company; elevation 7.11 feet. All elevations refer to
the datum of the gage.
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DISCHARGE MEASUREMENTS OF PEMIGEWASSET RIVER
AT PLYMOUTH, N. H.

Date. Hydrographer. Width. sAer:t!}ocg. ve%{o%‘}gy. h(gﬁ;%et. chgirsg-e.
Be;%(.)a 65 | N.C.Grover....oceveeaees Fefots. b 'Zféo = pr.lfgg. Fle.estﬁ. Sec.-jz'tio
Sept. 22 | H. K. Barrows.... 102 238 1.00 1.74 288
Oct. 9 | N.C.Grover... 79 248 1.17 1.98 285
Api‘g(l)‘iu N.C.Grover....ceeseeeess 216 931 2.88 4.76 2,880
Aprif 14 | N. C. Grover... 216 920 2.80 4.70 2,680
April 20 | 8. K. Clapp.... 210 886 2.70 4.34 2,267
April 80 | 8. K. Clapp.c.eveerae eanns 234 2,048 6.66 | 10.88 12,800
May 21 | S.K.Clapp...c.oe coeenees| 220 1,360 4.17 | 8.76 5,875
May 25 | N.C.Grover......c-cceee 208 782 2.66 4.08 2,000
June 9 | N.C.Grover.... «...eoeus 190 569 1.86 3.02 1,042
July 6 | 8. K.Clapp........ 135 288 1.456 2.12 419
July 28 | 8. K. Clapp........ 86 197 .91 1.66 179
Aug. 6 | 8.K.OClapp.......... 136 278 1.61 | 2.11 448
Aug. 23 | H. K. Barrows.....o.cee.. 190 830 2.03 8.16 1,280
Sept. 28 | 8. K. Clapp....eeceerenennas 146 860 1.84 2.47 642
Oct. 14 | T. W. NOICrosS..e.ceeeees 166 399 1.81 2.86 722
Nov. 22 | T. W. Norcross... 166 866 1.73 2.54 616
Jull;()ﬁ 4 | Murphy and Barrows.... 202 iyl 2.686 8.94 2,080
Aug. 8a| H. K. Barrows............ 178 887 2.14 2.76 826
Aug. 238 T. W. NOrcross........... 124 267 1.44 1.80 370
Sept 6 | T.W. NOrcross........... 224 1,400 4.17 6.88 6,840
Oct. 7a| T. W. NOrcross........... 142 282 1.86 2.01 466
Oct. 28a| T. W. NOrCrosS.....ceeeses 113 208 1.16 1.51 240
Oct. 28a| T. W. NOICrosS.....eo.ue. 1i3 | 208 1.81 1.67 272
Aplrg(lmn C.R. Adams8......ccc0useen 228 1,770 4.83 8.38 8,660
April 17 | C. R. AdamS........ceuees 228 1,690 4.62 7.66 7,860
April 28 | T. W. NOrcross.... «..... 212 818 2.63 4.00 2,140
July 21 | G.M. Brett...coeiecnennans 168 | 312 1.06 1.69 328
Aug. 24 | G. M. Brett................ 108 181 1.10 1.42 199
Sept. 29 | F. E. Pressey.......ce0uu0 102 174 1.22 1.42 212

a Left channel by ‘-vnding'. il
b Left channel by wading; meter fastened to rod.
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DAILY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.

Day. | Jan. | Feb. | Mar.| Apr. | May.|June.|July.| Aug./Sept.| Oct. | Nov.| Dec.

mm1i 6.6 |4.865|6.1 |9.77 4.6 | 8.68 | 2.48 | 2.1 | 2.77 [ 8.85 | 5.85 | 4.02
2 | 9.1 | 4.1 |65.98 [17.1 | 4.6 | 8.43! 2.48 | 2.1 | 2.48 | 2.98 | 4.1 4.68
8 |7.27|3.98|5.77 | 6.6 | 4.52 | 8.27 2.48 | 2.68 | 2.86 | 2.72 | 8.52 | 8.6
4 | 6.48|4.98 | 5.77 | 6.1 | 4.48 l 4.48 | 2.48 | 2.48 | 2.02 | 2.52 | 8.27 | 4.27
6 |8.77"'4.77 | 5.77 | 5.86 | 4.6 | 8.68 | 2.48 | 2.27 | 1.96 | 2.43 | 3.1 caeee
6 |16.27 | 4.6 | 5.77 | 5.86 | 4.93 | 8.48 | 2.1 | 2.1 | 1.86 | 2.43 | 2.93 | 4.27
7 |8.62|4.86 | 6.67 | 6.68 | 4.48 | 8.18 | 2.1 | 2.1 | 1.77 | 2.27 | 4.26 | 4.77
8 |8.1 | 4.1 | 56.77 | 4.93 | 4.1 ‘ 8.1 | 2.1 |2.1 (1.77 | 2.27 | 5.8 4.93
9 |65.86|8.98|6.68(4.6 |6.856 8.1 |2.1 |2.1 |1.68 | 2.18 | 4.27| 4.77
10 | 5.1 |8.98 |5.6 |65.43 | 4.98 I 8.1 (2.1 |2.1 |1.8 |2.16 | 4.02| 4.8
11 | 4.6 | 8.98 | 6.6 | 65.27 | 4.43 1 2.8 (2.1 | 2.1 |1.68| 2.1 |8.77| 4.48
12 | 6.6 |8.98 | 5.6 [6.85 | 4.27 | 2.77 [ 2.1 [ 2.1 [1.68 | 2.1 | 3.52 |eccsee
18 | 6.6 | 4.27 (5.6 | 4.86 | 4.1 |2.77 (2.1 | 2.1 |1.68| 2.1 |8.85| 4.1
14 | 6.6 |16.85 | 5.6 | 6.6 | 4.02 ' 2.77(2.1 | 2.1 |1.88 | 2.18 | 8.85 | 4.1
156 6.6 /13.98 | 6.6 | 8.6 |3.86  8.93 | 2.1 | 2.1 1.77 | 2.18 | 8.22 | 8.93
16 I 6.6 [12.27 (5.6 | 9.27 | 4.52 |3.88 | 2.1 | 2.1 |[1.77 | 2.77 | 8.1 8.66
17 | 5.62 |11.6 | 5.48 | 7.48 | 5.98 ‘ 8.27 | 8.77 | 2.62 | 1.98 | 2.48 | 8.02 | 8.8
18 | 5.48 | 9.77 [ 6.27 | 9.85 | 4.43 ' 8.1 | 8.25 | 8.48 | 2.6 |2.18 | 2.68 | 8.6
19 | 6.27 | 9.27 [ 6.18 |10.6 | 4.02  2.93 | 2.68 | 2.68 | 2.45 | 2.18 | 4.43 |......
20 | 6.1 |81 |6.1 |10.43 | 8.85 2.72| 2.6 | 2.36 | 2.27 | 2.1 |11.77 | 8.%77
21 | 6.1 |7.27|4.93 | 9.68 | 8.86 | 2.52 | 2.48 | 2.1 2.86 | 2.1 6.27 | 8.77
22 (6.1 : 7.1 | 4.93 | 9.43 [ 86 |2.62]|2.43|2.1 |2.85(2.1 [ecuuns 8.77
28 | 4.93 ’ 7.1 | 6.02 | 6.77 [ 8.6 |2.48 | 2.27 | 2.1 | 2.1 | 2.1 |4.62| 8.77
24 | 4.85 ‘ 6.93 | 4.77 | 8.77 | 8.86 | 2.43 | 2.1 | 2.1 |2.02| 2.06|4.18| 8.77
26 |4.7716.27 | 4.6 | 6.27 | 8.18 | 2.48 | 2.1 | 2.1 | 2.02 | 2.02 | 5.02 | 4.1
26 | 4.6 | 6.27 | 4.6 | 5.77 | 4.6 |2.62 | 2.1 | 2.1 |2.02|2.02(5.18 ) .....
27 |4.27 | 6.1 |4.93|6.27 | 4.77 | 2.85| 2.1 | 2.1 | 2.02 | 2.18 |......| 4.86
28 |4.27 6.1 |6.18 | 5.02 | 4.77 | 3.18 | 2.43 | 2.1 | 2.27 | 3.62 | 4.27 | 4.52
20 | 4.48 |...... 6.1 | 4.85 | 4.6 | 2.68 | 2.43 | 2.02  4.93 | 3.43 | 8.85 | 4.1
80 |4.6 |......[5.48 | 4.85 | 4.2 2.56 | 2.27 | 1.93 4.48 | 2.93 | 3.68 | 8 86
81.]4.48]..... |.8.8 |......]:8:85|......[;2.1 | 1.98 |...... 4.15 [+.....| 8.85
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Day. | Jan. | Feb. | Mar.| Apr. | May. June. July.| Aug. Sept.| Oct. | Nov.| Dec.

'mz l 4.02 ‘| 6.18 | 4.48 I 4.43 | 9.43 | 4.68 | 3.43 I 8.68 I 2.6 | 2. 02 2.1 4.27
2 .ee...| 5.6 [4.43  4.43 | 9.02 | 5.43 | 8.27 | 3.85 , 2.6 | 2.056 ‘ 4.27
3 |5.02 | 5.27 | 4.52 II 4.43 1 8.8 6.1 | 3.16 8.1 ’ 2.52 1 2. 02 5.1
4 ' 4.48 | 5.27 | 4.52 | 4.48 | 9.85 | 7.85 | 3.02 | 2.93 | 2.48 2.02 | 4.98
5 | 4.02 | 5.1 | 4.62 6.1 ‘12.1 65.62 2.93 | 2.85 2.48 | 2.27 ‘ 4.6
6 | 4.02 |...... | 6.1 | 9.98  4.83 | 2.85 | 3.2 |2.85 2. 521 4.8
7 | 4.02 " 4.77 | 4.52 i 5.86 | 9.1 | 4.52 | 4.68 | 3.25 | 2.85 | 2.27 8.93
B |8.86 | 4.77 | 4.6 | 5.85 | 7.77 | 4.27 ‘ 3.7 2.52 | 8.7
9 |.-....| 4.8 | 4.77 ‘ 4. 27 9.85 8.93 | 3.43 ' 8.1 | 2.52 | 2.05 l 8.48

w0 | 8.68 | 4.48 | 4.77 | 5. 68 9.68  3.77  8.52 | 2.93 | 2.52 | 2.02

9.68 3.85 8.6 | 277 | 2.4 |21 |21 | 6.1
12 | 8.6 7.52 a.43|5.4a|s.43 227 |22 221 02
18 18.8 2.1y lishs 818141 (81 |2.68 21 |2.27 6.18
14 | 8.6 |4.27 4.85 (9.1 | 5.8 s.1a|3.1a 2.85 | 2.68 | 2.1 | 2.27 | 5.02
16 [8.6 |4.27 (4.8 |7.68 |5.35 8.02 /8.1 |2.6 2.85 2.1 |2.18 4.43
16 [......|4.27 | 4.88 | 6.48 | 5.77 | 2.03 | 2.0 | 2.62 | 2.68 | 2.05 5.1a| 4.1
17 | 3.6 |4.48 4.85‘6.1 [ 8.18 | 8.35 2.77|2.43 26 | 202885 8.6
| |
18 | 8.8 |4,e 4.7 5.85 | 6.02  8.35 ' 2.68  2.48 | 2.45 | 2.02 | 8.27 | 3.36

19 | 8.6 | 4.8 | 4.77 | 4.98 ] 5.85 | 2.98 | 3.1 | 8.27 2.27 | 2.02 ......| 3.48
|

W1 | 8.68 | 4.48 | 4.77

4.48 | 4.68 [18.1

20 | 3.6 [ ceeeee| 4.77 | 65.35 | 2.77 | 2.93 | 2.98 | 2.85 | 2.02 | 4.18 | 8.48
|

21 8.6 | 4.6 | 4.98 | 5.68 | 5.85 | 2.68 | 2.77 | 2.68 | 2.27 | 2.02 | 4.43 | 8.43

22 | 3.6 4.6 |b6.1 | 8.77 | 4.68 | 2.77 | 2.68 | 2.43  2.18 | 8.27 8.8 8.86

28 ’.: 4.6 | 5.85 | 7.77 | 4.6 | 4.18 8 35 | 26 |2.18 |2.9 | 3.1 | 8.93
24 | 8.77 | 4.6 | 4.85 [10.1 | 4.52 |14. 02 6.18 3.688 l 2.14 | 2.52 | 8.02 { 4.1
26 |5.27 | 4.6 | 4.85 [10.1 ‘ 4.27 9.1 | 6.6 | 4.1 | 2.1 (2.48]2.85 | 4.27
26 ‘ 6.1 4.48 | 4.77  8.68 7.52 | 5.86 8.52 | 8.6 2.08 | 2.85 I 2.85 l 4.18
27 | 4.93 | 752‘ 5.02 552 302|202 2.27 8.85 | 4.1
28 | 4.77 | 442 | 4.6 | 7.1 | 6.1 | 4.48 | 4.6 | 2.8 |2.02 |2.18|6.27! 4.02

«eeo| 4.68 | 7.68 ‘ 7.1 | 4.02 (4.1 |26 |?2.02(2.18|5.83 | 4.52

29 ’5.1 |
| ety Rk l

80 |eee..n 86 | 3.7 |41 |2.52|2.02 | 216 | 443 477
81 |71 ’l' ..... 527 oo 8.8 i2.52

2.1 |...... 4.68
L)
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Day. | Jan. | Feb.| Mar. Apr.‘May June. July.| Aug.|Sept.| Oct. | Nov.| Dec.
18818 |eveees| 8.93 | 4.68 ......12.93'535 8.22 2.1 | 2.27( 3.6 |4.35|' 4.52
2 | 6.1 |8.98|4.85 7.27 0.8 |5.68 | 8.1 |2.43)2.85 | 4.1 4.35 | 8.98
8 |6.028.98|4.77 7.1 Is.m 5.16 | 2.93 | 2.1 | 2.52 | 4.27 | 4.27 | 3.63
4 6.77(883|......|6.77 8.1 |4.8 [2.85|2.02|2.27 | 8.85 | 6.48 | 8.77
5 r5.4s ceeees| 4.8 | 6.6 [6.85|4.27 | 2.6 |2.02|2.18|8.62|4.8 | 8.8
6 |5.27 8.98 | 4.52 | 6.43 | 8.05 [ 4.18 | 2.52 | 2.02 | 2.18 | 8.35  4.27 | 8.52
7 | 6.1 |3.93|4.6 |8.85|9.27 4.27|2.43[2.02[21 7.1 |41 | 8.27
8 liev...[4.02 | 462 |......! 8.02 | 4.02 | 2.85 | 1.98 | 2.02 7| 8.93 | 8.27
9 |4.93[4.02 | 4.48 5.98 ,' 9.1 |8.68|2.27 (2.1 |4.68(5.184.18 | 8.8
10 | 477 8.93 | 4.52 | 6.8 u.es|s.4a 2.27 | 2.48 | 3.85 | 4.6 |7.52| 3.1
11 | 4.68 | 3.93 |......| 4.68 (1127 1 8.27 | 227 |2.1 |3.1 |4.18|7.1 | 81
12 | 4438 [ceenee .4s|41 Ju .85 | 8.18 | 2.6 | 2.06 | 2.85 | 4.02 5.85[ 3.1
13 |4.27 | 8.93 | 4.48 | 4.6 |18.85 | 8.1 | 3.8 [2.022.68|8.93 4.98 2.8
14 | 4.1 |8.984.27 ’ 4.18 :12 .43 | 2.93 | 8.68 [ 4.1 | 2.68 | 4.36 4.62 | 2.7
16 feeen.. 401 4881......| 9.68 | 2.93 | 8.22 | 8.85 | 2.52 | 4.18 | 4.27 | 2.93
18 |4.4s 4.1 | 4.77 | 8.98 ‘8.18 2.77 | 2.77 | 2.48 | 4.02 | 6.86 | 8.35
17 | 4.27 | 4.1 |4.77 | 4.18 ‘ 7.27 8.0 | 2.6 | 2.52|2.85|3.85|6.18 4.27
18 |4.27 W1 | boeood ‘543 2.85 | 2.62 | 8.8 | 4.02 5.27|4.35| 7.1
19 |42 [oeeee 4.68 1 4.27 | 5.98 | 2.52 | 2.43 | 8.1 | 6.18 | 4.52 | 4.1 | 5.3
20 | 4.1 |4.1 |4.68|4.83 ‘ 6.85 | 2.52 | 2.48 | 2.6 | 4.86 | 4.36 | 5.8 | 41
21 |41 | 4.85 | 4.85 | 4.6 | 7.02 | 2.62 | 2.62 | 2.35 | 4.02 | 4.8 | 4.27 | 3.52
227||--- < | e |l 27 472| 577|235 2.4 |2.62 (7.1 |4.27(4.1 | 6.48
23 | 4.02 | 8.27 11. 02| 4.85 | 5.68 | 2.02 | 2.27 | 8.8 | 5.27 | 4.02 | 8.52 | 5.6
24 | 4.02 | 6.77 | 7.52 [ 4.08 | 6.85 4.8 | 2.18 | 2.93 | 4.35 | 8.77 | 3.77 | 6.43
2 |4.02 | 5.85 | .....| 4.48 | 6.48 | 6.6 | 2.18 | 2.6 | 8.85 | 5.52 | 3.85 | 6.85
26 | 4.02 |..een | 7.1 | 4.98 685’5.77 2.1 | 2.6 |3.62|4.6 |8.6 | 5.52
27 | 4.86 | 5.27 | 6.77 | 6.77 | 6.1 | 5.1 |2.1 |2.48 7.8 |4.18|4.93| 6.1
28 F 4.85 | 5.1 | 6.85 | 8.1 | 5.86 | 4.1 | 2.1 |2.52|5.02|6.6 | 6.8 8.77
20 |......[4.98 | 7.85 12. 35| 6.98 | 8.6 | 2.1 |2.35|4.18 | 8.85 | 5.68 | 5.85
30 |4.8 se+++[10.85 |16.1 | 6.77 | 8.35 | 2.1 | 2.27 | 8.85 | 5.68 | 4.85 | 4.48
31 | 4.65 [...... 827 |-ooeee] 598 o 2,02 | 2,38 | | 477 o] 485
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Day. |Jan.|Feb.| Mar. Apr. |May.June. July. Aug. Sept.. Oct. | Nov.| Dec.
18!{9 8.85 | 4.6 | 8.52 | 8.86 l 5.6 |2.85 | 2.68 | 4.85 | 1.98 | 8.1 |3.43 |......
2 8.3 |4.62|8.62|8.1 |4.93 9.6 |2.62|7.98 |1.93 | 6.6 | 8.1 3.48
8 |8.62|..... eleeees | 3.18 | 4.48 | 6.02 | 2.43 ‘ 65.27 | 2.02 | 5.52 | 3.65 | 8.27
4 |8.27 | 4.27 | 3.62 | 8.18 | 4.85 | 4.43 | 4.652 | 4.93 | 1.77 4.48 | 8.65 | 3.1
6 |8.18 | 4.27 | 8.77 | 8.98 | 4.22 | 4.18 | 6.1 ‘ 4.27 1.77 | 4.02 | 3.7 3.1
6 | 8.48 | 4.52 | 4.68 | 3.77 | 4.1 ’ 4.27 1 8.68 | 4.27 | 1.77 | 6.22 | 8.7 3.43
7 |3.85|4.77 | .77 |......| 4.48  4.27 | 3.22 | 3.77 | 2.27 | 6.48 | 4.27 | 8.8
8 |5.77 14.43 | 56.83 477 [ 4.43  8.93 | 2.77 ‘ 3.27 | 2.27 | 8.85 | 8.93 | ....-
9 |4.27 | 4.48 | 5.27 |...... 4.43  4.77 | 2.77 ‘I 8.13 | 2.27 | 6.6 | 8.77 | 5.1
10 | 8.8 8.27 |......| 5.18 4.85  b65.48 | 2.683 | 8.1 | 2.1 |4.52 | 8.85 | 8.8
1 |6.62 |4.1 | 4.6 |4.98 4.27 | 6.6 | 2.6 | 8.2 | 2.02 | 4.27 | 8.52 | 5.8
12 | 4.6 | 4.1 | 4.27 | 5.86 8.86 | 4.83 | 2.77 | 8.27 ’1.85 3.93 | 8.85 | 6.68
13 ‘ 8.68 | 4.1 | 4.27 | 6.27 | 8.483 | 4.85 | 2.68 | 8.02 ' 1.85 | 8.72 | 8.27 | 65.27
14 l 8.52 | 8.85 | 4.27 |... ../ 8.48 | 8.85 | 2.68 2.98 1.85 | 8.52 | 8.86 | 4.52
16 |81  3.85 4.1 |4.85|8.77 | 8.6 | 2.8 8.1 |2.0 |8.85)|8.48 [......
16 | 8.1 | 8.8 4.1 46 |8.52 86 | 2.562|8.85|2.18| 8.13 | 8.1 4.1
17 \ 3.68 |[cececcforaann 6.18 | 8.85 | 3.6 | 2.48|8.1 |2.27|8.1 |......| 8.85
18 | 6.85 | 8.86 | 4.6 | 6.98 | 8.27 | 8.36 | 2.48 | 2.9 | 8.6  3.02 | 2.83 | 8.68
19 ‘ 4.1 | 8.86 | 5.18 7.6 |3.1 |8.6 |2.85|2.68|8.6 2.93|2.98| 4.1
20 3.6 |8.86|4.85 ’ 8.48 | 2.98 | 8.27 | 5.18 | 2.6 | 7.62 | 2.8 |8.02 | 6.77
21 | 8.27 | 8.68 | 4.02 ] 7.356 | 4.02 | 3.1 |7.77|2.62 4.6 |2.63 |4.43 | 5.1
22 |6.68|8.6 |3.86' 7.77 | 7.68 | 2.85|4.85 2.52 | 4.0 | 2.68 | 4.52 [......
23 |5.86| 3.6 : 4.18 | 65.43 | 5.6 | 2.72 | 8.83 | 2.48 | 8.85 | 2.6 | 5.35 | 4.27
24 | 5.85 |..... o|eseess 4.68 | 4.48 | 2.8 | 3.68 | 2.85 l 36 |26 [.c..ce] 4.1
25 |65.856|8.6 |4.98 4.48 | 4.02 | 2.6 | 3.35 | 2.27 | 8.18 | 2.6 | 3.98 | 8.88
28 | 6.85 | 8.52 | 4.48 | 65.77 | 8.77 | 2.62 | 8.02 | 2.18 | 8.02  2.52 | 8.6 3.7
27 | 5.27|3.62 8.77 6.93 | 8.62 | 2.6 | 2.85|2.1 |4.48| 2.6 |3.48| 3.77
28 | 6.1 | 3.52 | 8.52 | 7.48 | 3.86 | 8.68 | 8.1 | 2.1 !8.77|3.27|3.43| 8.43
29 | 4.98 |......| 8.77 8.27 | 8.48 | 8.6 | 2.83 | 2.1 | 8.48 | 4.27 | 4.6 |......
80 ‘ 4.6 |....../ 8.77 6.6 |31 |4.16|7.1 |[2.02 8.1 |41 |3.98| 2.93
81 | 4.6 pacict) pooad foooao 2.93 . 6.85 | 2.02 | ooy 2.6 [......|] 3.88
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Day. |Jan. | Feb.| Mar. Apr. Muy.'June.:July. Aug. [Sept.| Oct. | Nov.| Deec.
1820 | a.27 ‘ 4.85 | 6.88 | 4.43 l 6.93 i 4.5 | 2.8 ' 2.43 | 5.52 | 8.18 | 3.52 | 2.77
2 |4.77 4.1a|a.2714.1a 2.52 | 2.6 4.6 |3.028.55| 4.1
3 (6.1 |48 |58 Ila.ssle.ea|a.9s 2.6 ‘2.4 4.02 | 2.98 | 8.8 | 8.77
4 Ia.sa 4.8 ls.e ra.sa 8.48 | 8.77 | 7.77 | 2.18 | 3.6 | 2.93 3.6 | 8.8
5 [eee...] 4.8 | 5.8 le.e 10.27 | 4.48 [ 4.77 [ 2.1 | 3.35 | 3.15 | 8.35 | 4.1
6 |6.1 5.27'4.95 ......‘10.1 5.6 | 4.05 | 2.02 | 3.18 | 8.35 | 8.18 | 4.1
7 6.6 |5.1 4.8 | 5.27 12.8 | 5.18 | 3.85 | 2.93 | 3.1 | 8.1 | A1 [eeeens
8 |6.48 | 4.68 | 4.48 ' 5.6 |8.27 l. 4.6 | 8.18 | 235 3.02 [ 3.27 (8.1 | 38.77
9 17.1 veesssfeeenss] .18 | 8.8 | 4.8 3.02 | 2.18 | 2.86 | 4.27 | 8.25 | 3.8
10 6.8 [5.77 4,43|4.9s|5.93 4.02 | 8.02 | 2.15 | 8.6 | 8.85 [ 8.48 | 8.52
11 | 8.68 | 5.1 4.4a|5.ss 7.68 | 8.77 2.77]2.1 8.18 | 8.6 | 3.83 | 3.52
12 [ o] 485 | 408 4.93 | 6.77 | .77 | 2.8 ‘2.02 3.27| 3.47 [ 8.43 | 8.43
13 | 6.93 | 4.85 | 4.77 |..... 5.77ia.es 2.5 |1.98 | 8.85 | 2.85 [ 8.35 | 3.27
14 I- 6.68 | 4.8 |7.27 8.27 6.27/4.85( 2.43| 1.88 [11.8 | 8.18 | 8.18 |......
16 | 6.43| 4.68 | 7.02 [10.36 | 7.1 | 4.2 2.85’1.85 6.68 | 8.52 [ 8.1 | 3.27
18 |8.6 veessfseeess 8.1 | 6.8 | 4.02|3.43 1.85|5.85( 8.93 [......| 3.27
17 | 6.43 | 5.85 | 5.48 | 7.1 e.1s|s.e 2.85 | 1.86 |10.68 | 4.6 | 8.85 | 8.27
18 |s.ss 5.27 | 5.48 | 6.68 5.55|3.4a 2.52 | 1 85 (10.02 | 5.6 | 5.85 | 8.85
19 |......| 4.85| 5.1 |5.562|4.98 3.18 | 2.85|2.1 |7.85| 5.8 | 5.68 | 3.52
20 |6.27)4.6 |4.77|6.22 7.43 (3.1 | 235|227 |56 [7.6 [4.77] 81
21 | 8.02 | 4.27 | 5.1 | 6.93 ‘12.1 2.98 | 2.85 | 2.85 | 4.83 | 6.77 | 4.18 | .....
22 [6.02] 4.27  5.52 e.oz]e.-z: 2.85 | 2.27 | 2.62 | 4.27 | 5.85 | 8.85 | 3.1
23 ‘ 5.77 [-+eeees| «eeo| 8.6 | 5.8 |2.772.18| 8.6 |3.98|4.77 |......| 8.1
24 | 5.85 | 4.27 | 5.8 3.27|5.1 2.77 | 2.1 |8.27|8.77 | 4.48 8.8 | 8.1
25 |51 |46 5.1 |8.52|4.72 8.1 |21 [5.85(3.6 |4.43|8.43| 8.1
26 | 5.48 | 5.1 ]e.77|4.ss 8.85 | 4.6 | 4.02 [ 3.85 | 4.15 | 8.85 | 8.1
27 | 5.27 |evnn. 521 | 8.45 | 8.5 |3.02 |8.85|7.153.85|8.85 8.1 | 8.1
28 |4.93 7.02 | 4.85 | 6.1 's.sa|a.oz 3.1 (9.85|3.6 |8.77[2.77 [+.....
29 | 4.98 |......[ 4.43 | 8.1 | 6.43 | 2.8 | 2.6 |5.562|8.85(3.6 [2.77 8.1
30 | 5.1 veeee.| 5.85 | B.52 | 2.8 | 2.43 | 4.52 | 8.85 | 3.77 |......| 8.1
81 | 4.85 4.48 l 4.85 |......| 2.85 | 5.00 [......| 8.68 | .....[ 8.1

 -—



-

i

0

REPORT OF FORESTRY COMMISSION.

DAILY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.—Continued.

Day. | Jan. | Feb. | Mar.| Apr. |May.|June.|[July.|Aug. [Bept.| Oct. | Nov.| Dec.
18?1 8.18 [.eeeeefeceses| 5.48 | 4.93 | 4.06 | 2.85 | 3.02 | 2.85 | 1.6 | 1.85 | 3.77
2 |[8.18 | 5.27 | 5.6 | 65.36 | 65.65 | 8.6 | 2.86 | 8.16 | 3.02 | 1.52 | 1.68 | 8.6
8 |8.35|4.98|5.48| 5.1 | 6.0 | 3.48 | 2.27 | 8.27 | 2.98 | 1.52 | 1.77 | 3.43
4 |ese...| 4.93 | 5.85 | 4.77 | 6.1 | 3.77 | 2.18 | 2.18 | 2.68 | 1.56 | 1.6 2.86.
6 | 8.62 | 4.27 | 5.18 |,.....| 5.18 | 4.43 | 2.6 | 2.1 |2.62|1.6 | 148 | 7.1
6 |8.624.27|6.1 |4.18| 4.6 3.6 |2.85|2.02|2.93 (1.62 | 1.43 |..... -
7 |8.43|4.43 | 5.02 | 4.1 | 4.18 | 8.2 | 2.77 | 2.85|3.85 | 1.62 | 1.48 | 4.1
8 |8.48 |ceeea.| «uo. | B8.88 | 65.02 | 8.2 | 2.77 | 2.27 | 8.02 | 1.68 | 1.6 8.8
9 | 8.43|4.35 | 5.02 | 8.85 | 8.85 | 8.16 | 8.62 | 2.15 | 2.68 | 2.18 | 1.6 3.1
10 | 3.43 | 4.36 | 65.85 | 8.27 | 4.72 | 2.77 | 2.77 | 2.02 | 2.48 | 1.86 | 1.6 8.1
11 [eee.../4.43 | 6.68 ( 4.6 | 6.6 | 2.68 | 2.52 | 1.93 | 2.36 | 1.72 | 1.68 | 2.85
12 | 3.85 |......[ 6.1 |10.8 | 5.77 [ 2.6 | 2.4 1.6 | 2.27 [ 1.6 | 4.02 | 2.6
18 | 7.68 |......| 5.98 | 8.8 | 6.02 | 2 6 2.‘.!7. 1.8 | 2.18 | 1.6 | 8-1 |eccuse
14 | 6.6 |4.18| 7.36| 7.1 | 4.68 | 2.6 | 2.1 |2.02|2.1 |1.68]| 2.8 2.8
16 | 5.77 |eeeee | +c.../ 8.6 | 4.6 | 2.43 | 2.02 | 1.85 | 2.1 | 1.77 | 2.36 | 2.35
16 | 5.27 | 4.1 | 6.48 | 8.43 | 4.27 | 2.36 | 2.02 | 2.05 | 2.02 | 1.68 | 2.1 3.62
17 | 4.93 | 4.85 | 65.68 | 7.85 | 4.1 2.27 | 2.02 | 2.27 | 2.02 | 1.68 | 2.1 8.27
1801~ 5.18 | 6.43 | 8.77 | 6.62 | 4.18 | 1.98 | 2.18 | 1.98 | 1.65 | 5.6 3.8
19 |4.98 | 6.1 | 5.27 (10.6 | 4.6 | 4.1 | 5.36 | 2.02 | 2.02 | 1.6 | 3.365 | 8.4%
20 |4.77 | 4.85| 65.02 |11.6 | 4.18 | 3.85 | 4.02 | 2.02 | 1.98 | 1.8 | 2.77 |eeeees
21 |4.52|4.43| 4.8 | 9.1 |4.18 | 8.05| 2.93 | 1.86 | 1.98 | 2.02 | 2.77 | 8.36
22 | 4.62 |..eeceefeoee..| 8.1 | 5.68 | 2.77 | 2.85 | 4.02 | 1.98 | 2.48 |......[ 3.18
23 | 7.48 | 4.6 [10.68 [10.1 | 5.1 | 4.48| 2.35|8.6 |1.85)| 2.1 |2.68| 3.1
24 | 8.6 |4.6 |18.52 (10.68 [ 4.6 | 3.52 | 2.18 | 3.18 | 1.85 | 1.86 | 8.27 | 5.27
25 |ee....| 4.68 [12.1 | 7.48 | 8.93 | 3.86 | 3.35 | 3.02 | 1.85 | 1.76 | 6.85 | 8.27
26 |6.43 | 8.6 |6.77|6.4 |3.93|8.02|8.06|2.77|1.77 | 1.68 | 3.93 | 6.35
27 | 6.1 9.4 | 6.6 |5.85(8.77 | 2.77 | 2.77 | 2.48 | 1.72 | 1.77 | 8.52 |sesern
28 | 6.6 [7.36 | 5.865|65.6 | 8.62 | 2.6 | 2.48 | 8.35 | 1.68 | 1.68 | 8.27 | 4.6
20 | 5.85 [ceccasfaecess 8.1 | 8.85|2.43)|2.27 (5.1 | 1.68 | 1.68 |¢0ecesf 8.6
3 |65.18 |[......| 6.1 |6.1 |4.562 |2.48 | 2.36 I 4.16| 1.6 | 1.68 | 8.85 | 8.1
81 | 5.1 [eeennn 5.8 |eeeese| 4.06 [cecees] 2.85 | 8.18 |eecess| 1.6 [eeaann 6 85
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Day. |Jan. | Feb.|Mar.| Apr. | May.|June.|July.| Aug.|8ept.| Oct. | Nov.| Uec.

1892
1 [4.6 |4.6 |2.85|2.85|3.8 |4.93 |6.85 |2.02 |3.35 | 2.18 | 2.48 | 2.77
2 | 4.52 | 4.43 | 2.85 | 8.52 | 3.43 | 4.52 | 4.93 | 2.0 | 8.18 | 2.1 | 2.85 | 2.856
8 |14.1 | 4.27 |2.85 |......[ 8.98 | 4.18 | 6.7 | 1.95 | 2.85 | 2.02 | 2.52 | 2.86
4 | 7.48)|4.02|2.6 |7.1 |[5.85|8.93|8.85|1.93 |2.68 2.1 [ 4.48 |.....-
5 |5.85|8.85| 2.62 | 7.27 | 6.6-|4.18 | 6.85 | 2.02 | 2.52 | 2.48 | 2.85 | 2.45
6 |[4.35|8.62 [......| 7.1 | 4.68 | 4.48 | 5.02 | 2.27 | 2.48 | 2.27 | 8.0 | 2.1
7| 4.27|...... 2.27|8.85 (4.1 |[4.18|4.48|1.98|2.6 |2.1 |3.1 |2.6
8 [3.85|8.35 | 2.27 | 6.77 | 8.75 | 4.1 4.35 1.6 | 2.48 | 2.18 | 8.1 | 2.52
9 [843|83.35|2.86|5.35|3.48|8.6 |3.68|1.77|2.85|2.23| 5.68 | 2.483
10 [e<s...| 8.35|2.85|......[ 8.48 [ 8.35 | 3.5 | 2.02 | 2.18 | 2.27 | 4.1 | 2.68
11 | 4.6 | 3.27 | 3.83 | 4.27 | 3.48 | 8.1 | 8.85 | 2.02 | 2.1 | 2.18 | 3.85 |-cc-.~
12 | 4.77|3.27|3.62|8.85|6.1 |80 |8.1 |2.85]|2.02 (2.1 | 3.85}|2.85
13 | 4.88( 3.1 |......[3.43| 6.02 | 2.85 | 2.93 | 4.43 | 2.02 | 2.1 | 3.22 | 2.27
14 |9.62(.......8.48(8.35( 5.1 |2.68|2.68|3.93 |2.02|2.1 |8.1 (2.1
15 |11.1 [ 8.27(8.1 [8.18|5.6 (2.6 (2.6 |8.48(8.85|2.1 |3.1 |2.35
16 | 5.6 (8.1 (2.6 |3.1 |6.1 |2.6 |2.52|2.85(8.52|2.22|3.6 |2.18
17 |.....s| 3.27|2.85| 3.0 | 6.36 | 2.52 | 2.4 | 2.52 | 8.52 | £.85 |11.85 | 2.2
18 | 4.27| 8.1 | 2.85| 2.98 | 4.6 | 2.27 | 2.27 | 2.27 [ 8.15 | 2.85 | 7.1 |......
19 | 4.27|8.1 |[2.18]|2.85| 4.1 |2.48 |2.85|2.1 [2.77(285|98.1 |2.1
20 | 4.48 |civianannnnd 2.85|3.77 | 2.68 | 2.27 | 8.1 | 2.6 | 2.85 [cc-.0| 2.02
21 | 8.77(......| 1.85 | 2.85 | 4.15 | 8.86 | 2.1 | 8.0 | 2.8 | 2.48 [ 4.85 | 1.85
22 |8.6 (81 |2.1 |3.27]|6.1 |8.85|2.1 |2.85(2.62|2.48 | 4.48|1.77
28 | 8.6 |81 |1.98|4.6 |6.43 | 2.98 | 2.02 |2 43 | 2.85 | 2.22 | 4.02 | 1.68
24 |......| 8.43 | 2.02 | 4.22 | 7.52 | 2.68 | 2.02 | 2.18 | 2.27 | 2.02 | 8.48 |.s.--n
256 |3.48|8.35| 2.1 (8.85)5.85|3.85 | 2.02 2.4 |2.22|1.98 | 8.89 | 1.68
26 | 4.77 i 8.27 1.85| 3.621 5.6 | 7.52 | 2.02 | 5.85 | 2.18 | 2.18 [......| 1.52
27 | 4.8 |eeceee]ees...| 8.18/| 5.1 | 8.1 2.92 5.85 | 3.02 | 2.18 |cececcfesacanm
28 | 4.6 |......| 2.43|8.1 |(6.85|9.1 |1.85| 7.1 |2.85|2.18 | 8.02 | 1.48
29 | 4.85 [ 3.02 | 2.6 | 4.68 | 5.72 | 8.52 | 1.85 | 4.85 | 2.48 | 2.1 | 2.85 | 1.85
30 | 5.1 i...... 2.52 | 4.18 | 4.6 | 6.27 | 2.1 | 8.85 | 2.27 | 2.85 | 2.85 | 1.85:
8 |oeeeeifoennn.| 2.8 ] 5.85 |.eevn | 2.05 | 8.85 [veeves| 2.8 [crners| 1.85
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Day.

1893 |

D O B W N =

-1

10
11
12
18
14
16
18
17
18
19
20
21

28

25

26

27

29

81

Jan.

2.6

3.18
3.1

3.1

2.6

2.27
1.85
1.68
1.88
1.52
1.52
1.52
1.48
1.48
1.48
1.43
1.48
1.48
1.48
1.48
1.48
1.48
1.43
1.43
1.48
1.43

Feb.

1.48
1.8

1.52
1.48
1.43
1.48
1.43
1.43
1.48
2.35
4.1

8.85
8.85
4.1

3.7
8.8

teeees

8.62

2.85

Mar.

2.02
2.02
1.85
1.85

4.27
6.43
6.1

5.27
5.27
65.27
4.85
4.6

3.1 | 4.43
2.68 | 4.27

2.48
2.1
2.1
2.1

4.02
4.1
4.8
4.43
4.02
4.1

Apr.

3.6
4.1
4.02
4.1
4.85
4.86
4.8
8.85
6.1
6.8
7.43
6.86
6.68
5.856
4.8
4.27
4.1
4.27
4.43
4.1
4.4
4.68
5.62
4.85
5.85_
4.8
5.86
6.48

May.

7.1
6.85
6.85
7.48
12.48
8.43
7.76
7.1
7.1
7.48
9.85
10.8
10.68
9.6
8.62
7.48
10.98
10.35
7.68
6.85
6.85
6.85
6.02
6.8
5.35
4.85
4.85
4.1
8.86
8.8

} 8.86

8.62

June.

8.18
8.1

3.02
3.02
8.02
2.85
2.86
2.8

2.8

8.7

8.76
4.86
3.85
8.18
2.85
3.18
2.85
2.88
2.62
2.86
2.52
2.18
2.1

2.8

2.85
2.68
2.43
2.35
2.18
2.1

July.

2.1

2.1

2.1

2.02
1.98
2.02
1.98
1.93
1.85
1.77
L7
1.77
1.77
1.8

1.62
1.62
1.52
1.8

1.68
1.52
1.62
1.52
1.88
1.86
1.77
1.6

1.6

1.68
1.68
1.85

186

Aug.

1.8
1.86
1.77
1.68
1.6
1.8
1.8
2.98
2.52
2.02
1.68
1.6
1.8
1.8
1.62
1.52
1.562
1.52
1.93
1.98
1.93
1.85
2.18
2.02
4.1
8.8
3.0
2.43
2.27
7.43
4.1

Sept.

8.18
2.85
2.6

236
2.27
2.18
2.1

2.83%
2.93
2.55
2.18
2.02
1.93
1.86
1.85
2.43
8.0

3.8

8.1

2.85
2.62
2.36
2.35
2.22
2.1

2.1

2.43
2.27
2.1

2.1

Oct.

2.06
2.02
1.93
1.93
1.85
1.93
1.85
2.16
2.48
2.27
2.1

2.02
1.856
2.02
7.1

4.48
3.35
8.02
2.86
2.60
2.62
2.48
2.43
5.48
6.6

4.43
3.6

7.27
7.43
5.1

4.1

‘Nov.

8.85
3.48
3.27
8.1
2.98
2.85
2.77
2.6
2.43
2.43
2.48
2.4
2.35
2.27
2.85
2.1
2.1
2.1
2.18
2.02
2.1
2.85
2.8
2.27
2.1
2.85
65.85
4.85

Dec.

8.62
2.85
8.85
4.1
4.8
4.8
4.85
4.1
3.85
8.8
8.8
3.36
3.1
3.43
8.85
8.8
3.62
3.48
3.48
8.85
8.1
8.8
8.85
8.86
8.18
8.1
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Feb. | Mar.

Day. |Jan. Apr. | May./June.|July.
139% a1 |81 |s.1a veeees| 4.68 | 4.68 | 2.48
2 |81 (81 |81 |46 |66 ‘4.6 2.43
3 |31 ‘3.1 8.35 | 3.68 | 6.1 | 7.1 | 2.48
4 !3.02......)e.....| 3.8 | 5.18 | 5.85 | 2.68
5 |81 |81 |35 |3.43 4.5214.43 2.52
6 ’3.43 3.1 | 3.8 |8.68| 4.6 |48 2.5
7 [e.81 51 | 8.8 4.63|8.93 2.68
8 (3.85|8.1 | 7.52 |......| 4.68 | 8.6 | 2.8
9 |8.27/8.1 | 743|835 4.6 |35/ 2.5
10 ’3.1 8.1 | 6.6 |8.35|3.68 3.1 |2.48
11 '3.1 <+eees/eeen..) 8.35 | 8.27 | 2.85 | 2.27
12 3.02‘3.1 | 6.68 | 8.1 |3.18 | 2.52 | 2.18
13 ]2.85'8.1 |71 |8.48 3.0 | 2.8 | 2.10
14 |...... 8.1 |6.35|8.68 |2.85 | 2.52 | 2.35
16 | 2.85 3.1 5.85 |...... 2.85 | 2.48 | 2.3
18 ’3.1 3.1 |5.18 | 4.85 | 2.68 | 2.85 | 2.27
17 8.1 8.1 |5.02|5.43|2.8 [2.3 |2.t
18 | 8.1 |-.eeedfeen.o. 61 | 2,52 | 2.27 | 2.02
19 |s.1 8.48 4.02 | 6.43 2.77|3.1 1.85
20 ‘3.1 8.6 | 7.02 (7.1 |3.1 |4.43|1.77
21 ......[8.6 5.6 |8.48)8.43 818 1.68
22 | 3.1 a.4s|4.35 18.1 | 3.1 |8.18 | 1.88
28 | 8.1 ‘3.43 5.18 [10.1 2.85'2.35|1.ss
24 ‘3.1 3.1 ‘4.52 8.6 | 2.85 | 2.63 | 1.68
25 | 8.27 [eveeeciennns 7.35 | 3.1 | 2043 | 1.85
26 I3.77 2.93‘3.83 6.43 | 4.18  2.27 | 1.77
27 13.77 3.1 8.48 | 5.85 | 3.75 | 2.52 | 1.68
28 |....../8.27/8.35|6.1 |3.35 2.43 1.6
29 | 8.85 |...... 8.1 | 5.0 [11.27 | 2.8 ‘1.55
80 |8.35....../8.1 |4.93|90.6 |2.52] 1.5
: 5 1 RN RN (I 6 W R . 2 1 ISRt L5 1Y

Aug.

1.52
1.52
1.6

1.85
1.68
1.52
1.52
143
1.48
1.43
1.48
1.5

1.6

1.52
1.52
1.6

1.6

1.6

1.85
1.68
1.68
1.8

1.62
1.62
1.43
1.43
1.48
1.43
1.43
1.43
1.43

Sept. Oct.

1.48 | 1.68
1.43 ‘ 1.68
1.43 | 1.68
1.48 | 1.68
1.43 | 1.85
1.48 | 1.85
1.43 | 1.76
1.43 | 1.68
1.48 | 1.68
1.48 | 1.85
5.98 ‘ 3.6

2.93 | 8.18
2.18 | 2.85
1.93 | 4.6

1.68 ‘ 8.85
1.65‘ 8.1

1.6 | 2.85
1.52 3.1
1.48 | 2.77
1.52 | 2.52
6.02 | 2.42
3.6 |2.35
2.27
2.35 | 2.18
2.18 | 2.18
2.02 | 2.1

1.98 ‘ 2.1

1.85 | 2.1

1.85 { 2.1
1.75 | 2.02

3.0

J 2.02

Nov. Dec.

8.8 |2.35
8.43
2.85 ‘ 2.68
6.1  2.68
4.48 | 2.68
8.85 | 2.68
3.27
8.1

2.68
2.43
Z.Bﬁl......
2.97 | 2.27
2.68 | 2.36
2.6 ‘

2.36

2.85
5.6
2.6 | 6.18
2.52
2.35 ......
2.43 ‘ 4.1

8.6

4.85

2.6 | 8.48
3.8
‘ 3.85

3.68

2.1
2.27
2.48
2.35 | .uoee
2.48 | 2.02
8.1

3.1

3.02
8.02

2.35
2.1
2.27
2.6
2.68

2.85

8.1
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Day. | Jan. Feb.| Mar.| Apr. Mny.:June. July. Aug.|Sept. Oct. | Nov. Dec.

18?5 8.1 | 2.77|2.48 (2.1 | 6.02 | 8.18 | 2.52 | 2.85 | 2.35 | 4.18 | 2.35 |..... 3
2 |3.1 |2.68|2.43(2.1 |5.27|8.0 |2.35]|2.1 |2.35 2.93| 3.85 | 3.43
8 |31 [.eeenefeenens| 2.1 | 5.18( 2.85]2.35)| 2.1 | 2.1 ‘ 2.43 | 3.25 | 7.35
4 | 2.8 2.68|2.62 | 2.18| 6.1 | 2.27|2.27  2.47 | 1.93 | 2 27 | 2.68 | 4.6
5 |2.85|2.68|2.52|2.1 |5.7 |(3.02|2.1 |2.85|1.85|2.18 | 2.52 | 4.18
6 [...... 2.6 |2.43| 2.1 |[5.35|8.1 |2.022.52|1.85|2.1 |2.6 |3.85
7 | 2.85|26 |2.43|....../ 5.48 | 3.85|2.15 | 2.18 | 1.77 | 2 02 | 2.6 | 3.52
8 |2.85|2.48 | 2.48 | 2.85 | 4.85 | 3.27 | 2.27 | 2.1 | 1.77 | 2.02 | 2.93 |.....
8 |2.85|2.43|2.43| 5.68 | 4.93 | 3.0 (2.1 2.1 |1.77|2.1 |8.1 |3.35

10 | 2.85 |ceerecfonenns 13.62 | 4.48 | 2.77 | 2.18 | 1.93 | 1.77 | 2.02 | 6.6 | 3.6

11 |2.85|2.43(2.43|88 |81 |2.6 |[2.18|1.9 |1.68| 1.93| 5.18 | 4.35
12 | 3.18 | 2.52 | 2.43 | 5.86 | 5.1 | 2.52 | 2.02 | 1.85 | 1.93 | 1.93 | 4.02 | 4.85
13 |......| 2.62 |2.43|5.85| 7.1 |2.48|1.93 |8.18 (2.6 | 3.1 |2.43 | 4.85

14 | 3.6 | 2.52 | 2.43 |20.1 | 4.85 | 8.18 | 2.05 | 2.85 | 2.02 | 4.27 | 8.18 | 4.48

16 | 8.43 | 2.52 | 2.27 |2h.1 |4 27| 3.1 | 2.18|2.18 | 1.9 | 4.02 | 3.02 |.... .
16 |3.27 | 2.52 | 2.27 |10.81 | 4.02 | 2.8 | 2.1 |2.02|1.77| 8.1 |5.85 | 4.18
17 | 3.18 |..... veees| 7.85 | 4.02 | 2.52 | 2.1 |1.85|1.85 2.77 ......[ 3.68

18 | 8.1 |2.52|2.1 |7.85|3.6 |2.85|2.02|2.5 |1.85 | 2.68 8.85 | 3.48
19 |2.02|2.52|2.1 |7.85|3.45(2.27|1.98 | 8.1 |1.77 | 2.62  8.43 | 3.48
20 |...... 2.52 (2.1 | 7.85|3.27|2.27 | 1.85 | 2.48 | 1.77 | 2.45 | 8.43 | 8.6
21 | 2.86(2.52|21 |7.6 |81 |21 |1.8 |2.18|1.77|2.85  5.18 | 8.6
22 |2.85|2.52 (2.1 |7.85 8.02|(2.85|1.77 | 2.02 | 1.72 | 2.27 4.1 |(10.1
23 | 2.85(2.43|2.1 |7.1 2.8 |2.66)1.85|1.93 |1.68 | 2.27 8.6 | 6.8

24 | 2.86 [eee-eofeecees| 6.6 |2.77 | 2.93 | 1.68 | 1.85 | 1.68 | 2.18 |......| 4.68

25 |2.85|2.43|2.1 | 6.1 |2.68(2.98|1.68 1.8 |1.68 2.18 | 8.85 | 4.1
26 |2.68|2.48|2.1 | 7.1 |2.65(2.48| 1.68|1.77 | 1.68 2.1 | 3.68 | 8.68

27 | .....,2.48 (2,1 | 6.1 |2.6 [2.6 |1.68|1.77 | 1.6 @ 2.05 11.1 | 7.684
28 |2.85 285|21 |6.75|8.85 (2.6 |2.15|1.77|1.6 | 2.02 6.6 | 6.85
29 | 2.86 ..... 2.1 |5.43|4.6 |2.98| 2.6 |1.85|1.9 |2.1 |B5.1 |eeeeen
80 |2.85 ...... 2.1 | 5.85| 8.93 | 2.72 | 2.27 | 2.52 | 2.18 | 2.1 | 4.43 | 4.1

81 | 2.85 [eecaaefeacaac]aaaann 3.43 |..cenn 2.18 | 2.85 | .....| 2.1 vee0+/10.02
]
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Day. Jan. Feb. Mar. Apr. May.June. July. Aug. Sept. Oct. | Nov.| Dec.
IRE T R A ! 1l i
| 7.94 | 2.85 [21.1 ‘ 5.18 | 4.35 | 3.27 [ 1.77 | 2.1 [1.85 8.48 (34 | 4.52
2 |5.35.....|t6.85 | 4.85 | 4.18 | 2.88 | 1.7 | 2.05 | 1.85 ‘ 2.85 | 3.18 | 3.85
3 l 4.77 l 2.85 | 7.43 ‘ 41 |44 277|168 2.02 | 1.85 8.1 |81 ‘ 3.35
4 |48 I 2.85 | 5.35 | 8.85 | 4.8 | 2.6 | 1.6 |2.02 1.8 2.85|2.85 3.1
5 [.....|285 |56 |...... 46 243 2.5 1.85 ! 2.43 Jl 2.6 |2.93|3.43
6 4.6 | 2.85 6.6 !3.35 4.88 i 2.35 | 2.68 | 2.52 | 4.75 | 2:48 186 [.oeeen
7 | 4.52 ‘ 5.98 | 6.35 | 3.35 | 4.1 |2.48 [ 2.18 | 2.93 7.1 |2.35 |7.85|8.85
8 | 4.35 ‘ 5547 {boooad] i 8.1 3.85': 2.6 | 2.1 | 2.68 I 4.1 : 2.68 [ 8.7 | 8.1
9 |4.35 [.......5.85 | 8.35 8.6 |31 218 2.4 |8.18 3.02 5.52 ‘ 2.93
10 ‘ 4.35 ‘ 8.6 | 4.85 | 4.85 | 3.7 | 3.68 | 2.02 | 2.1 |2.85|2.88 | 4.62 | 3.1
u ‘ 4.35 (4.1 | 8.85 I 4.43 | 3.35 | 8.68 | 1.85 | 2.02 : 2.68 | 2.55 | 4.1 ‘ 3.1
12 |......!8.85|8.85 |......[ 3.85 | 3.18 | 1.75 | 1.93 | 2.43  2.48 | 3.85 | 3.18
13 |3.68|8.85(3.6 |6.6 |8.43 | 3.1 |1.68/1.85 i 8.25 || 2.35 | 3.85 l
14 ‘ 8.85 | 8.85 |86 |10.68 | 3.18 | 8.35 | 1.88 | 1.77 | 4.1 | 2.98 | 8.85 | 2.85
15 | 8.85|8.6 |...... 8.85 | 3.1 fz.a 1.68 | 2.52 | 8.18 | 5.77 | 3.6 ‘2.85
18 | 8.68 |...... | 8.48 [12.1 | 2,98 | 2.68 | 1.68 2.3 | 277 'l 4.1 |8.35 | 2.43
17 ‘ 3.68 | 8.35 1 8.43 [18.1 | 2.85 | 2.52 | 1.68 | 2.1 | 2.52 | 843 3.27 ‘ 2
18 | 8.52 | 3.35 | 8.35 |11.85 | 2.77 2.43 | 1.68 | 2.6 |2.853.25 3.1 |2.52
19 I 8.18 ] 8.27 11.0 | 2.71 : 2.43 | 1.65 | 2.18 | 3.02 | 3.1 |[3.18 | 2.52
20 | 3.35 | 8.18 | 8.68 w 1 |2.77 ‘ 2.43 (1.6 |21 [6.8 |81 |31 ‘ s
21 | 8.858.18 l 7.1 | 9.02 | 2.77 | 2.25 | 6.27 | 1.93 | 4.48 | 3.1 | 3.1 ‘ 2.35
22 ‘318‘31 J.....l7.1 2.6 |2.1 3.77 | 1.85 343!95 ...... 2.6
23 ‘ ceeees| 4.48 5 8.6 | 2.6 |2.18 2.8 ] 2.6 [3.1 |5.6 |8.1 |2.6
24 8.86 | 5.62 [ 2.5 | 2.02 | 2.52 | 3.85 | 2.85 | 4.68 | 3.02 | 2.52
25 ‘ 2.85 ‘ 8.1 |86 |5.85 243 108 235 } 2.85 | 2.68 ‘ 4.48 | 3.1 ‘ 2.27
26 L 8.1 |8.52 l 2.48 'I 2.02 | 2.18 [ 2.43 | 2.6 |4.27 8.1 | 2.27
27 i 8.1 ‘ 4.85 | 4.68 | 2.85 | 1.85 | 2.02 : 2.1 |2.48 | 4.02 | 3.85 |.....o
28 |81 |38.1 |5.52 J 4.85 | 2.88 | 1.8 | 2.1 I 2.1 | 2.8 | 8.68 | 8.5 ! 2.35
20 | 2.03 ‘ g.anfl= ‘ 2.6 | 1.77 | 2.27 | 2.1 | 2.35 | 3.43 |eevurr) 2.85
80 | 2.85(......8.85 | 4.85 3.35 | 1.77 | 2.1 | 2.0 | 2.35 I 8.68 | 5.6 | 2.35
31 lz.ss oeeenf 4.8 | 8.8 I 2.1 !1.85 ' 8.8 cevees 2,85
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RIVER AT PLYMOUTH, N.

OF PEMIGEWASSET

H.—Continued.

Day.

71897 |

1
2

-]

W W g & O e

10
11
12
13
14
15
16
17
18
19
20
21
22

24
25
26
27
28
29
80
81

Jan,

Feb.

Mar.| Apr.

May. June. July.

Aug.

Sept.

Oct.

Nov.

Dec.

| 2.35
2.85

7.1

6.1

5.1

4.85
4.68
| a.27
3.48
8.18
3.35
8.85
8.85
2.85
2.6

2.6

2.85
2.85
2.86
2.85
2.85
2.85
2.85

2.85
2.85
2.85
2.85
2.85
2.85
5.35
6.27
4.85

3.1
8.1
3.1
3.18
8.18
8.18

2.85 | 4.48
2.85 | 4.85
8.02 | 5.6
8.1 feee ..
3.1 | 4.6
885 | 5.85
essess| 7.1
3.62 | 7.1
3.52 | 6.43
8.48 | 5.85
8.52 |eenn.
4.1 | 4.8
4.52 | 4.68

7.1
4.75

| 6.43
6.85 |

6.6
6.02
5.85
4.52
4.8
4.1
4.8
4.62
6.68

eseees 4.68 14.85

8.85  6.98
8.6 9.8
8.85 | 9.1
3.43 8.2
3.43 17.35
3.85 | 7.1

8.77 I 5.18
4.1 | 5.85
5.85 | 8.6
6.35 | 9.7
4.85 10.85

|
4.35 | 8.85

eeeses| 6.6
8.6 | 6.1
3.77 | 5.98
4.85 [ceeeee

8.1
6.65
5.18
4.6
4.42
8.85
8.6
8.85
8.6
8.35
8.85
6.1
4.6
4.85
5.68
5.05
4.48

3.85
3.43
8.35
8.43
4.1
4.0
3.85
3.48
8.35
10.64
10.1
6.6
5.85
6.1
4.85
4.85
3.85
3.6
3.856
8.9
4.43
8.68
8.35
3.1
5.85
8.68
3.25
2.85
2.85
2.85

1 5.1
| 2.85

8.35
[ 3.1

2.85

2.68

4.43
| 3.85
8.1
2.52
2.52
2.52
8.85
14.1
18.85
8.68
6.48
5.5
4.8
4.1
8.85
8.85
4.98
6.02
6.05
6.1
4.68

4.02
3.85
3.6

8.35

3.22
8.1
2.93
2.68
2.68
2.6
2.6
2.48
2.35
2.6
2 48
2.6
2.52
2.43
2.25
2.1
2.6
8.85
2.85
2.6
2.68
2.5
2.35
2.1
2.85
2.68
2.85
2.43
2.25
2.1
2.1

2.02
1.93 ‘
1.85 |
1.85
1.85
1.85
1.77
1.77
1.68
1.77
1.6

1.66
1.68
1.68

1.68
1.68
1.68

1.68
1.68
1.68
2.02
2.18
2.02
1.85 |
1.86
1.85
1.85
2.02
1.85
1.68

1.68
1.68
1.6
1.62
1.6
1.6
1.8
1.52
1.52
1.52

[ 1.52

1.6

4.6

2.85
2.85
2.18
2.3

2.43
2.85
2.02
2.02
1.85
1.85
1.8

1.77
1.77
1.68
1.68
1.68
1.68
1.68

1.68
2.18
6 85
4.43
8.62
8.1

3.0

2.85
2.68
4.6

8.68
8.18
8.18
2.96
2.68
2.77
4.52
4.1

8.48
8.27
8.85
2.85
2.6

2.48
2.85
6.44
4.6

4.27

8.6
3.48
8.18
8.1
6.6
4.35
4.1
4.1
3.85
8.6
6.1
4.35
8.85
12.1
7.1
5.43
3.48
5.85
5.6
5.6
5.48
5.1
6.1
4.85
4.68
4.85
4.85
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DALY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET
RIVER, AT PLYMOUTH, N. H.—Continued.

Day. Jan.|Feb. Mar.|Apr.
1898
1 |41 |2.as 2.ea|5.ss
2 oo 2.08 | 2.08 | 51
8 | 3.88  2.522.68 |......
4 | 8.48 ‘ 2.52 | 2.68 : 3.93
5 8.1 |2.52 2.88 | 4.1
8 |s.1 ! veeses| 3.85
7 |81 252 2.8 ‘ 3.77
8 (8.1 |2.52|2.68 8.6
9 oo 2.8 | 2.85 ‘ 8.85
10 [8.1 2.6 [2.85[......
11 |81 |2.852.85(4.68
12 3.1 !2.35 8.48‘5.8
18 | 4.48|......|......| 6.08
14 | 4.8 8.1 [7.856.85
15 I' 4.52 [ 8.85 | 7.1 ‘6.85
16 [eeeeoe| 3.1 6.1 |6.85
1 | 8.85 | 285 | 4.68 | 7.0
18 | 8.6 |2.68[4.85 7.1
19 | 8.85 | 2.68 | 5.1 |6.8
20 '.8.35 s sejecsees| 5.68
21 'a.ssiz.ax 9.1 |5.48
2 | 3.5 2.68 | 6.43 | 5.85
23 |...... 2.68 | 5.35 | 5.1
24 |81 ‘2.63 8.1 ‘7.4
25 | 8.1 |2.68/5.85]9.68
26 | 3.1 |2.68 5.52‘3.52
27 |8 [l 6ue
28 52.85‘2.68 6.85 | 5.85
29 | 2.85 |......| 8.6 |5.35
30 ' 7.68 | 5.1
81 :2.53 RPN 5 N O

May. June. July. Aug. Sept. Oct.

6.2
5.27
5.18
4.93
4.85
618
5.02
4.8
4.6
4.85
4.85
5.52
11.1
6.85
6.1
5.85
4.85
4.86
4.6
5.1
5.3%
4.9
4.48
4.48
5.6
5.85
5.18
6.35
4.9
4.43
4.1

3.85 | 2.52
8.6 |2.43
3.43 | 2.4
8.18 | 2.85
3.1 |21
3.02 | 2.1
2.85 | 2.1
2.85 | 1.93
2.85 | 1.93
8.18 | 1.9
2.77 | 1.85
8.2 |1.85
8.68 | 1.77
8.85 | 1.77
5.85 | 1.68
8.35
5.85
3.27
4.56
5.85
4.43
4.02

| 1.68
.
185
| 1.8
i 1.6
16
E
| 2.1
4.88 ‘ 185
8.85 | 1.7
3.85 ‘ 1.8
8.2 | 1.8
8.02 : 1.8
2.86 | 1.8
2.68 | 1.52
2.8 | 1.52
1.48

1.43
1.68 | 1.52
2.1 |152
185]
I
[

1.86
2.52

1.68
L7

J 1.68
1.85 [ 1.93

|
1.85 i 2.02

1.85 [ 1.77
1.68 | 1.85
1.68 | 1.52
1.8 | 1.52
1.55 | 1.62
1.62 | 1.43
1.62 | 1.48
1.52 | 1.43
1.62 | 1.48
1.6 | 1.48

2.68 | 1.48 |I
2.25 | 1.48 |

1.85 | 1.48
1.93 | 1.562

| 2.02
1.95
[ 1.85
: 1.85
1.03
2.1
2.27
2.1
2.15
2.18
2.02
1.98
2.02
2.02
2.1
2.45
2.77
2.48
| 2.35
2.52
8.18
l8.1
i 8.75

2.02 | 3.18 | 4.43

2.27 | 3.15
2.35 | 8.1
2.1 | 2.8
1.95 | 2.88
1.77 | 2.43
1.6 | 2.18

|8.02
| 2.85

7.85
| 6.1
|

|
| 8.93

1.6 i 8.48

4.48

2.62

2.8
2.98
2.85
2.77
2.43
2.85
2.8
2.43
2.48
2.43
2.6
2.6
2.6
2.6
2.6
2.6
2.85
4.6
8.85
2.85
2.85
2.86
2.85
2.85
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DAILY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.—Continued.

Sept.| Oct. ‘ Nov. Dec.

Day. Jan.  Feb. Mar. Apr. May. June./July. Aug.
1899 |
1 [e-eee-|2.6 [ 8.1 |4.85[11.1 |2.85 | 1.77 | 1.68 | 1.48 | 1.85 | 2.68 | 2.02
3.1 2.6 |8.43 ....[11.08 | 2.68 | 1.7 |1.68 | 1.85 [ 1.85 | 5.18 | 1.98
8 {81 |26 |8.434.27 [11.1 |2.62 1.6 [2.27 |1.48[1.77 (8.6 |......
4 |2.85|2.6 | 8.35[8.85 8.6 |2.45 1.6 |2.27|1.6 |1.6 [2.94 2.8
65 |2.85|-..cceleeen..| 885 | 6.68 | 2.85 [ 1.6 | 1.85 [ 1.48 | 1.6 |2.8 | 2.85
6 2.85 2.6 |8.85|8.85 | 6.1 |2.35 1.8 | 1.8 |1.43 | 1.8 | 2.6k | 2.48
7 | 2.85[2.6 |4.48 | 4.27 [ 6.156 | 2.18 | 1.8 |1.77 1.27 | 1.52 [ 2.6 | 2.43
8 [oo..| 2.6 |8.52[4.6 |6.18|2.18| 2.1 | 1.8 | 1.27 | 1.52 | 2.48 | 2.85
“9 |2.85(2.6 |8.93|.....[5.48  2.18| 2.45 | 1.6 | 1.27 [ 1.52 | 2.28 | 2.35
10 |2.85|2.6 | 8.77(5.68 5.48 | 2.1 |2.771.52 | 1.27 | 1.52 | 2.18 |......
11 2.6 |2.43|86 [543 4.81 2.0 ‘2.52'1.8 1.27 | 1.48 | 2.18 | 2.27
12 |28 [eeerec|oenen 4.85|4.84 1.85 | 2.1 |1.68 | 1.27 | 1.48 | 1.9 | 2.27
18 [2.6 |2.43 |41 [4.18 | 4.8¢ 1.85|1.93|1.75|1.27 | 1.48 1.6 [8.27
14 |28 [2.275.85|4.68|4.5 |1.85 1.85 1.77 | 1.27 [ 1.48 | 1.68 | 4.8
15 |.vw..| 2.43 | 5.85 [ 6.48 | 4.18 | 1.85 1.88!1.88 1.27 | 1.40 | 1.98 | 8.8
18 [8.85)|2.43[4.8 |7.1 |8.84 8.8 | 1.7 |1.62[1.271.85 |21 |81
17 ‘3.1 2.43 | 4.27 [ 6.27 | 8.27 | 2.98 | 1.77 | 1.43 [ 1.27 | 1.85 | 2.1 |......
18 | 8.1 [2.43 8.856.8 [8.27 2.5 |21 |1.431.27|1.48 2.1 |2.98
19 \2.85 wecuee|eeees| 7,85 [8.85 | 2.1 | 1.8 | 1.48 | 1.27 | 1.6 |...... 2.93
2 | 285 [ 26 41 [aessees 2.02 | 1.77 | 1.48 | 1.35 | 1.86 | 2.27 | 4.85
21 | 2.6 [2.6 |8.85|6.85|8.6 |2.27 1.77 | 1.48 | 1.48 | 1.77 | 2.68 | 4.1
22 |......]2.77|8.85| 7.1 |8.85 2.02| 1.77 | 1.85 [ 1.68 | 1.7 | 2.43 | 3.8
28 |2.6 |2.85 8.85 (8.3 8.27 1.93|1.9 |1.43[1.6 |1.6 |2.48 |8.18
24 |2.6 |2.85 | 8.85 |10.6 |8.18 | 1.95 | 2.02 | 1,43 | 1.55| 1.6 | 2.48 ...
25 | 2.8 2.85‘8.88 10.1 | 8.02 | 1.85 | 1.85 | 1.48 | 1.52 | 1.52 235|293
26 cevenefeneei[10.48 | 802 1.85 | 1.77 | 1.48 | 1.52 | 1.52 [......| 2.88
27 | 2.85 | 8.88 [11.85 | 2.93 | 1.55 | 2.85 | 1.43 [ 2.77 | 1.52 [ 2.1 | 2.8
28 ‘ 3.68 | 9.68 | 8.18 | 1.77 | 2.18 | 1.48 | 2.52 | 1.77 | 2.1 | 2.48
29 .............‘sgs 9.85 | 8.43 | 1.85 | 1.85 | 1.48 [ 2.1 | 8.05 [ 2.1 | 2.48
80 9.6 | 8.1 1.93‘1.8 1.43 | 1.85 | 4.85 | 2.02 | 2.48
81 | .....l543 ceeees[ 802 oo 177 | 1248 |-eenn 302 | el eenies
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DAILY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.—Continued.

1800

1
2
8
4
5}
(]
7
8
9

10
11
12
18
14
16
16
17
18
19
20
21
22

Jan. Feb.| Mar. Apr. May.June.July. Aug. Sept.| Oct.

| 2.1 | 3.35 | 9.1
3.43  9.98
3.43 11.1

2.1
2.1
2.1
2.85 ' 3.43 | 9.52

esetanfoscann

[sesess] 4.1 | 8.36
3.93 8.3
3.93 | 8.27

4.18 | 8.27

2.1
2.1
2.1
2.1

2.1
2.18

3.94 | 7.93
7.93
19.1 7.8
10.1 | 7.77
8.27 | 7.88
7.6 7.8

4.1
2.27
2.27
2.27
2.27
2.27
2.27
7.1
5.68

ctaree

8.77 7.86
8.77 | 7.52
8.6 ‘7.52
8.6 | 7.43
8.6 | 7.43
s.44i

|

5.02

4.1 8.1
385
| 8.77

3.6

11.35 | 7.98
9.85 | 7.92
9.85 | 7.93
8.35 7.93
3.27 I 7.8

|
| 3.43 7.8

2.35  3.85 | 8.85 |

Nov.

Deo.

l 8.02 | 3.88
8.02 3.62
8.27 3.66
8.356 3.6
8.1 3.356
7.62 | 7.18
7.52 8.02

8.1
5.85

8.52
8.18
5.48
4.78
4.52 | 2.88
2.94
2.72 |
2.6

s |
2.43

5.27
4.85
418
‘ 4.94
4.52
4.98

4.85

5.6
4.52
4.27
| 4.85
5.02
8.856
8.27
5.68
6.27
4.94
10.48
| 6.93
5.68
| 5.1
4.93 I
4.88

2.44
8.02
5.94
| 7.1
8.52

11.43

2.8
2.42
2.27
2.1
2.27
2.02

18.8
11.688

11.16 1.93

10.8
10.88
9.85
7.7%
6.93
5.71
| 5.9
6.02

2.1
2.0
1.98 |
1.98 |
1.86

4.8
4.42
4.27
3.85
3.88
3.6

1.68
1.7 |
1.77

1.8
1.85
1.77a1

[ 1.77

1.68 |
1.68
1.8
165
1.68
1.68

1.68
1.8
1.77
1.94 ‘

1.8
177
1.71
5
1.68
1.68
1.68 ‘
1.68
1.68 |
1.8
1.8
8.1
2.27
1.94
1.8
1.68
1.68

o

1.6 | 1.44)1.94

1.6 | 1.43 | 1.85
1.77

1.68

1.6 | 1.43
1.8
1.66

1.52

1.43
1.43 | 1.68
1.77

1.85

1.4
1.52 | 1.44

1.8 1.93

1.43 |

1.68 | 1.43 | 8.68
2.77
5.6
4.18
8.27
3.0
2.77

8.02

1.68 | 1.43

1.6 | 1.52

1.65 | 1.44

1.68 | 1.43
1.6 | 1.88
2.86 | 1.43
2.02
2.27
2.27

2.1

1.4
1.88 | 2.856
2.77

2.8

1.36
1.86
1.93 | 1.43 | 2.52
1.85
1.77

1.68

1.44 | 2.4
| 2.27

2.18

2.6

2.22

1.86 !
1.88 | 1.78 | 2.52
1.68 ‘ 1.68 | 2.36
1.68 | 1.688 [ 2.27
2.43 ' 2.16
1.62 . 2.1 | 2.02
1.52 | 2.0 | 1.93
1.44 1.93

2.1

1.52

1.86
1.85
1.85
1.85
1.856
1.78
1.77
2.18
7.43
7.86
6.0

| 4.18
3.85
8.8

3.27
8.1

2.85

| 8.1

‘ 6.93
4.85
4.27
4.68
5.77
4.85
4.1

3.717

| 3.43
3.1
8.02
4.1
3.1
8.27
2.94
2.68
2.6
2.77
2.77
2.68

2.36
2.48
2.43
2.6

2.6

| 2.52
2.52
2.68
5.43
4.856
4.68
4.68
1.52

3.48
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DAILY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET
RIVER, AT PLYMOUTH, N. H.—Continued.

Day. | Jan. | Feb.

T 1901

1

N o oo @

10
11
12
18
14
15
16
17
18
19
20
21
22

24

26
27
28
29
80
81

3.27
8.48
3.43
8.44
8.48
3.1

2.98
2.85
2.77
2.68
2.68

2.8

2.77
2.85
8.48
8.52
8.43
8.27
3.1

2.85
2.85
2.68
2.6

2.6

2.85

2.27
2.85
2.35
2.27
2.1

2.1

2.18
2.18
2.18
2.27
2.27
2.85
2.35
2.35
2.27
2.27
2.27
2.18
2.18
2.18
227
2.27
2.43
2.43

Mar. Apr. May. June. July. Aug. Sept.

2.85
2.35

4.1 | 6.77

4.1 |5.52
4.85 | 5.18

| 8.1 | 4.85

2.1

2.27
2.18
2.18
2.27
2.27

6.18 | 4.1
8.85
4.85

9.1
11.08
8.78
7.52
7.18
6.85

4.68
4.52

2.85 6.56

8.856 6.83

8.18 | 6.68 | 6.1
5.52
7.85 | 4.77
6.85 4.35
6.27 | 8.85
3.02 | 7.85 3.7
2.98 | 6.6 | 6.85
2.93 | 6.52

8.1

8.1 |......
8.1
3.1

10.1

7.43 | 4.47

4.93
4.85
4.85
4.68
4.18
3.85
8.52
8.77
3.8

8.85
8.8

8.27
3.1

2.85
2.77
2.86
2.52
2.85
2.27
2.85

2.1
2.02
2.02
183
1.83
2.02
2.8
2.8
2.27

3.1

2.85
2.52
2.85
2.77
2.27

| 2.8

7.1
4.27

2.27
2.1

2.1

2.02
1.98
1.94
1.93
1.93

2.6
3.02
2.52

8.0

5.22 | 9.43

7.1

5.6

10.85
8.68
7.62

5.68 | 6.93

7.48

8.1

9.52 | 6.0

7.1

5.85

6.18 | 6.8

7.27
5.85
4.77
[4.77
5.85
5.85
8.6

6.6

6.98
8.1

5.18

2.27 ‘ 2.85
2.27 ‘ 2.18 |
2 45 | 2.02
2.6
2.77
2.85

1.93
1.83 |
1.85
2.85 | 1.85
2.7
8.6

| 8.27

2.18
2.1
2.1

8.83
3.5
8.1
2.93
2.85
2.68
8.85
3.77 |
8.2 ‘
2.68 |
2.43
2.85
2.27
2.27 |
2.18
2.16
2.1
2.1

1.85
1.86
1.77
1.85
1.78
1.77
1.68
1.85
1.6

1.6

1.8

1.8

1.68
1.85
1.86
2.02
2.1

2.1

2.02
1.94
1.93
1.9

1.85
1.78
1.77
1.77
1.68

2.02 | 1.68

1.93
1.93

cessss 4.6
|

1.76
1.86

1.856 foeec

Oct.

1.93
1.85
1.77
1.85
1.856
1.8
1.77
1.68
1.85
1.78
1.68
1.68
1.9
2.1
5.6
4.52
3.68
3.1
2.77
2.7
2.68
2.8
2.35
2.27
2.6
2.52
2.4
2.27
2.18
218
21

Nov.

2.1
2 02
20
1.83
1.83
1.93
1.85
1.85
1.83
1.86
1.77
1.93
2.6
2.85
2.27
2.18
2.02
1.94
2.1
2.1
2.02
2.02

2.1
2.6
4.85
4.48
3.85
8.85
15.8
6.6
4.1
4.1
8.83
8.85
4.02
4.02
4.27
4.18
3.3
8.6
5.8
4.86
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RIVER, AT PLYMOUTH, N. H.—Continued.

Jan.

Feb.

Mar. Apr.

May. June. July. Aug. Sept. Oct.

8.93
8.8

3.68
8.77
8.77
8.68
8.68
8.68
8.68

61
65.02
5.18

4.27 ' 4.98

4.48
3.86
3.77
8.8

3.6

8.62
8.48
3.27
8.18
3.18
3.18
8.1

3.1
3.1
8.1
3.02
2.98
2.93 ‘
2.98
2.86

| 41

8.6 | 17.86
veses| 6.86
18.1 | 6.688
11.27 | 6.27
6.1 | 4.77

65.36 |..e...

4.6 | 4.27
4.18 | 4.18

oexex! | CH5T
3.02 7.1
3.85‘5.68
8.6 |6.18
6.48
7.6
5.93  4.43

4.86

oot S
7.27 | 4.1
9.68 ‘ 4.1
6.02  4.02
6.18 | 4.2
6.18 | 4.36
6.1 '4.52
«oe.dl5:18
6.48 | 6.27
65.856 | 6.1
6.02 | 5.68

4.85 | 2.77 | 4.98 | 6.4

4.98 | 7.1
6.43 | 5.8

65.18 I”"“} 8.62 ...

R RE

10.1
7.77
8.27
6.9
5.62
6.1
65.93
6.6
6.1
4.43
4.1
8.1
8.1
3.1
2.98
2.7
2.27
2.1
1.93
3.1
3.1
8.02
2.7
2.68
3.686
4.6
7.1

10.1
8.8
6.8
6.1

4.1

3.1

4.18
4.02
4.1

8.86
8.68
4.36
5.02
427
8.93
8.6

8.62
8.62
8.6

8.48
7.1

4.86
4.27
8.68
3.43
8.66
8.86
8.86
8.18
4.1

6.02
4.62
4.0

8.43

8.43
8.86
8.68
| 6.18

4.43
4.0

8.6

8.86
8.1

3.02
8.36
8.18
8.06
2.98
3.85
8.6

3.36
3.18
8.1

3.4

8.68
8.52
8.86
8.77
3.77
8.27
8.1

2.93
2.86
2.7

2.48
2.27
2.27
2.27
2.48
2.27
2.8

2.62
2.68
2.66
2.48
8.1

8.85
8.02
8.18
2.68
2.66
2.48
8.35
3.86
2.27
2.77
2.8

2.46
2.27
2.18
2.18
2.1

2.1

2.1

2.02
2.02
2.02
1.93
2.48
2.86
2.46
2.62
2.562
6.1

4.8

8.18
2.86
3.4

8.83
8.86
8.18
2.86
2.62

8.93
| 8.68

8.48
‘ 2.93

2.77
2.8
2 48

| 2.35]

‘ 2.96
| 8.562
4.02

[

8.8
3.562
8.86
81
3.1
8.1
4.7
3.7
8.86
8.18
8.18
3.1
8.02
8.02
2.93
2.98
2.86
2.68
4.06
65.43
4.6
4.1
3.68
8.48
8.86
8.26
8.18
9.1
18.1
7.62

2.6 | 2.06 I [ 6.86

Nov. Dec.

4.48 | 2.77
4.8 | 2.7
4.18 | 2.78
8.93 | 2.77
8.86 | 2.68

3.6 |2.62
R P
8.48 | 4.68
8.66 | 7.1
8.27 | 6.02
8.18 | 4.8
8.18 |......
3.18 | 6.18
veeend] 4.85
8.1 7.43
2.93 | 6.93
2,04 |euunns
2.98 | 6.02
2.98 [o.en.e
2.8 | 6.77
e |5.85
‘ 5.27

6
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DAILY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET

RIVER, AT PLYMOUTH, N. H.—Continued.

Day. | Jan.| Feb.| Mar. Apr. /May. June. July. Aug. 8ept. Oct. Nov. Dec.
1923 F 6.02 [[& eeeees 7.62 65.52 | 2.18 | 2.86 | 2.48 | 2.27 | 1.76 | 2.2 1.8
2 I 4.85 4.85 8.48 b5.36  4.85 | 2.1 | 2.68 | 2.85 | 2.18 | 1.62 | 2.1 1.6
3 | 4.77| 4.77 /6.6 | 6.27 | 4.36| 2.1 | 2.6 | 2.27 | 2.18 | 1.62 | 2.1 1.7
4 eeee | 4.77 ’ 6.02 | 6.85 | 8.86 | 2.1 | 2.48 | 2.18|1.9 | 1.46 | 2.06 | 1.72
5 |4.86 | 4.68 | 65.98 ' 4.02 ( 2.02 | 2.85 | 2.18 | 1.82 | 1.62 | 20 1.7
6 |4.77| 4.6 | b6.77 | 6.68 | 8.77 | 2.02 | 2.27 | 2.18 | 1.9 | 1.78 | 2.85 | 1.76
7 | 4.6 | 4.43 I 5.68 | 5.95 | 3.68 | 202 2.27 | 2.85 [ 2.02 ' 1.88 | 2.62 | 1.78
8 [4.62]..cce feeens .| 6.36 | 3.68 | 2.02 | 2.18 | 2.27 | 2.06 | 1.82 | 2.85 | 1.8
9 |4.43 4.48 8.6 | 6.028.88|2.48|2.18|2.2 | 1.9 |22 [2.16| 1.7
10 4.43 | 4.86 |11.52 6.1 | 8.9 |2.562 2.1 |2.18|1.9 |2.78|2.06| 1.8
11 ‘ 4.27 '12.1 | 6.18 | 8.85 | 2.85 | 2.1 | 2.18 | 1.78 | 2.4 | 2.1 1.82
12 | 4.27 |41 [1868 |...... 8.6 | 2.86 | 2.1 | 3.62 | 1.82 | 2.2 | 2.0 1.8
18 | 4.18 | 4.27 | 9.1 | 4.03 | 3.6 (9.43|2.1 (8.3 1.6 | 2.1 |1.98| 1.9
14 | 4.18 | 5.27|8.62 4.77(3.85| 7.6 2.1 | 8.18| 1.62| 2.1 1.9 2.42
16 | 41 |.eeeeefeee.s. 4.68 | 8.27 | 6.62 | 2.02 | 2.93 | 1.6 | 2.0 1.85 | 2.66
16 | 4.1 4.8 6.68 4.6 |8.27 |4.85|1.94 | 2.8 | 1.52 | 1.88 | 1.9 2.48
17 4.1 | 4.77 6.86 4.6 | 8.1 |8.85|1.94 | 2.68 | 1.42 | 1.88 | 2.02 2.4
18 |......| 4.77 | 6.27 | 4.48 | 2.83 | 8.85 | 2.18 | 2.62 | 1.72 | 8.66 | 2.42 | 2.22
19 | 4.02 | 4.68 | 6.18 | 8.2 | 2.85| 3.86 | 2.16 | 2.43 | 2.1 | 8.65 | 2.8 2.28
20 |3.92|4.6 |8.48|2.02|2.86|8.1 | 2.1 |2.43|2.0 |2.78|2.46 | 2.9
921 | 4.6 | 4.43 12.18 | 8.85 | 2.77 | 6.86 | 4.83 | 4.27 | 1.82 | 2.68 | 2.1 |a6.4
22 | 4.86 [eeeeveoeens 8.77 | 2.6 | 8.6 | 4.02 | 8.18 | 1.72  2.48 | 2.1 7.18
23 | 4.1 | 4.35 | 8.62  3.68 | 2.62 | 5.68  8.52 | 2.85 | 1.66 2.3 | 2.06 | 6.52
24 | 4.1 | 3.93 |10.27 ‘ 3.6 | 2.6 |4.62  8.18 | 2.52 | 1.62 | 2.38 | 2.16 | 6.48
26 ‘ ...... 3.77 |10.93 8.48 | 2.48 | 3.68 | 2.93 | 2.43 | 1.68 | 2.3 = 2.88 6.82
26 '4.18 | 3.68 8.68 | 8.6 |2.85|4.02  2.76 | 2.86 | 1.62 I 2.12 | 2.3 8.0
927 | 4.18 8.6 | 6.6 |8.62 2.1 |8.62|2.6 |2.8 |1.46 2.16 1.9 6.9
28 [ 4.1 | 4.1 |6.27|8.62|2.1 |8.26 2.62|2.27|1.6 |2.06 1.78| 6.8
29 | 4.1 |.....ufeee... B3.85(2.1 |8.18 ) 2.85|2.85 | 1.82| 1.856 | 1.7 5.856
30 | 4.27 |...... 4.98 6.1 | 2.27|2.98 I, 2.62 | 2.66 | 1.78 | 2.1 1.8 6.4
81 | 4.62 |..uuu- 4.esl...... 2.2 | .eieo 2.62 [ 2.25 |eoueid| 2:0 feennee 6.2

a Riverfrozen December 21 to 81, 1903.
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DATLY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET

RIVER AT PLYMOUTH, N. H.—Continued.

Day ! Jan. | Feb. | Mar. Apr.

May. June. July.l Aug.'Sept.‘ Oct.  Nov. Dec.

1904
1

W 3 @ o e W N

©

10
11
12
18
14
16
16
17
18
19
20
21
22
28
24
26
26
27
28
29
30
31

|
5.2 | 3.9
5.156

ad.76 |eeeenns
wesees. €8.86
--.-o--l.----..
b8.9 |a4.25
c4.2 o3 o
d4.4 | f4.1
dd.8 |eeeecee
veeenss| f4.16
d4.1 ’g4.2
dd.20. .. CF]
creeses g4.6
d4.8 | f4.65

g8.6

hB8.7
h86.65
4.8

8.4

...... 8.85 | 2.851 2.056 ‘ 1.78 | 1.82
8.7 | 7.85 ‘2.3 3.0 1.8 1.9
ve.....6.88 | 2.62 | 3.0 |1.98 ‘ 1.72
veeees 7.12 | 2.48 | 2,55 | 2.48 | 2.2
k6.12| 7.8 | 2.4 | 2.1 | 1.98 ‘ 2.36
8.42 | 6.75 | 2.72 | 2.06  1.98 | 1.9
5.8 | 5.8 |2.98 | 2.01 1.8 ‘ 1.9
5.5 | 6.0 |8.2 |1.85|1.82 ‘ 1.98
7.2 5.68 [3.151.88  1.72 | 1.8

9.4 6.45 ‘ 2.78 | 1.8 | 1.7 | 1.8
7.88 8.25 | 2.56 | 1.78 | 1.7 | 1.46
6.45 6.45 | 2.85 | 1.72 ‘ 2.1 | 1.8
5.66 5.28 | 2.82 | 1.82 2.05 | 1.62
4.78 4.82 | 2.25 | 1.92 | 1.65 | 1.62
4.48 4.7 ‘ 2.16 | 1.82 1.8 | 4.65
4.18 8.02 | 2.0 | 1.72 I 2.0 | 4.82

3.5 9.9 |1.ss 1.7 1.93|s.4
8.8 6.28 1.951.62|1.92|2.95
4.05 6.82 ‘ 1.9 [1.88)109 ‘2.6
428 95 |19 |18 23 |25
3.92 6.62 ‘ 1.95 [ 1.62 ' 6.62 | 2.8
3.92 5.4 |[2.0 |1.58 8.8 |2.85
4R 47 212|162 |82 | 2.48
5.25 4.35 (2.0 |1.45 2.85 | 2.4
8.7 | 3.88 | 1.98 1.5&3| 2.6 |5.3
7.62 3.8 | 1.96 | 1.58 | 2.32 | 8.75
7.28 8.48 1.9 | 1.88 2.2 | 3.72
7.82 | 3.42 | 1.88 [ 2.5 | 2.0 | 8.2
8.88 3.3 |1.82 | 2.06 1.9 | 3.0
9.68 | 3.08 | 1.98 | 2.32  1.85 | 7.22
..... . 2.9 .I 1.85 | 1.85 ......

See note on next page.

5.55 | 2.82
4.56 2.72
8.9 | 2.7
3.5 ‘2.52
8.2 ‘2.55
8.06 ' 2.5
2.9 | 2.5
2.88 | 2.4
2.7 | 2.85
2.75[2.2
2.82 | 2.15
2.95 | 2.2
2.82 | 2.1
2.88 | 2.4
2.72 | 2.1
2.6 | 2.2
2.6 | 2.0
2.85 | 2.16
2.5 ‘2.15
2.85 | 2.2
8.2 |2.85
7.88 | 2.8
5.6 | 2.4
3.88 | 2.2
3.42 | 2.2
3.35 2.3
4.28 | 2.45
3.62 | 2.45
8.25 | 2.4
8.15 | 2.3
2.98 |47

2.2
2.2
2.2
1.76
2.2
1.9
2.0
2.0
1.95
2.06
1.95
2.0
1.8
2.0
1.9
1.9
2.0
1.9
2.1
2.06
2.05
1.9
1.9
2.056
2.2
2.1
2.16
2.8
2.3
2.8
2.26
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Nore.—River frozen January 1 to April 4, 1804. Readings are to the surface
of the water in a hole cut in the ice. The following additional data was

obtained during 1904:

Thick- Thick-

Date ness Date. ness
of ice. of ice.

1904. Feet l 1905. Feet.

aJANUArY. 4...cccceeieccscecsens
bJanuary 8.......... 0UOTOTTOGD d
O FOU TR 38 Soodoationdooooootood
d January 15, 18, 22, 25 and 29..
eFebruary1,5and 8...........
JFebruary 12, 15,19 and 29, and

March 45T TN T
g9 Febrv.un's7 22and 27and March
and

7
hMarch12and 14.......c00u0ne

1.4 lliMu.rch19...................... 2.8
1.5 JMarch 22...000. oo eecresenss | 02,2

1.55 |
||k April 5 ice went out.
.6

1.65 ||
|

1.7 |

1.8
2.8




REPORT OF FORESTRY COMMISSION.

86

DAILY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET

Day Jan. | Feb. Mar. Apr. May.June. July. Aug. Sept.
19‘1’5 2.2 4.4 |28 2.8 | 4.85 | 8.8
2 l 2.22 3.9 |2.4 |2.s |s.s 8.8
8 | 2.32 3.8 | 28 6.0 2.8 |4.8
4 242 42 |24 | 405|25 838
5 | 2.5 4.8 (2.35 | 8.3 | 2.3 |7.16
8 l... - 4.0 ‘a.a [ 2.95 | 2.15 | 5.2
7 |. 5.15 | 8.6 | 2.8 | 2.1 |4.25
8 ias.4 | e veeeres 5.06 | 4.75 | a.osi 2.8 | 2.1 |8.6
9 | 41 |f2.85 j2.85 |46 [41 2.9 2.4 |20 |32
10 | oo 4.8 [ 4.0 |28 |24 |21 |29
11 8.6 | 2.4 l 2.2 | 1.9 |26
12 8.4 |27 | 2.16| 1.9 | 3.0
18 8.8 | 4.66 2.6 | 1.8 | 4.8
14 8.2 |8.6 |2.25|1.9 |34
15 8.2 [8.1 |2.25 1.8 |2.9
16 |.......| 98.25 | k2.65 | 4.35 | 8.7 |2.a | 2.1 |2.26 | 2.7
17 |eccoeee|aossacsfuaassss! 4.0 8.566 | 2.6 2.0 { 8.8 2.6
) | [roecee] ipesesd ‘ 8.65 8.8 | 2.6 2.8 | 2.5 | 6.2
19 [88.2 |-eeeeer/eennen| 8.4 | 3085 I 2.1 2.2 |8.15
20 [oenene] ceenilieenn 885 38 | 2.3 [ 2.5 |1.9 5.1
21 <0000 oormy 4.85 | 4.05 | 8.8 [2.35| 2.2 | 1.9 |5.65
22 | 8.2 [eeieeerfieeennl 8.8 |81 ,3.35| 2.05 | 1.76 | 4.86
28 } h2.95 | 4.15 6.2 [2.9 |81 |1.85 1.8 |3.8
24 lovereserieensfeennnn] 20 | 228 |27 ' 1.85 | 1.7 | 8.8
26 et Leveres 8.9 |4.8 | 2.6 245| 17 8.06
26 [d8.26 |.e.....| 8.6 | 4.16| 2.6 2 96 l 1.76 i 1.7 | 8.0
27 [eevveni|oreeerl 915 4.5 235 6.3 | 2.85
28 [oeeeniforeend 1801 |47 | 220 I425: I“ 2.7
2 foeoenerfoenen] 1185 | 47 | 2.75 | 3.8 2.8
80 [eeevees|eeeens | 8.85| 4.6 | 2.7 |81 ‘ 2.5
£50 |l erreo Hoodto! 9.25]...... 2.7 |seeene| 5.8 |4o

RIVER AT PLYMOUTH, N. H.—Continued.

Oct.

2.36
2.2
2.3
2.26
2.2
2.16
2.0
2.0
2.06
2.0
1.9
8.1
8.86
8.9
8.4
2.7
2.3
2.16
2.3
2.66
2.9
2.66
2.4
2.86
2.16
2.16
2.2
1.86
1.956
1.9
2.06

Nov. Dec.
2.0 | 2.86
2.2 | 2.8
2.0 | 8.6
2.16 |’ 6.3
2.4 | 4.16
2.45 I 8.76
2.6 8.8
2.6 ‘a.1
2.55 2.9
2.4 | 2.66
2.8 |18
2.26 | 8.45
2.25 | 8.45
2.3 | 8.0
2.2 | 8.1
2.2 | 8.4
2.1 | 8.8
1.95 | 8.5
1.85 | 8.4
1.8 | 8.3
2.06 | 8.1
2.2 | 8.1
1.96 ‘ 3.1
1.95 | 8.0
2.0 | 2.8
24 | 2.9
2.46 | 2.76
2.2 ‘2.7
2.4 | 2.7
5.0 | 4.0
caessd| 8.76

See note on next page.
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Note.—River frozen January 5 to March 28, 1905.

REPORT OF FORESTRY COMMISSION.

Ice jam in latter part of

March affected gage heights. Ice went out March 28. Readings are to the
surface of the water in a hole cut in the ice, except January 156 and March 21,

when readings were taken to the top of the ice.

readings were taken during 1805:

The following comparative

Water| Top | Thick- Water| Top | Thick-
Date. sur- of ness Date sur- of ness
face ice of ice. face. | ice. | of ice.
1906. Feet, | Feet. | Feet. 1905. Feet. | Feet, | Feet.
bJanuary 19..| 8.2 3.3 0.6 g February 16.| 3.25 . 1.8
cJanuary 22...| 8.2 3.8 & | h February 23.| 2.95 8.15 1.8
dJanuary 26..| 3.25 8.4 1.0 iMarch?2..... 8.1 8.8 1.8
e February 2..| 8.1 3.8 1% 1 jMarch9......| 2.85 8.0 1.4
fFebruary9... 2.8 8.0 1.2 k March 16....| 2.65 2.86 1.0

a January 8, water on top of ice.
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DAILY GAGE HEIGHT, IN FEET, OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.—Concluded.

© W =9 oo O W N

N DD [ S R I T T O e S S S U
S B8R EBERERESBoESEERERBLERS

28

2.9
2.8
3.0
3.0
8.1
2.86
3.06
2.8
2.86
3.06
2.9
2.8
2.7
2.76
8.26
6.06
10.76
6.256
4.76
4.26
8.76
8.86
2.9
8.1

8.16
3.46
3.66
8.4
8.6
8.5
3.7
3.3
3.4
3.4
3.86
3.3
3.2
8.16
8.16
8.1
8.1
8.0
3.1
8.8
3.3
8.1
2.9
8.856
8.2

Mar.

8.4
3.56
2.8

2.8
2.9
2.7
2.6
2.36
2.26
2.2

Apr.

May.

4.9
4.7
4.46
4.1
4.4
6.6
5.0
4.6
6.2
5.5
4.5
4.8
4.5
5.86
5.06
4.2
8.7
8.5
8.2
8.8
8.9
4.2
5.6
11.46
9.76
6.6
5.2

June.

4.4
4.06
4.1
8.7
8.4
3.86
5.8
4.7
475
4.0
8.856
8.4
8.156
8.0
2.76
2.8
2.66

8.2
2.8
2.66
2.4
2.7
6.1
8.8
8.5
2.86
2.8
2.66
2.8

July.  Aug.
8.86 2.8
2.9 2.4
2.6 22
2.66 2.1
3.8 1.956
2.8 1.856
2.46 1.8
2.3 1.7
2.2 1.76
2.8 1.7
2.2 1.7
2.1 1.7
2.0 1.86
1.9 1.7
1.86 1.6
1.8 1.66
1.9 1.6
2.1 1.6
1.9 1.46
1.8 1.4
1.8 1.46
2.8 1.5
2.2 1.4
1.9 1.5
1.9 1.6
1.8 1.6
1.7 1.66
1.7 8.686
1.7 2.3
2.7 1.8
4.2 157,

1.66
1.5
1.6
1.7
1.66
1.6
1.6
1.456
1.6
1.4
1.4
1.5
1.6
1.456
1.5
1.4
1.4
1.4
18
1.8
1.26
1.8
1.4
1.8
1.3
1.3
1.8
1.4
1.3

See note on next page.
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Nore.—The following ice conditions prevailed during 1808. River frozen
over part of time, in left channel only, January 1 to 23; ice went out January
23. During February left channel near gage was frozen over; right chan-
nel near gage was open for a width of about 70 feet; open water strip
extended upstream nearly to Baker’s River, and some 500 feet downstream
from gage. During March the open water strip in right channel narrowed
down to 60 feet width, and extended but a short distance above and below
the gage. Ice began to wear away again about March 24, and went out
completely April 6 during the morning. During the frozen season gage
readings are to surface of water, the gage being over the right channel,
which remained open. The average thickness of ice for the left channel
and for the frozen portion near the gage upstream and downstream was
as follows:

Thick- Thick-

Date. ness Date. ness

of ice. of ice.

Feet. | l Feet.

February 7-....... .. 0.3 March 8..ovvveenneenncnnss L 0.9
February 17.............. 0.7 ||/March10....... l 0.9
February 24.....c0000vu0e e 0.7 iMnrch17.......... ............. | 1.1
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RATING TABLE FOR PEMIGEWASSET RIVER AT PLY-
MOUTH, N. H.,, FROM SEPTEMBER 5, 1908, TO

DECEMBER 81, 1904.c

g g 5 g 5 g g g
o [=] o] =] o =] o [=]
Feet. |Second-ft.| Feet. | Second-ft.| Feet. | Second-ft.| Feet. | Second-ft.
1.26 117 2.70 780 4.90 2,860 8.20 8,870
1.30 124 2;80 860 6.00 2,980 8.40 8,770
ececsescce]ssccscancees] 2.80 940 6.10 8,100 8.60 9,170
1.40 140 8.00 1,020 5.20 8,220 8.80 9,670
...... T O 8.10 1,110 5.80 3,360 9.00 9,870
1.60 160 8.20 1,200 65.40 3,480 9.20 10,870
veressenefacccesaeeaas| 3.80 1,280 65.560 8,620 9.40 10,780
1.60 186 8.40 1,880 5.60 8,770 9.60 11,210
cecsssssssfescecraacess| 8.50 1,470 6.70 8,920 9.80 11,680
1.70 216 8.60 1,660 65.80 4,080 10.00 12,060
sono0odtod sooooadatodt | B (] 1,650 5.90 4,240 10.50 18,100
1.80 260 8.80 1,740 6.00 4,400 11.00 14,160
eevvessces|essscencecss|’ 8.80 1,830 6.20 4,720 11.60 15,200
1.80 290 4.00 1,920 6.40 5,060 12.00 16,260
EOOr cereeneeenss| 4.10 2,020 6.60 5,400 | 12.50 17,300
2.00 340 4.20 2,120 6.80 5,760 13.00 18,860
2.10 896 4.80 2,220 7.00 6,110 14.00 20,450
2.2 466 4.40 2,320 7.20 6,470 16.00 22,660
2.80 616 4.50 2,420 7.40 6,830 16.00 24,860
2.40 676 4.60 2,630 7.60 7,210 17.00 26,760
2.60 640 4.70 2,640 7.80 7,680 18.00 28,660
2.60 710 4.80 2,760 8.00 7,970

The above table is applicable only for open-channel conditions. Itis based
on fifteen discharge measurements made during 1908 and 1904. It
fined between gage heights 1.6 and 6.7 feet. Above 6.7 feet the curve depends
on one measurement at i0.8 feet. Above gage height 9.2 feet the rating curve

is a tangent, the difference belng 210 per tenth.

is well de-

a The above table has been assumed to apply to the gage height records of
this station from January 1, 1886, to September 4,1903. In view of change in
rating time during 1905 (see rating table for 19056-'06) this assumption may be
considerably in error previous to 1908.
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RATING TABLE FOR PEMIGEWASSET RIVER AT PLY-
MOUTH, N. H.,, FROM JANUARY 1, 1903,
TO DECEMBER 31, 1906.

|
|

|

Gage height.
Discharge.
Gage height.
Discharge.
Gage height.
Discharge.
Gage height.
Discharge.

Feet. |Second-ft.| Feet. |Second-ft.] Feet. |Second-ft. Feet. | Second-ft.

ooooak]josocoo eeeess| 2,00 465 3.00 1,180 4.00 2,180
serraiania]iecncnseeaed| 2.10 525 8.10 1,275 4.10 2,235
corecraecefiornianeiass] 2.20 685 8.20 1,865 4.20 2,840

1.25 B i (| PR B N T e e

1.80 183 2.30 650 8.80 1,455 4.80 2,445

1.40 211 2.40 720 8.40 1,545 4.40 2,555

1.50 248 2.50 790 8.50 1,640 4.50 2,665

1.60 278 2.60 865 3.60 1,785 4.60 2,780

1.70 817 2.70 945 8.70 1,880 4.70 2,885

1.80 861 2.80 1,025 3.80 1,930 4.80 8,010

1.90 410 2.90 1,105 8.90 2,030 4.90 3,130
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RATING TABLE FOR PEMIGEWASSET RIVER AT PLY-
MOUTH, N. H., FROM JANUARY 1, 1905, TO
DECEMBER 81, 1906.—Concluded.

s | 6 (2| 8 | 2| 8 |5)| &
A R R R
Feet. | Second-ft.| Feet. | Second-ft., Feet. | Second-ft.| Feet. | Second-ft.
5.00 3,260 6.00 4,680 7.00 6,185 8.00 7,970
5.10 - N O Y P R PR T T T .
5.20 3,600 6.20 4,890 7.20 6,625 |eecceceafoscnncannns .
5.80 ST |l Vi i W ] e it | ol el
5.40 3,760 6.40 5,200 7.40 6,876 cterensafenstenanaene
5.60 bR O P e T
5.60 4,030 6.60 5,620 7.60 7,280  |eecescre|iccrecennsen
5.70 4,185 1 [suaismaiilsiiavivvnsnin | wenan inevsl insveanne i | e s vaie [Hos venias s
5.80 4,306 6.80 5,850 7.80 7,686  feeeecrcfocenens ceses
5.90 4,445 535 cefoverecencccs]ernee codferecennceced]erriecii]oeececaenees

The above table is applicable only for open-channel conditions.
on twelve discharge measurements made during 19806 and 1906, and the form of
the 1804 rating curve. Itis well deflned. Above 8.00 feet use 1804 rating table*

It is based
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.

(Drainage area, 8156 square miles.)

Discharge in second-feet. Run-off E)
Q
' 28 5 | 2
Month. E‘ é é‘;’.g o . ] A
; g 9% | o8 | 82 | 3
L g g |8ng| =25 | 88 | €
<} g - oeg | g - &l
o & @ g8 | oF 3 &
E ) 2= |8 a” | &% | 4
1888.
April 16-30......... 18,810 2,806 7,247 11.78 6.67 [sssvsssafennnnsn
W LR Ad006000000000: 4,976 1,182 2,834 8.80 4.88 |eciinraafe sunan
JUNO, ke e otlesores s 2,850 598 1,085 1.78 1.98 |eassrsns|sanares
IR Aboonooonooaaon: 1,718 8856 561 .898 1,041 [iess, -
August..eeeeecees. 1,407 8056 476 772 800 [eariaaafs
September... .... 2,896 186 540 .878 880 |evacunanls
October........... 2,070 850 658 1.08 L2 |essensss
November 1-16.... 8,770 964 1,828 2.97 1,881 |aswiesss] e basan
1887.
April 15-80......... 15,720 2,717 7,205 | 11.88 | 6.82 |evsecasafiereens
MAY.eeeveransnnns 186,460 2,190 6871 | 11.17 | 12.88  |ewnuras|sosvara
JRIOLe o e el sisaees 20,450 7868 8,008 4.8 5.48 [essansin]sssis
JUly e am—— 8970 786 2,002 | B8.28 | B.78 |eieiiruafianienn
August... «eeeenen 2,020 598 1,040 1.89 196 [evevsanafanurans
September...... . 900 850 585 819 | 108 |esacirenforseiaa
October........... 1,268 360 473 .769 WBB7 |esen nasfrannans
November 1-15.... 497 850 413 872 B2y vy | e
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.

(Drainage area, 616 square miles.)

Discharge in sccond-feet.

Month. g g

2 2

L g

= £l

= =

1888.

April 16-30......... 22,780 1,858
May...... e e s 20,140 8,416
June...... cccisecne 5,400 860
AR o socondoaoonatan 1,632 860
August............ 2,020 806
September... .... 7,886 i 360
October............ 6,290 1,836
November 1-16.... 7,020 1,867

December.........

The period.....
1889.
JanUATY.eeeennnnn

February..........
March.............
April 16-80.c.c.v0n.
May...oceiienananas

JUD@.ecveecsencoens

September.......
October..... ik
November 1-16....
December.........

The year........

|

|
|

AR Ieyrerrers!
8,870 ’ 2,350
7,400 964

11,210 664
7,496 646
7,876 360
7,020 289
8,670 864
2,190 1,110

a Rainfall for complete month.

| Mean.

6,309
8,766
1,87

697

684
1,818
2,729
3,086

6.316
2,002
2,183
1,700
1,862
1,077
2,018
1,648

Run-off i)

o=

T 4]

38 5 4

€3 | & S5 2

o -

<%, | %8 | 52 | 3

8.2 | 24 G| =

Sug ' ag - £

QQE W o~ <

m | (=] ] ]
8.64 4.2 " |paanansslriibee
14.200L11(16.42 Ul <seansrelanrenes
3.04 8.89 107 8.17
1.18 1.30 82 1.68
111 | 1.28 33 8.91
2.96 8.29 41 8.08
4.4 5.12 99 5.18
4.99 278 |ssssrnes| ab.28
...... oo e ene 2.28
Resssescfeonesces|essetese MR20:4R
lisooooot jooooaaod| coocood 4.29
h000000 H|a0—oo00d 0000000 2.86
Soooool) eeceevs]esessost 2.24
8.64 4.8 sessses| @1.60
3.40 3.92 180 2.21
3.66 | 3.96 86 4.61
2.7 | 8.18 68 4.87
2.21 ' 2.66 80 3.17
1.76 1.96 42 4.63
3.28 | 8.78 91 4.14
2.62 | 1.40 Jiceesvas| ad.66
I Ja— veveeee|  5.09
........‘ ....... ceewaas] 44.17

i |
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER, AT PLYMOUTH, N. H.—Continued.

Discharge in second-feet. Run-off. §

[+

&

. : gk 5. | =

Month. g g %S g | #2 =

e = s .| 78 G 3

g B § |8ng| 29 | 88 | £

M qg gm"" =% ,_”a =l

4 E o 9e8 | o4 &a d

= = = @ A [ ~

1890.
JADUATY .cevnvnnene aeeseseesazefocnsocesealoce ot lantndka] jooo eeeec]eceecess) 8.85
February...cc.oceeefecesecceecsfeocceei.. | adoot] [ ot or! foco 40600 4.82
1% 6530 onoteotondod pootatecdodl Hoeanonod leacoanctiot! Fsoudto eaodtosd bodticoad 4.41
April 16-30......... 8,970 8,620 5,714 9.29 5.18 \ ssers| @218
MAY ceececctcncesss 17,610 2,270 l 6,619 10.76 12.41 ~ 200 6.24
JuDe...coeeennnn Gk 8,770 720 | 1,690 2.76 3.07 i 100 2.95
820 60003060601 1 7,496 896 1,154 1.88 2.17 i 49 4.46
August...coeeaians 10,680 270 1,671 2.72 3.14 56 5.60
September........ 15,410 900 l 8,302 5.87 5.99 | 110 5.63
October«....couu.e 7,210 964 2,101 3.42 3.94 i 80 4.93
November1-15.... 1,857 1,110 1,360 2,21 1.24 |eetnasts a 2.06
December. .. l Sesoronannr FSBGhaol poodaooe: s oo 3.94
Theyear........l......................1 ........ o fseesserafecceeree]areeeeasf 51.07
1891. [

January «..eeeeev.. [~ I PR TP dlbooooac o |. .| 6.08
Februnry.........l............ ey, 1 .......... veredioennas [hnanrnas 8.85
Marchl T o] oo | R L evears .85
April 16-30......... 15,410 3,100 | 8,380 | 13.68 | 7.80 l vessss| @231
MAYieeeeesseceaans 4,660 1,836 | 2,706 4.40 5.07 220 2.28
June........ ceees 2,360 493 | 1,180 1.93 2.16 | 76 2.86
&K% copoonanooooooot) 3,416 306 1 783 1,27 1.48 26 5.58
AUGUSE.eeuennannns 3,100 270 I 809 | 1.82 | 1.52 29 5.29
September........ 1,835 185 | 516 .837 834 | 76 1.28
October...+v.ueu.e 593 166 | . 234 .880 438 1 26 1.66
November 1-15.. .. 1,840 146 | 421 885 | 882 feeurren. a 8.26
December.. ...oe.ufeeerieeneeorevneid]eeivoenendeeieiieveniernenns 5.45
The FOAT. . euenfeenenenenrnlererereeneloeneneneniee venen '| 48.21

o Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER, AT PLYMOUTH, N. H.—Continued.

Discharge in second-feet. Run-off. E

Q

: g8 LR

Month. g a8 ar = |

=] A=) | S a8 =

B & 220 | a= " 2

v & 8335 | &Y 3 |

4] @ c2g | 518 58 3

Q 1]
= = @ A [ [
1892.
January.......... 65.01
February ........ boodEoead s o0 ‘ 1.93
March............ 1.87
April 16-80......... 2,618 900 ‘ 1,467 | 2.89 1.88 |iiiiians| al.04
May .coeerannn. 7,020 1407 8,277 5.88 6.18 110 ‘ 5.63
A OtacooadtBanaog 10,170 497 | 2,280 I 3.72 4.16 61 | 6.78
July... ceee 9,670 270 ‘ 1,696 2.76 3.18 190 ‘ 1.68
August... .oeen. | 6,290 185 1,211 ‘ 1.97 | 2.27 21 | 10.85
September........ 9,870 860 I 1,029 ‘ 1.87 1.8 170 1.10
October........... | 710 827 466 .766 .870 46 1.90
November 1-16.... 8,920 646 1,885 2.256 1.25 W\ R | ad.29
December......... .95
The year........|. cenvees]ocenceca|ereenae.| 42.89
1893. ’ [

Janunry...........l............ ............. 6 000 jpooootty ulls ! 2.48
February ........ ’ ‘ ’ 5.73
March.....oeen.ns '.' J o ooms
April 16-80.. . 5.280 2,020 2,923 4.76 2.85 } a 2.42
U - T 17,200 1,488 7,117 ’ 11.67 13.34 200 I 4.61
June. cccoeveennann 2,806 | 896 958 | 1.56 174 91 1.92
July-coeeeerennenes 396 166 { 241 1 892 452 20 2.27
August..... coecee 6,926 186 ‘ 692 1.13 1.80 22 8.01
September........ 1,660 ! 270 619 ‘ 1.01 1.13 59 1.92
October.e.ccoeeeess 6,926 ! 270 ‘ 1,848 3.09 b7 5.46
November 1-15.... 1,786 | 497 864 187 |senavsssil a2.67
December......... 4.02
The year....... 42.19

a Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER, AT PLYMOUTH, N. H.—Continued.

| Rainfall in inches.

Discharge in second-feet. Run-off.
: _ g2 s
Month. g g a8 qag | 82
o =) og .| Te 22
g A a%d | 84 | 87
| og= 20 =
H < | oos =%=1 -]
2 L ] oA 0.5 o &
= = = ] A Y
1894, i
JADUALY coverececce/onennsiannnslosnsonannafosenreicnifaceeenasfanenene]enes

March......ooeuee

Aprit 15-30...... .. I
MaFieeearrinneanes
JUD@. evieerananes
Julyeeeeenienarnnsel
August.........
September........

October.....coeees.
November 1-15....
December.........

The year........
1895.
January.......

February .........
March....coeveenn. .
April 16-30.........
DU €
JUD@..et vorrnennnn
July.ceeeeiearocnnes
August.......oueee
September........
October.....coee...
November 1-15....
December.........

The year........

18,660 2,805 6,518 | 10.59

14,680 654 2,619 | 4.10
6,290 497 1,380 | 2.24
766 165 419 .681
270 145 170 .276
4,400 145 598 972
2,630 209 635 | 1.03
4,560 545 1,387 | 2.17

13,780 3,416 6,432 | 10.46

6,290 710 2,313 3.76
1,785 3956 846 1.87
710 209 388 .631
1,182 239 469 .763
710 185 294 478
2,190 805 877 1.10
5,400 546 1,457 2.87

[15:) W PR
4.73 110
2.50 68
185 82
.318 | 10
1.08 26
1.19 31
T1.21 oo+ sres

5.84 |iszaraa
4.83 | 180
1.8 | 41
128 | 23
880 | 22
583 | 15
1.27 64

1.832 [ieceeens

4.82
8.88
a?2.27
1.88
34.18

2.47
.30
1.66
a7.2l
2.46
8.75
3.12
8.99
8.53
2.00
ab 28
5.52
41.27

a Rainfall for compiete month.
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER, AT PLYMOUTH, N. H.—Continued.

Discharge in second-feet. Run-off. | E
Q
=]
: . g8 5. | =
Month. E g <8 Hg | =2 £l
= =] oo, ] ga =
B g g a2d [ 22 | &8 &
Lol - okRD P 0G] —
2} =1 o 02 =71 P =
a 8 ] SRE | o8 3E 3
= = = ® A A [
1898,
January....eeeee.s .39
February.. oot boooooad | BT
Magreh... r 7.83
April 15-30. I 725 |ieeeinns| a .84
f 2.55 150 | 1.88
1.29 9 | 1.34
407 .808 | .982 82 | 292
| s 802 | wes| 25 | st
| 1m8 | 21 [ 2.35 42 | 5.5
11,210 545 | 1,738 | 2.83 [ 8.26 64 | 5.09
19,610 900 3,560 | 5.79 | 8.23 [viirens| @ 5.8
December... sesesesesves fndairan s PR PR S| et FOR e 1.07
The YOAr c.ccocafesces sesasefocroccascdfececnacee]eceaees [rromeereferreeens 41.20
1897.
8.27
2.79
3.49
13,840 8,220 7497 | 12.19 | 6.80 |........ @1.80
22,240 1,385 4,085 | 6.64 | 7.¢6 167 4.57
13,420 900 ' 2,658 | 4.82 | 4.83 88 5.49
30,640 654 8,878 | 6.81 | 7.27 107 | e
1,335 395 698 | 1.18 | 1.8 ‘ 5L | 2.8
443 185 259 421 470 51 |-
2,680 165 868 .59 | .880 8 | 1.87
5,840 209 1,493 | 2.48 | 1.88 |........| a5.17
{ 4.80
ceveenes| ceveen.] 43227

a Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET

RIVER, AT PLYMOUTH, N. H.—Continued.

Run-off.

Discharge in second-feet.
. s
Month. 1 ~ = 3=

2 g 3 g‘ SN Eic)

g g B 2%g | ag Sa

= a [ = =)

“ ‘| E S ag =

o &l K 2ol | of o=

= = = w =] [

1893.

JANUALY ceoo| ceoses|esonnee apouottrod oo oo feoroooo fo cono
February. roToooToTToY| boooo ocoooai] jooooooo
March....... e lellelcTeloleYelele | 1o clotoc eteTe | seeefloce Soodtoy badtaa ol leonctond
April 15-30..... ... 11,420 l 8,100 6,395 8.77 4.89 L o
MaF eereanens 14,360 | 2,020 8460 | 5.83 | 6.49 220
June. .. 4,160 710 1,617 2.47 2.76 95
July..... 654 166 280 .472 541 23
August..... . 766 145 802 491 .bt6 1
September... | 1,182 | 145 ‘ 841 .664 .618 14
Octouber...... 7,686 270 1,122 1.82 2.11 &} 64
November 1-15.... 2,340 654 1,147 1.87 1.04 .ooaeens

December....

The year...
1808.
January....

February.

My e ot |

SN Deonodootadstoe
i¥Fpoooooonn

August.....o.eene

September........

October....... ...
November 1-16.

December..

14,880 4,805 9,448

16,140 964 3,680
82 | 23 468
836 185 817
497 ‘ 8 |
836 120 193
2270 | 132 307
3,220 185 788

.499
1.28

Rainfall 1n inches. ||

3.56
1.26
a2.88
2.90
2.92
2.81
6.29
4.47
3.98
a8.64
1.72
40.26

2.83
2.06
5.70
al.77
1.17
2.74
8.44
2.87
3.09
1.78
al.bd
1.78
30.77



REPORT OF FORESTRY COMMISSION.

99

ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER, AT PLYMOUTH, N. H.—Continued.

Discharge in second-feet. ‘ Run-off. EJ

- o

Month £ ] | 8§ 2 E

o & A = =)

=8| L lalci|E ]| s

5| 5 | § ER|EE || S

s = Shoefaliar | S8 s

e m.T —_— —
JanuaryJ Bodtiooodtd [loooodttid booooood jsoatondt boosooad |
FODIUATY . oeveeoretfooeccoscnsosloosen aoadt] [soBaoooood joovooaad oo | ocosca 6.44
March....coevennnns|. vesssssssnslecsocnanpfsescne ves vesveseclocereree|oeccacss] 4.75
April 156-80......... i 19,610 4,000 9,870 | 168.06 9.2 [essuenas a .66
ATRY e oo e e et 18,000 1,560 3,968 | 6.42 | 7.40 430 1.72
June. ....... veesss ‘ 6,470 209 900 1.46 1.68 67 2.4
K wooooaoaoocooot] 1,110 1856 268 .428 4988 16 8.22
August...... oooood 900 147 260 .407 -469 19 2.42
September....... [ 710 184 2156 860 .890 24 1.61
October............ 8,770 209 780 1.19 1.87 86 8.94
November 1-16.... 7,686 289 1,366 r 8.08 1.69 |.i.evee:| @ B.16
December......... || ........... A [5ooococ00d Pcooo agbo boo tooes Isoooosod | o et .87
The year........ ] ........... Jesencanas Jeseneanans Mecoeene] covnne Jaeenaen 89.17
1801.

January.....e..... ‘ ............ brseroontl oo SR etonc e o [ Te e, 1.52
February.. .o ceeelesenecereceafeceecenreocenecieee]eonaenendoneennedenanenes] .42
MATCh e cteeceetlooseossnnass |l iunmmennfensisssinbliammaans|vaediatsls e swis 4.80
April 16-80......... 12,780 4,160 6,708 | 10.80 6.08 [siceauss|] @4.48
INER Anooopooadbdaoot ‘ 12,260 1,718 8,885 6.33 7.80 184 5.44
June......... tesaes 2,396 ’ 896 1,170 1.8C 2.12 121 1.76
IR R Aooootoactoonoog 2,630 l 270 671 | .928 | 1.07 16 6.79
AUugust...c. seeees 6,290 270 1,016 | 1.66 1.90 48 4.87
September........ 895 | 186 269 -421 470 19 2.42
October....... ... 8,770 I 209 ‘ 660 1.07 1.3 90 1.37
November 1-16.... 710 239 361 .687 o827 |uvaaress| @1.77
December......... ‘ sevecs sosfosesccnc|eacs woelasaneas] 6.20
Theyenr........ J lscooo0000t] boooaond| poas add faaasosod | D)

a Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.—Continued.

Month.

Discharge in second-feet.

Run-off.

Maximum.

Minimum.
Mean.

1802.
January. c..oeeeee
February..........
Marche.ececeecece.
April 16-80.....

May.coteeaienecnnns

JUN@.cececcencnnens
July.eeeeeens
August ..cooeeaens
September.. .....
October.....oceueee
November 1-16....
December.........

The year........
1908.
JADUATY ceecenecnes
February.....
March.....ooeueee

April 16-80. «eee.ut|

May.cooeernranencns
JUne. ccoieernnnnns
July.eoiiieennnennns
Augustececeeeseess
September........
October...........
November........
December 1-20....

The year........

6,290
12,260
6,200
8,220
1,886
4,560
18,660
2,350

8,100
8,620
10,900
2,306
2,180
497
1,606
710
940

1,990 | 8,266
306 8,877
1,110 2,044
710 1,431
865 696
306 1,128
766 2,688
1,110 1,617

cesesienes
cecuvesans

860
896
350
810
443
144
148
216
215

1,729
1,285
2,089
725
758
264
486
412
876

per square

Second -feet
mile.

5.81
5.49
8.82
2.88
1.18
1.88
4.18
2.83

2.81
2.09
8.41
1.18
1.28
.429
-780
-670
.611

2.96

6.83
3.70
2.69
1.30
2.04
4.76
1.47

1.56
2.41
8.80
1.86
1.42
.479
9.11
748
.464

Per cent. of
rainfall.

210
82
84
84
86

110

|esecesns

1,600
60
81
43
86
23
50

| Rainfall in inches.

8.92
8.14
5.29
al.33
.16
6.84
4.44
8.28
.73
8.94
1.50
a2.568
86.69

a Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET
RIVER AT PLYMOUTH, N. H.—Continued.

i Discharge in second-feet. ‘ Ruu-off.
|
|z ‘?ﬁé g
Month. g ] =3 5 s
| = g o5, o8 | 82
B g g g8ng | 24 | &8
g a 8 ' S ag ' .8
= Q= = QK
= = = |a A A
1904. |

January.....eee...

February.......

March.....c......o0]t..

April 5-80.......... 11,420
WS codeaoatiot 11,840
JUDOG v ecoe vooosoon 1,200
JUIYeteeneaenarnnans 1,020
August............ 5,400
September........ 6,470
October............ 7,780
November........ 876
December.... .... 516
The yeAar..c.cceeef sececcaces
1805.
W ANUALY e sece e sesesesssss
February....ceceesfevcieencenes
March..cco.e coeeeeieaeen
April ceeveiinnnns 7,140
May. «oevernnenens 8,438
June..... casecarnas 5,045
JULY ceverennnne - 4,590
Augustieceeeecaee. 2,600
September........| 9,570
October.....ccoeese 2,080
November........ 8,250
December......... 5,046

The year........

1,898
980
282
149
216
149
546
840
232

1,600
866
8560
317
3
790
886

8.61
8.61

4.607 7.49 | 7.24 |venennns
4,741 7.71 8.89 170
587 .878 974 | 48
388 .550 634 | 156
594 ‘ .986 | 1.11 | 27
1,046 1.70 1.90 | 80
1,622 ! 2.47 2.86 94
564 .801 | 1.01 | 120
372 .606 .698 64

3,186 5.18 5.78 816
1,687 2.74 3.18 190
1,278 2.07 2.81 60
920 1.50 1.78 48
702 1.14 | 1.81 27
2,467 4.00 J 4.48 51
782 1.19 1.87 68
687 r 1.12 1.25 ] 50
1,470 | 2.89 2.768 86

| Rainfall in inches.

2.05
1.82
2.84
ab.68
5.14
2.26
4.14
4.18
6.40
8.04
.84
1.28
89.07

8.80
1.52
2 86
1.83
1.66
4.68
4.04
4.80
8.78
2.17
2.51

8.22
41.88

a Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF PEMIGEWASSET

RIVER AT PLYMOUTH, N. H.—Concluded.

Month.

1806.

August....covevens
S8eptember....,...

Discharge in second-feet. | Run-off.
|

- E s
g i 8. | o=
2 g lig. | %4 | 53
£ 8 § |8n8 |28 | 33
=l a | a8F ag P
] = o af | o |

= E 2 |3 AT | &

................................ (S -

16,980 1,276 4,180 6.80 6.82 2656
15,100 1,365 8,695 l 6.01 6.93 131
4,806 720 1,695 2.76 3.08 80
2,840 317 688 1.12 1.29 86
1,782 211 894 641 .739 46
817 170 222 | .861 -403 27

Rainfall in inches. ||

a Rainfall for complete month.
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CONNECTICUT RIVER DRAINAGE BASIN.

Connecticut River has its source in Connecticut Lake, in
northern New ITampshire. Its extreme headwaters, however,
lie in the province of Quebec and in the mountains on the
northern boundary of New Hampshire ; thence the river flows
in a southerly direction between New Hampshire and Ver-
mont and through Massachusetts and Connecticut into Long
Island Sound. The total drainage area is 11,085 square miles,
of which 155 square miles lie in the province of Quebec. Its
total length from Connecticut Lake to Long Island Sound is
345 miles. On its banks are many cities and towns of impor-
tance. Itis in general closely followed by one or more rail-
road lines. Water power is used at several points, notably at
‘Windsor Locks in Connecticut, Holyoke and Turner’s Falls in
Massachusetts, and Bellows Falls and Wilder in Vermont.
The valley of Connecticut River proper is very generally in
farm lands. Many of its tributary basins, however, especially
in the northern portions, are heavily wooded.

DRAINAGE AREA OF CONNECTICUT RIVER AND TRIBU-

TARIES.
River. ‘ Locality. Area.
— _—_
i | Square miles.
Connecticut ) WA eeroerilh, oo aoROaOahatoteanas | 11,086
Connecticut...| Hartford, CODD...uuuerrrreresirasiiisnnnenns. | 10,285
Connecticut...| Orford, N. H., at gaging station............. 3,806
|
Connectlcut...f L0 @G FProndonmtnomontdiooostooanaaaoanooton | 165
Ashuelot..... | Winchester, N. H., at gaging station........ | 886
White.......... | 8haron, Vt, at gaging station.......c.c..ocoeee 680
Ammonoosuc | Bretton Woods, N. H., at gaging station.. i 81
Zealand........[ Mouth and at gaging station................. I 14
Israel...... ... l Below South Branch at gaging station...... | 21.2
|
Israel.......... | Above South Branch at gaging station.... - 8.7
Little.......... | Twin Mt., N. H., at gaging station........... | 11

Little .......... [ Twin Mt., N. H., at mouth..... coveeuenennn.. | 12



104 REPORT OF FORESTRY COMMISSION.

ISRAEL RIVER (ABOVE SOUTII BRANCH) NEAR
JEFFERSON HIGHLANDS, N. H.

This station was established September 2, 1903, by N. C.
Grover. It is located at a small wooden highway bridge in
the town of Randolph, about halfway between the railway
stations of Jefferson Ilighlands and Bowman, 24 miles from
either place. The headwaters of the river lie on the slopes of
Mount Adams and Mount Jefferson, at elevations approximat-
ing 5,000 feet. The length of the river from its source to the
gaging station is about five miles. The elevation at the gag-
ing station is about 1,400 feet. All slopes are steep; many
are precipitous. There is no pondage or artificial storage of
water. The underlying rock is granite, exposed in the moun-
tain tops. The basin is generally in heavy virgin forest.

The channel is straight for 100 feet above and 50 feet below
the station, and is about 20 feet wide. The banks are subject
to overflow in extreme freshets. The cwrent is strong at
high and medium at low stages. The bed is gravelly and
permanent.

Discharge measurements at high and ordinary stages are
made from the bridge. Low-water measurements are made
by wading about 20 feet above the bridge.

A standard chain gage, which is read once each day by
E. A. Crawford, is attached to the upstream truss of the
bridge. The length of the chain is 15.35 feet. The gage is
referred to bench marks as follows: (1) Marked point on east
end of cross timber of bridge; elevation, 8.50 feet. (2) Top
of bowlder 150 feet east of bridge, 30 feet south of river;
elevation, 12.10 feet. Elevations are above datum of gage.
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DISCHARGE MEASUREMENTS OF ISRAEL RIVER (ABOVE
SOUTH BRANCH) NEAR JEFFERSON HIGHLANDS, N. H.

- Areaof | Mean |Gage | Dis-

Date. Hydrographer. width. |0 Cton. | velocity. helght. charge.

1908 Feet. | Sq.ft. |Ft.persec. Feet. | Sec.-ft.
Sept. 2 | H. K. Barrows.. «..ec.... 19 14.1 | 0.87 1.20 9.4
Sept. 18 | H. K. BArrows............| 19 14.1 67 1.17 8.1
Oct. 9| N.C.Grover.............| 18 12.8 48| 1.15 5.8

1904 | '
April 18 | N.C.Grover......ooeeeuee 20.6 28 .94 1.44 22
April 18 i N.O.Grover........... 21 24 .92 1.48 22
May 1 | 8. K. Clapp.ccceriiennnnnns 26 46 2.18 2.83 100
May 11| 8.K.Clapp.......ceveveees 25 48 2.44 2.85 117
May 256 | 8. K.Clapp .cceeeeiinnnns 21 29 1.14 1.60 83
June 156 | 8. K. Clapp sevevevnsenenss| 21 16 .41 1.08 6.6
July 22| 8. K.Clapp.ceiececrnncnss 8 8.1 1.268 1.04 8.9
Aug. 10 | B. K. Clapp....ccevueeen.s| 8 8.0 1.48 | 1.04 4.8
Sept. 24 | H. K. Barrows......... .., 20 17 1.04 1.41 18
Qct. 18 | T. W. NOIrCross......... .19 17 .76 1.32 12

1906 '
May 65| T.W.NOrCross...........| 22 35 1.69 1.92 60
Aug. 38| T. W.NOrcross........... 28 29 1.34 1.73 89
Aug.24a | T. W.Norcross...... ... | 21.5| 12.0 87| 1.27 10.6
Qct. 265 | T. W. NOTCrOSs........... ol 1.8 1.00| 1.2 12.7

|

1906
May 1 ' T. W.NOreross........... | 23 83 1.46 1.83 48
Aug. 22 | G. M. Brett................l 9.2 5.0 0.84 1.03 4.2
Aug. 22l G. M. Bx‘ett................I 9.2 49 0.84 1.08 4.1
Qct. 1 ] F.E,Pressey...oeoceeeess| 18 12.8 0.5t 1.13 8.5

a By wading; meter on rod.
b By wading.
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DAILY GAGE HEIGHT, IN FEET, OF ISRAEL RIVER
(ABOVE SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.

Day. @ Sept. | Oct. Nov. | Dec. Day. Sept. | Oct. | Nov.  Dec.
1008 | 1808 '
T | Fooootit 1.08 | 1.22 |al.08 [ 17 1.1 1.18 | 118 | a1.8
2 1.2 I 1.16 | 1.2 1.08 | 18 118 | 1.6 |al1.82 1.6
3 12 | 112 | 12 1.2 | 19 1.1 1.28 | 1.66 1.4
4 12 | 11 1.2 1.8 ” 20 1.1 | 1.26 | 1.66 1.4
] 12 | 168 | 122 | 1.8 “ 21 1.1 1.2 1.6 2.2
6 1.2 | 1.2 1.88 | 1.7 22 1.1 1.2 1.8 2.4
7 1.2 i 116 | 1.82 | 1.7 || 28 | 11 12 1.82 2.6
8 1.1 . 1.6 | 1.2 1.6 || 1.1 1.3 1.12 2.6
9 11 I 1.2 | 108 | 1.5 L 26 | 11 | 125 | 1.62 | 2.4
10 1.1 l 1.6 | 1.08 | 1.8 | 28 1.08 | 1.2 1.4 2.0
1 11 | 14 1.1 12 || = 1.8 | 1.16 | 1.8 2.0
12 11 | 11 1.2 1.2 || 28 1.16 | 1.16 | 1.8 1.1
18 1.1 | 1.2 1.2 1.4 ‘ 29 %) 1.18 | 1.88 1.4
14 11 | 1.2 118 | 2.2 30 1.1 1.26 | 1.08 | 1.4
16 110 p1t2 118 | 2.2 81 |eeeenens 1.22 |oeeeened| 1.2
16 11 | 118 | 1.8 | 2.0

a Anchor ice, November 18 to December 31, 1903.
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DAILY GAGE HEIGHT, IN FEET, OF ISRAEL RIVER
(ABOVE SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.—Continued.

Day| Jan. Feb. | Mar. Apr." May. June., July. Aug.‘Sepb. Oct. Nov.‘lDec.
IDth al.2 |a0.8 |a0.8 |1.4 | 2.8 . 1.85(1.1 |[1.2 (1.1 | 1.6 |1.456]|1.2
2 1.2 .8 .8 | 1.8 | 2.0 ’ 1.3 |1.1 [1.18|1.82 1.6 | 1.46 (1.2
3 1.1 .8 .8 |1.8 |1.9 |1.4 |1.45|1.8 (1.6 | 1.8 | 1.4 |1.2
4 1.06 .78 8 |1.8 | 2.1 1.85)|1.46 |18 | 1,66 | 1.6 |1.856| 1.2
6 1.0 .78 .8 |1.8 (2.1 |1.8 |1.8 (1.2 (1.6 |1.6 |1.85| 1.18
6 | b1.0 .78 .8 | 1.26 | 2.0 , 1.8 (1.26 (1.15|1.4 (1.6 | 1.86| 1.18
0 .9 1.8 .8 | 1.66 | 2.1 ' 1465(1.2 (1.1 |1.4 (1.6 | 1.8 | 1.18
8 .9 2.6 .8 | 1.8 | 2.1 ' 14 |(1.16|1.06(1.85| 1.6 |[1.8 | 1.16
9 .86 2.8 .8 | 1.6 | 2.0 ! 1.86(1.1 (1.0 | 1.8 |1.66|1.256 ]| 1.16
10 86| 8.0 .8 |16 | 1.9 1.8 |1.06 | 1.0 (1.8 | 1.6 | 1.26 | 1.16
11 85 2.6 8 | 1.6 | 2.8 | 1.26 (1.0 (1.06|1.26 (1.6 | 1.2 | 1.12
12 86| 1.5 .8 |1.6 | 1.8 ' 1.2 .96 | 1.1 1.2 |14 | 1.2 |1.12
13 .82 | 1.8 .8 | 1.7 [ 1.7 1.16 | 1.2 |1.85(1.16|1.36| 1.2 | 1.1
14 .82 [ 1.1 20 (1.7 | 1.7 |1.16|1.1 |1.3 |1.16|1.8 |1.6 | 1.1
16 82| 1.0 8.2 |1.6 |1.66|1.12 | 1.08 | 1.62 | 2.156| 1.8 | 1.8 | 1.1
18 .8 1.0 8.0 |1.46(2.0 (1.12|1.05|1.566|1.6 | 1.8 (1.4 | 1.1
17 .8 9 | 2.7 {14 |3.2 [1.1 |1.0 |1.56 |1.6 (1.8 | 1.8 [1.1
18 8 82| 2.4 | 1.4 | 2.1 |1 .98 (1.4 |1.8 (1.8 | 1.6 a
19 .8 .9 8.2 | 1.45|2.26 | 1.06 .98 /1.8 | 1.2 (1.28|1.4 |[......
20 .8 .88 | 4.8 |1.46| 2.8 | 1.0 .98 [ 1.26 | 1.7 | 1.28 | 1.8 |...
21 .8 .88 | 4.0 |1.456| 2.0 .96 .98 [ 1.68 | 1.6 | 1.28 | 1.8 [ceeees
22 .8 88| 8.4 |1.6 [2.0 |1.85| .95|1.62| 1.8 1.26 | 1.6 [eeese-
23 .8 .88| 8.0 |1.6 (1.8 |1.26 96 |1.6 | 1.6 [ 2.0 | 1.4 |-..cee
24 .8 .85 | 4.4 |1.68 | 1.76 | 1.26 .98 |1.66 | 1.4 | 1.9 | 1.2 |.....
26 .8 85| 4.8 | 2.7 |1.6 [1.3 |1.0 |1.6 |1.6 | 1.8 |1.2 |eeecee
26 -8 86| 4.7 |1.7 |1.66(1.25|1.2 (1.4 |1.8 |1.7 | 1.2 [......
27 .8 82| 40 |1.7 |1.66(1.1 |1.2 |18 (1.6 |1.76| 1.8 | -....
28 .8 .82 | 2.0 t.9 (1.66 (1.1 [1.16 (1.2 |14 |[1.7 | 1.8 | -....
29 .8 .82 | 1.7 [ 2.9 | 1.6 1.151.18 | 1.16 (2.0 | 1.6 | 1.4 [.....
30 8 '.......| 1.4 (2.8 |1.46|1.16| 1.2 |1.16(1.9 | 1.66| 1.2
31 1 EERCTIINN B 2T T PR I OF S CEETERT D U 10 b U5 U PRI I 04 1. P PP

a River frozen January 1 to March 18, and December 18-81, 1904.
b January 6, 1804, ice 1.0 foot thick—.6 foot solid ice and .6 foot anchor ice.
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DAILY GAGE HEIGHT, IN FEET, OF ISRAEL RIVER
(ABOVE SOUTH BRANCH), NEAR JEFFERSON

HIGHLANDS, N. H.—Continued.

Day. May. June. | July. Aug. 8ept.| Oct. Nov. | Dec.

1905 | ]
b Sccoactio oot | (BLE] i BeC) 1.4 | 1.4 1775 1| #1356 1.2 | 1.2
2eeeeviereieeenn.) 1,85 | 185 | 2.25 | 1.45 | 175 | 1.45 | 1.2 | 1.25
B e I 1:3 1.7 1.85 | 8.8 1.7 1456 | 1.2 1.25
Perrooicarond | PG 1.8 1.65 | 2.7 1.6 1456 | 1.2 1.25
FRerxons o B 1.6 | 1.5 | 2.4 1.85 | 1.45 | 1.8 | 2.15
. T . .e..] 1.85 | 1.8 1.5 2.0 1.8 1.4 1.8 2.1
-, | 1.0 1.5 145 | 1.8 1.76 | 1.4 1.8 1.85
Eartdtorsoot)] | B 1.7 1.4 1.8 1.76 | 1.4 1.8 1.8
g e e 1465 18 1,65 2| K 1%85 r 2.8 1.8 1.4 1.8 1.76
TR odrrooonooectkdl | 2801 )| BHED || B 1.7 1.7 1.8 | 1.3 1.65
§¥ b rcbbononacna | e 1.7 1.25 | 1.5 1.6 1.85 | 1.85 | 1.55
S Ulryvers nodertooee] | BE 1.95 | 1.26 ] 1.5 1.65 | 1.56 | 1.8 1.6
S hoaoomonoooooect| | SR 1.7 1.6 | 1.7 1.56 | 1.5 1.25 | 1.56
AN B 165 (W 1.65M 1% 1.5 1.66 | 1.5 125 | 1.5
16.0eieeieeesnnees | 185 | 1.56 |/ 1.4 ’ 145 | 1.66 | 1.46 | 1.25 ‘ 1.4
BBeueieeernranseees] 1.9 1.5 1.85 | 1.4 1.6 146 | 1.2 1.85
170 S e (a5 BT (i1t [ R1.s5 Y[R 1. | 1.2 a
18...... ceveererene| 185 | 1.5 | 1.4 | 1.85 | 2.5 1.4 1.56 '
10eeeenenennnnn eeeel 1.8 1.65 | 1.35 | 1.3 2.1 1°65% [ 1.6 [2neD
T et ol 17 | 16 | 1.8 ‘ 1025 [11.05 | 1.67% | 1.47 Jenang
0] T | 1.7 146 | 1.26 | 1.26 | 1.7 1.5 1.4% [AS
TR oo | B4 |l B0 ‘ 1.2 | 1.85 | 1.85 | 1.4 1.35 [eeernens
%8..eevveerereees] 1.85 | 1.85 | 1.2 | 14 1.8 1.35 | 1.36 '
ssocdboootad] | S0 1.8 1.2 146 [ 1.685 /| 1.86°| 1.8 |iuyedes
Wiboooooan aftodgoan |2 4] 1.8 152 [ 1.4 1.8 1.85 1.8 ‘
2. ceeens veneenn. 1.06 | 1.9 1.85 | 1.35 | 1.76 | 1.3 1.85 [ s
07 ves s .| 2.8 1.76 | 1.3 1 1.4 127 M [==swvass| 1.26 ‘
2B..eousneneenrens] 2.45° [F 1,650 015850 |1 1845 Il{ 816 |}immi h1.80 |HeaTe
TR cereeeed| 2,06 | 1.5 1.8 | 1.4 1:66 M|dsasennst 01.80 | vsee
K bretrooctcioctod | SE0 1.46 | 1.8 , 19850 | B1765 Jlirrs sy #1.25 ‘ ........
8l........ peees 188 [ ] 18518 L

a River frozen January 1 to April 30 and December 17-81, 1806. Gage heights
are somewhat unreliable owing to carelessness of gage reader.
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DAILY GAGE HEIGHT, IN FEET, OF ISRAEL RIVER
(ABOVE SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.—Concluded.

Day. May. June.

Ju]y.\Aug-. S8ept. | Oct. Nov. | Dec.

16 | 14 | 18 '

1.5 ‘ 1.85 | 1.1
19 | 1.85 | 105 ‘

[ 1.8 ‘ 1.45 ' 1.06

1.9 1.456 1.06 ‘
1.7 ‘ 1.86 1.06
l 2.4 1.8 1.46

' 20 | 13 | 12
| 19 ‘ 1.8 | 1.16 ‘
J 1.5 | 1.8 | 1.1

1% | 145 | 11
1.7 | 1.8 | 1.06
1.65 | 1.8 | 1.06
1.8 | 1.2 ‘ 1.0
1.56 ‘ 1.2 | 1.06 l
1.4 | 1.6 | 1.06 l
14 | 1.2 | 1.06
16 | 18 |10
146 | 1.2 | 1.0
14 | 136 | 10 |
1.85 | 1.16 | 1.05

1.8 1.85 | 1.06

1.8 1.8 1.06
1.8 1.25 | 1.2 5681 || oo booooraa [ ——
[ 1.46 | 1.2 1.1 SW8\ | bdtrooeo ‘ ............... :
S horpooonnaaoano 2.2 1.46 | 1.2 ST | |y ) ooonoocs] teooned oo
S¥hoaomo OO, 8.0 ' 1.4 1.2 11501 1 e e ‘ ................
28T, S e 2.6 ST | [ T ST T 5| B S | et
. coocono afXETd 2.6 ‘ 146 | 126 | 146 | 1.06 ‘ ........ ‘ ................
(Eilooceaooaoo s, 2.3 1.4 1.85 | 1.2 T | hadionnd kasseoad oretons
Fboonoconeemanes| 1.8 J ....... 1 1.8 1, 2 I T ‘ ........ Jpeoetees
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RATING TABLE FOR ISRAEL RIVER (ABOVE SOUTH
BRANCH), NEAR JEFFERSON HIGHLANDS, N. H.,
FROM SEPTEMBER 2, 1903, TO DECEMBER 31, 1906.

Gage height.
Discharge.
Gage height.
Discharge.
Gage height.
Discharge.
Gage height.

Discharge.

Feet. | Second-ft. Feet. | Second-ft.| Feet. | Second-ft.| Feet. | Second-ft.

0.80 1.0 1.60 30 2.60 158 3.60 338
.86 1.2 1.70 88 2.70 178 3.70 358
.80 1.6 1.80 46 2.80 184 8.80 8714
.96 2.2 180 ) 66 2.80 212 3.90 892

1.00 8.0 2.00 87 8.00 230 4.00 410

1.10 5.8 2.10 79 8.10 248 4.20 448

1.20 8.6 2.20 83 8.20 266 4.40 482

1.80 18 2.80 108 3.80 284 4.60 618

1.40 18 2.40 124 8.40 802 4.80 651

1.50 24 2.50 140 8.50 320 Jeeecererforrencacenns

The above table is applicable only for open-channel conditions. Itis based
on discharge measurements made during 1803-06. It is fairly well defined be-
tween gage heights 1.04 feet and 2.40 feet. Above 2.50 feet the curve is a tan-
gent, the difference being 18 per tenth.
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ESTIMATED MONTHLY DISCHARGE OF ISRAEL RIVER
(ABOVE SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.

[Drainage area, 8.7 square miles.]

Discharge in second-feet. Run-off.
EREANE
Month. g i g an i
g : 58, | 28 | &8
B E g |8n2| €5 | 88 |
'g = g OUE [=7-1 ol
e = o~ (=] @ =
= = = @ ] [
1903. '
September 2-80... 8.8 4.8 8.08 | 0.700 | 0.756 [sueuress
October........... 29 4.8 9.28 | 1.07 | 1.28 51
November 1-17..., 17 4.8 8.70 | 1.00 632 [ere ans]
December coocienufeeeivncceina]ennnas 6064 Mooooooood b rooo oud Jsouuooy
1904.
JaNUArY.seceesenafecncnaas Y] PEPTIRR RPN ks veeferianaas
February....c.coovfeesracecceneliiieiiiiiinreneandieanesdiiiiaas,
March 14-31....... 664 18 259 20.77 | 19.83 |eeurnen.
APHile.cuvineennnn. 212 1 39 ‘| 448 | 5.00 | 160
MaFainnrineennns 266 18 ‘ 66 7.59 | 8.75 | 200
JUDE...errnrnnnnnn. 21 2.2 10.1 l 1.16 | 1.29 86
JUIFeeenre cevnnnns 21 2.2 8.46 748 867 23
August.....‘......' 36 3.0 | 14.8 | 1.64 | 1.89 38
September....... ! 88 5.8 2.7 2.8¢ | 3.17 52
October*........ ‘ 87 11.8 26.4 3.08 | 3.49 184
November........ 30 8.6 17.6 2.01  2.24 162
December 1-17.... 8.8 5.3 8.85 87 | 498 |e. ...,
The Yetl ivivessfeersvreravse]sosvnssion|enisvancoi]evecvenalovesioe slvevonsin

Rainfall in inches.

al.28
2.48
al.4l
2.02

2.68
1.22
a2.81
8.37
4.46
1.97
8.68
5.32
6.06
2.60
1.38
a0.65
35.58

* Discharge interpolated October 27-81, 1806.
a Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF ISRAEL RIVER
(ABOVE SOUTH BRANCH), NEAR JEFFERSON

HIGHLANDS, N H.—Concluded.

[Drainage area, 8.7 square miles.]

Discharge in second-feet. Run-off. f:'s
—— o
! 58 ‘ 5 2
Month. g g <3 qa. | sz 8
3 g oS .| 7% | a3 =
g g & 2.9 | g8 | g
H 3 a °s33 | RS = =l
4 g o S8 | 82 | 58 a
= = = 5] | a & =
1905.
JADUArY.cceoeeeres]| irsusvivas]sinsivesss]svinisose]srnnsoiionss dernrines 2.20
February..... ITTTY] IXTTTTTTTRTT] TS rpan: FUPUPURPT R e [T T 2.70
March....cccoeee0e 2.15
April...... 0.85
May..oioenens 4.07
JUD@ eereerenisanse 4.14
July.ceeeeeas 3.74
August......eoeuee 4.72
September. 3.19
October..... reeeee R Y 8.6 18.7 2.16 2.48 223 al.ll
November........ 27 8.6 13.1 1.51 1.68 75 2.24
December1-16.... 86 »11 | 32.5 3.74 2.22 [|essassss a2.68
Y TS badonot] Bbooooooaoad| boooonoodt [hotsticatot] boraocad [ boooooa 83.29
1906.
JBNOATY ccoececrnseossssoancosafosscsnsonc]icsrsnncsafesaaes
February.......... 00000 0000t booooonood kaoooosand loooooood

7.93
124 18 83.1 3.80 4.24
21 6.8 12.4 | 1.43 1.66
61 3.0 7.84 .801 | 1.04
50 4.0 9.58 ‘ 1.10 \ 1.23

a Rainfall for complete month.
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ISRAEL RIVER, BELOW SOUTH BRANCII, NEAR
JEFFERSON HIGHLANDS, N. H.

This station was established September 2, 1903, by N. C.
Grover. It is located at a small wooden highway bridge about
two miles from the railway station at Jefferson Highlands, in
the town of Jefferson. South Branch of Israel River has its
mouth above this station and below the station previously
described (page 45). South Branch drains an area of 10.5
square miles ; its head waters aye on the slopes of Mount Jeffer-
son and Mount Dartmouth, at elevations of 3,000 to 5,000 feet.
The extreme length from its source to its mouth is about five
miles. The elevation at its mouth is about 1,350 feet. As all
the slopes are steep there is little or no storage of water. The
underlying rock is granite, exposed in the mountain peaks.
The basin has been generally “hard cut,” as the lumbermen
say, but has not been burned.

The channel is straight for 100 feet ahove and below the
station, and is about 20 feet wide. The bed is rough and rocky
but permanent. The banks are subject to overflow in extreme
freshets. The current is strong at high and well sustained at
low stages.

Discharge measurements are made from the upstream side
of the bridge. The initial point for soundings is the right
abutment of the bridge.

A standard chain gage, which was read once each day by
E. A. Crawford previous to 1906—since that time by William
Russell, is attached to the down-stream truss of the bridge;
length of chain, 12.99 feet. The gage is referred to bench
marks, as follows: (1) Marked point on center cross timber of
bridge ; elevation, 8.14 feet. (2) Top of bowlder 50 feet north
of bridge, 15 feet west of highway ; elevation, 5.20 feet. Ele-
vations are above datum of the gage.
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DISCHARGE MEASUREMENTS OF ISRAEL RIVER (BELOW
SOUTH BRANCH), NEAR JEFFERSON HIGH-
LANDS, N. H.

Date.

1908
Sept. 2
Sept. 18
Qet. 9

Apurgtlum
Aprii 18
April 80
May 1
May 11
May 25
June 16
July 22
Aug. 10
Sept. 24
Oct. 13
Nov. 18

1905
May 5a

Aug. 3
Aug. 23

Aug. 24b

Oct. 26

1906
May 1

Aug. 22
Oct. 1

Hydrographer. Width. ggggoolf ve%?ft?y. h(g;‘g[‘;let charge
H. K. Barrows...... Feilté Sqiﬁf.té IFLP{-;EC. Ff.elté Sec.i{fé
H. K. Barrows......ee.... 15 12.3 1.21 1.10 14.9
N.C. Grover.....coeee.es 15 10.4I 1.11 1.03 11.5
N.C. Grover......c.c.e... 156 16 2.55 1.48 42
N.C.Grover............. N 16 l 18 2.87 1.49 52
S.K.Clapp «cceveeuneenn. 44 64 4.75 2.55 304
8.K.Clapp «.ceeeuuunnnnn. 41| 6t 4.29 2.28 | 282
8.K.CIapD cevveeernnn.nnn 42| &7 4.80 2.40 273
S.K.Clapp.cueuenennnnn. . o88! 2 3.38 | 1.64 80
SRECICIAD] .. . - et o . 12.8 12 1.25 1.09 15
8. K."Clapp 7..... 08" ] 16 10.4 .79 .94 8.2
S.K.Clapp...... e : 15 115 .82 | 1.00 9.4
Barrows and Norcross .. 16 | 18.5 2.00 1.40 37
| T. W. NOrCross ««....... . 14 17 1.68 1.86 28
T. W. NOrcross.......... o 18 27 .89 1.98 24 °
T. W. NOrcross.......... . 41 I 44 3.01 1.94 182
T. W. NOrCroSs..eoeeuus.s 19 | 23 2.81 1.60 65
T. W. NOreross.......... 15 15.8 1.30 1.20 20.6
T. W.NOIrCross, «...coeuusn. 20 18.0 1.18 1.20 21.3
T. W. NOreross.......... 3 16 16.4 1.86 1.28 22.3
I T. W. NOreross.......... . 40 30 3.27 1.80 98
GRDMYBrett o e e e 15.6 13 .90 1.07 11.8
‘ F. E. Pressey.......... 500 16 13.9 1.01 1.20 14.0

a Measurement made from downstream side of bridge.

b By wading about forty feet above bridge; meter on a rod.
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DAILY GAGE HEIGHT, IN FEET, OF ISRAEL RIVER
(BELOW SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.

Day. | Sept. | Oct. | Nov. | Dec. Day. | Sept. | Oct. | Nov. | Dec.
191"3 ........ 1.0 1.12 |al.18 1?23 1.0 1.02 1.15 | al.6
2 1.1 1.12 1.06 1.18 18 1.1 1.56 1.28 1.4
8 1.1 1.02 1.056 1.18 19 1.02 1.26 1.28 1.4
4 1.1 1.0 1.06 1.18 20 1.02 1.22 1.28 1.3
5 1.2 1.42 1.12 1.18 21 1.0 1.1 1.28 2.6
6 1.1 1.15 1.8 1.18 22 1.0 1.08 |al.58 2.6
7 ]! 1.08 1.28 1.18 23 1.0 1.08 1.8 2.8
8 1.1 1.06 1.2 1.16 24 1.0 1.2 1.02 2.1
9 1.1 1.06 1.1 1.16 26 1.0 1.1 1.6 2.1
10 1.1 1.02 1.1 1.12 26 .88 1.08 1.82 2.7
11 1.1 1.0 ol 1.12 27 .96 1.06 1.58 2.5
12 1.1 1.0 1.1 1.12 28 1.06 1.06 1.68 2.1
13 1.0 1.1 1.1 1.3 29 1.0 1.056 1.5 1.1
14 1.0 1.06 1.1 2.2 30 1.0 1.16 1.18 1.6
15 1.0 1.06 1.1 2.2 L) S PP 1.12 |eeereenn 1.6
1.0 1.02% | F1-225]J1.8

a Anchor ice, November 22 to December 31, 1903.
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DAILY GAGE HEIGHT, IN FEET, OF ISRAEL RIVER
(BELOW SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.—Continued.

Day| Jan. | Feb. | Mar. Apr.|May.|June.July. Aug. Sept.| Oct.
19(1)4 la1.6 a0.85 | a0.85 ‘ 1.4 | 2.85 ‘ 1.85|1.1 | 1.2 |11 | 1.8
2| W1t .85| .85(1.85|2.0 (1.8 1.1 [1.15]1.8 [1.8

8| t1.1 .82 .82 [1.85(1.9 [1.4 |1.45|1.8 |1.8 |1.8

4 | 1.08| 8, .82|1.85|21 [1.85/1.4 |1.8 |15 |1.8

5|10 | o (1.8 |21 [1.8 [1.8 |12 [1.5 |1.5

6 | b1.0 .82 | .82 (1.8 |1.9 [1.8 1.25 (1.1 |1.46 | 1.5

.95 | c1.9 .82 1.7 |21 [1.45[1.2 |1.06|1.45( 1.8

8 92| 2.7 8 1.6 (2.0 [1.4 [1.15]|1.056 (1.4 | 1.6

9 .9 | 3.3 8 (1.6 | 1.9 '1.85|1.1 | 1.0 |1.35|1.65

10 8 | 8.0 8 (1.6 (1.9 !1.8 [1.06|1.0 1.3 [1.5
1 9 | 21 .80l 11.5 8 [2%a '1.25 1.0 (1.1 |1.25|1.5
12 .9 | 1.2 8 |15 185 1.2 | .86 11 |12 |14
13 .88 1.2 .8 |17 [1.961.16|1.2 [1.8 |1.156 [ 1.85
11 88| 1.1 | 2.4 |1.7 |17 [1.16]1.1 [1.2 |1.16( 1.8
15 .88 1.0 | 8.6 |1.5 |2.056|1.12 1.08|1.6 [2.22|1.8
16 85| 1.0 | 34 |1.456(2.1 |1.12]1.06|1.56 |1.8 |1.28
17 85| .9 | 80 /1.4 [825]1.0 |10 [1.4 1.6 [1.28
18 8| .9 | 87 |14 |2.056]|1.1 | .98(1.3 |1.85 | 1.28
19 .8 | .9 | 8.7 |1.45|2.8 |1.06| .98 | 1.2 |1.2 [1.25
20 .85 .9 | 8.7 |1.45|2.35|1.0 | .98|1.16 | 1.7 | 1.26
21 .8 | .9 | 44 [1.6 (21 | 85| .88|1.7 |1.86 |1.26
22 86| .88| 4.2 |1.56 (2.0 |1.85| .85|1.6 [1.6 | 2.0
28 85| .88 87 |1.86 [1.8 |18 | .85|1.8 |1.4 |2.0
24 85| .88 3.0 [1.7 [17 [1.25| .98|1.56 [1.4 |1.92
25 .85 | .88 | 4.7 | 2.7 |1.85 1.8 |1.o 14 |1.6 |1.85
28 .85 | .85| 5.2 1.9 |1.65 1.25 1.2 [1.8 |1.6 [1.7
27 .85 | .85| 5.0 |1.8 [1.76 |1.16 1.2 |1.25|1.6 | 1.7
28 .85 | .85| 40 |1.9 |1.56 1156|121 [1.2 |1.4 |1.8
29 .85 | .85| 2.2 |27 |1.56 |11 |1.8 |1.16|2.06]|1.5
80 .86 o] 1.7 |23 |1.45]1.1 [1.2 |16 |19 |16
31 .85 [onnn. o | SUH) o (4 i ..... 4116 |11 |oeennd| 1,48

Nov.

1.456
1.45
1.4
1.85
1.85
1.86
1.8
1.8
1.8
1.28
1.25
1.25
1.22
1.85
1.4
1.2
1.8
1.85
1.9
1.6
1.4
1.2
1.2
1.2
1.2
1.8
1.6
1.9
1.9
1.9

Dec.

1.8
1.7
1.6
1.6
1.4

a RiverfrozenJanuary 1 to March 13, and December 18 to 81, 1904.
b January 6, 1904, ice 1.2 feet thick—.7 foot solid ice and .6 foot anchor ice.

c Anchor ice caused back water, February 7 to 16, 1904, approximately.
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DAILY GAGE HEIGHT, IN FEET, OF ISRAEL RIVER (BE-
LOW SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.—Continued.

Day. May. June. | July. | Aug. | Bept. [ Oct. | Nov. Dec.

1805. =
Lveresecereevene| 1.85 [ 1.8 [ 1.4 | 1.5 | 1.7 | 1.45 | 115 | 1.2
2oeeeiirennenneens| 185 | 1.8 | 25 | 145 | 1.7 | 1.4 | 1.8 1.2
8lceiceiinennd 18 )17 (P18 fi2.e  [als 1.4 | 115 | 1.2
Erodeeonacpoacoed | B 1R SEE | B e J1ab ||| e ([ sud 1.2
Drececereeseosceece| 0 1.955 11.56 W |W1.550 | Mot 0¥ | ¥ 1.4 | 1.25 | 2.0
Beevreereeinnonees| 1.85 | 1.8 1.5 | 24 | 1.8 | 1.35 | 1.25 | 2.
rseoooentoood | SEEL 41 SeE 145 | 2.2 1.7 1.85 | 1.2 1.8
Breeesceececeseres/l 156NN 70N 172 |®oTo 1.65 | 1.85 | 1.2 1.7
Biveveninennanaed] 1.5 | 1.6 [ 185 | 2.5 1.7 1.8 | 1.2 | 1.8
1 .| 1.85 | 1.5 1.85 | 20 1.8 1.8 12 | 15
11 e s aenensess| F 127501 |21.7 1.3 1.8 1.55 | 1.8 1.25 | 1.5
12...... aoaoooaEg 1.85 | 1.9 1.25 | 1.7 | 1.5 1.5 | 1.25 | 1.8
g | %5 o (W1 275 [ s 1.8 1.5 145 | 1.2 1.5
Meeeoeoeene ol 107 (01,85 [ 1.4 [ 1.8 [f1ie. V145 | 1.2 1.45
15.ceceeeeecencens 1.7 [ 155 | 145 | 1.55 | 1.8 1.4 | 1.2 1.4
10, 0. oueeoeseeo| 81,850 11 Y45 0 | W aLa (18105 4| 875 B | Hats )| 1ias) | 1has
1Teeevs oevenecens| 176 | 1,45 | 1.45 | 245 | 1.6 | 1.35 | 115 |
180000 [ ¥¥1%85 1 K 175 1.4 1.4 1|iF2ia 1 [01ig5 (|' 1.85 0 fsorava
18eeies vonne ool 1.8 | 1.8 ] 1.85 | 1.85 | 2.0 155 | 1.35 |........
20....... seocnead| B HLswa U seg 1.8 18 | 15 135 |eeennss
21T, e eee . se oo | L 1L 7H M Ta5) [0 %25) |1 g AT |181¥650 | 1.5 1.85 |vevepess
22.iieeeieeneenes| 1,75 | 1.46 | 1.25 | 1.35 | 1.8 1.4 1.8 |fuemnizi:
0T htootrtoreed | sH | ey 1 LER 1.46 | 1.55 | 1.3 1.8 |iwsase
04 s oeee ol ee et | 1580|125 0| M 1%2 1.4 1.5 13" )} 1.95) [|esnset
250 rnennannnn o, 1.5 | 1.85 | 1.2 1.85 |alz ||'1.8" 1) 125 o
roococadagoarad| B4 o1 S IE B N B 1.7 1.25 | 1.95 |wanan
2 verenennenenes| 2.2 1.8 1.8 | 1.35 | 1.8 foeoen.d 1.2 ...
2Buieenereneninind| 2,45 | 185 | 1.85 | 1.4 1.55 |ieeeres] 1,25 [vrneeres
20 2.0 | 165 | 1.3 | 185 | 15 [ 125 [
galerer. | B M Tan gl (Rt [ R | G ) (S ANSUOL | e
3 ——— | 1o R | — (2535 |2 | P o [ BT YT

a River frozen January-'1 to April 30 and December 17-81.

somewhat unreliable, owing to carelessness of gage reader.

Gage heights are
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DAILY GAGE HEIGHT, IN FEET, OF ISRAEL RIVER (BE-
LOW SOUTH BRANCH), NEAR JEFFERSON

HIGHLANDS, N. H.—Concluded.

Day.
1906. i

leceeeeonnnnaanans

2iiiiiiiiiicnianes

F P

Bueeecesecnaiaanas

1l.......

12..00000ee eceana |

b b

p1: R

cessenes.|
. N
P Bbooooooooooonooad
26iciiciiiiiinan

2% iiiiiiicnianas

T
80, ceceer cnnncnns

1) PP

1.8 l 1.8

1.7
1.9
1.8
2.2
2.0
1.9
1.7
1.685
2.0
1.65
1.656
2.8
2.05
1.8
1.8
1.9
2.056
2.25
1.8
1.856
1.6
1.56
1.6
1.7
2.2
2.95
2.8
2.2
2.056
1.9

1.50
1.7
2.05
1.8
1.9
1.7
2.2
1.8
1.8
1.7
1.75
1.65
1.6
1.55
1.5
1.45
1.45
1.5
1.5
1.45
1.4
1.35
1.35
1.7
1.55 |
1.5 |
1.45
1.4
1.45 | 1.10
14 | 1.8
ceovnees| 1.30

1.45
1.45
1.50
1.50
1.45
1.856
1.85
1.35
1.40
1.45
1.40
1.86
1.80
1.25
1.20
1.20
1.35
1.20
1.20
1.20
1.45
1.256
1.25
1.26
1.20
1.15
1.15

1.20
1.156
1.156
1.10
1.10
1.10
1.60
1.356
1.20
1.16
1.15
1.15
1.16
1.10
1.10
1.10
1.05
1.06
1.056
1.056
1.16
1.16
1.10
1.80
1.10
1.10
1.10
2.00
1.45
1.20
1.00

May.lJune. July. | Aug. B8ept.  Oect.

Nov.

1.2
1.20
1.85 Juuiait
1.70 dsdinyre
1.40
1.80
1.2

1.20

1.25 veeennan
1.45
1.80
1.25 ..

1.20

1.20 fivssiants

1.20

1.20 jesrecsnafrns

1.16

1.16

1.5 |fesewzc:

1.15 fesveases
1.156
1.16
1.20
1.16 |..
1.156

1.15

1.16

1.15

1.10

1.20

smassss

Dec.

sassasen
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RATING TABLE FOR ISRAEL RIVER (BELOW SOUTH
BRANCH), NEAR JEFFERSON HIGHLANDS, N. H.,
FROM SEPTEMBER 2, 1903, TO DECEMBER 31, 1904.

1
' P r 7
2 = S & 2 & 2 =
[©] =] o | <] o A o a
Feet. | Second-ft.| Feet. | Second-ft.| Feet. | Second-ft.| Feet. | Second-ft.

0.80 b2 R 2.40 268 3.50 676
.85 3.7 1.40 40 2.50 296 3.60 604
.90 5.8 1.50 52 2.60 324 3.70 632
.95 7.4 1.80 67 2.70 352 3.80 660
1.00 10 1.70 86 2.80 380 4.00 716
..... P B 1.80 108 2.90 408 4.20 2
1.10 16 1.90 132 8.00 436 4.40 828
...... teos| sosenneeees| 2.00 157 3.10 461 4.60 884
1.20 22 2.10 184 3.20 492 4.80 840
...................... 2.20 212 3.30 520 5.00 996
1.30 30 2.30 240 3.40 548 5.20 1,052

The above table is applicable only for open-channel conditions. It is based
on discharge measurements made during 1903 and 1804. It is well defined be-
tween gage heights 0.94foot and 2.60 feet. Above gage height 2.10 feet the
rating curve is a tangent, the difference being 28 per tenth.
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RATING TABLE FOR ISRAEL RIVER (BELOW SOUTH
BRANCH), NEAR JEFFERSON HIGHLANDS, N. H.,
FROM JANUARY 1, 1905, TO DECEMBER 31, 1906.

i - e 3

a . r-] . | 2 0 ki f

b o b o o ] o o

2 P g |3 b | 3 &

= =] = ] < g = a

@ a @ a8 @ -] ] | =

g b ) 2 g 2 | =

(v} =] (<] =] (<] (=] c | =]

Feet. | Seoond-ft.| Feet. | Second-ft.| Feet. | Second-ft.| Feet. | Second-ft.

........ | |poamanacaooy 1.50 51 2.00 154 2.50 208

1.10 15 1.60 66 2.10 182 ;11 2.60 ;| 827

1.20 21 1.70 84 2.20 211 270 858

1.80 29 1.80 105 2.80 240 2.80 885

1.40 39 1.90 128 2.40 262 2.90 414

The above table is applicable only for open-channel conditions. It is based
on discharge measurements made during 1905-1906. It {s well defined between
gage heights 0.9 foot and 2.6 feet.
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ESTIMATED MONTHLY DISCHARGE OF ISRAEL RIVER

(BELOW SOUTH BRANCH), NEAR JEFFERSON

HIGHLANDS, N. H.

[Drainage area, 21.2 square miles.]

Discharge in second-feet. é

Q

&

k 32 s =

Month. g g &8 2. | &2 =

= a = = g; aa =

g g 5 270 | as 83 3

H E= -1 og= | B9 3 =]

a g @ 9af | o8 A 3

= = = [} a A =

1803, |
September 2-30... 22 | 0.599 eeriess| @l.28
October...ccovaves 69 .802 38 2.43
November 1-17... 30 | .885 vesassas| @141
December . ..cov:frersassssins Frasaeneh] ransaim|icns o ssas 2.02
1804.

January ....... . i Eewlas veeanse seesseand| | 1 BIHE
February.....ccoicfariinniinaa SVVausa seavenns] 1,22
March 14-31....... 1,062 27.26 vesveaves] 02.81
April...... Y 362 4.08 140 3.37
MAY.cooeariniranss 506 7.17 190 4.46
JUD@.evere cueens 48 1.18 87 1.97
JUlYeeineraennannns 46 .821 26 3.88
August....... ... 86 1.43 31 6.32
September........ 218 2.71 60 6.08
October........... 167 2.94 130 2.60
November........ 144 2.61 203 1.38
December 1-17.... 108 1.68 000 a0.85
The year......ccceceencnes e st tesennes 85.68

a Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF ISRAEL RIVER
(BELOW SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.—Continued.

[Drainage area, 21.2 square miles.]

Discharge in second-feet. Run-off. E

— Q9

2

; 25 So | 3

Month. g g <8 8, | a3 =

3 el == 2 EIG =

| & 8 § | Bp% | g8g | 38| £

H E g8 88F | 28 | =B | &

E = ] 9aH | o8 BE g

| = = = | @ =] [ M

1905.
January........... BT rrrrer] v 2 2 x| Moot e [PPPRRN e anel T 2.20
I AN oooo00a) oot boooad asooocoat aaacoaodod Soaoatod Hoaaoas!] Hoodeeo! 2.70
March...ceceeeesdfocsensescenafocesaioeiloescosennsfocrsaseslsoecessefsoaceces 2.15
|
P00y ) ORI [T TrCReRS prs el LIS (e ey (SRS 0.35
T onaorananaa 356 29 | 109 511 | 583 | 146 | 4.07
Jube....ccviaianaen 141 34 69.0 3.25 3.63 88 4.14
July.ceeiieeneaanes 186 21 43.9 2.07 2.39 B4 3.74
August........... 414 25 102 4.81 5.4 117 4.72
|

September........ 240 51 78.0 3.68 4.11 129 3.19
October *......... 58 18 35.3 1.67 1.92 173 1.1
November........ 34 18 33.7 1.59 1.77 79 2.24
December 1-186.... 182 21 63.2 2.98 1.77 ‘venasnsa a2.68
The year......feeceeracerac]ecrenaaceaane connnfeacaeaid]iveeaidinaaia, ‘ 33.29

* Discharge interpolated October 27-31, 1905.
a Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF ISRAEL RIVER
(BELOW SOUTH BRANCH), NEAR JEFFERSON
HIGHLANDS, N. H.—Concluded.

Discharge in second-feet. Run-off. E
: o
= o oy -5
: 4 93 o . =)
Mouth. 8 g 23 o N =
2 E o | 22 a8 =
B g g gpd | g5 | od &
4 g s e | B8 | &9 2
o~ 3 QP [ =] @~ <
= = b= L] =} A& | A
1908. ’
JANUATY von orsesloevosgeserelsoroearesslsesssnonss]sesssses|seesssessvossosss 1.90
February.coeseedeseoasceses l ......... 1.20
March..co.oeerclesssinnancs ! ........................................... 1.40
ADril.ceiveiacnce]soccncinane } ............................................ 0.73
MAY cecencencnnes 428 58 149 7.03 5 (1 1 IR P
June....o.ooeeen 211 | 3 73.1 3.45 285 MR .5 . . e
JUIF cevnnennnnnen 51 | 16 32.1 1.51 UV Hsaomce Fosaoaases
August.....oooa 154 12 23.9 1.13 128 [eeeeeen feeenannn
September...... 141 f 15 28.3 1.33 148 | ieeveeeafennnennnes
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AMMONOOSUC RIVER AT BRETTON WOODS, N. II.

This station was established August 28, 1903, by N. C.
Grover. Itis located at the steel highway bridge near Mount
Pleasant House, at Bretton Woods. The drainage area at this
point is 84 square miles. The headwaters of the river come
from the westerly slopes of Mount Jefferson and Mount Wash-
ington and the lesser peaks of the White Mountains lying to
the south. The underlying rock is granite, which is exposed
at points in the river bed and on the various mountain sum-
mits. The slopes and valleys are usunally well forested, with a
preponderance of evergreen growth. The area was cut in
large part for spruce several years ago, but now has a thick
forest cover. There is no pondage or artificial storage. The
slope of the river is steep.

The channel is straight for 300 feet above and 200 feet
below the measuring section, and is about 85 feet wide. The
banks are high and not subject to overflow except in extreme
freshet. The bed is somewhat rocky, but permanent. The
current is medium at ordinary and sluggish at low stages.

Discharge measurements at high and ordinary stages are
made from a footbridge located about 300 feet downstream
from the highway bridge. Low-water measurements are made
by wading at various sections in the vicinity where better
velocities are fuund.

A standard chain gage, which is read twice each day by
John Paige, is attached to the floor on the downstream side
of the highway bridge; length of chain, 18.88 feet. The gage
is referred to the following bench marks: (1) Marked point
on bridge near gage; elevation, 17.33 feet. (2) Northwest
corner of east abutment; elevation, 14.46 feet. (3) Top of
bowlder 100 feet below bridge, between the river and tracks
of Boston and DMaine Railroad; elevation, 17.02 feet. Eleva-
tions are above the datum of the gage.
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DISCHARGE MEASUREMENTS OF AMMONOOSUC RIVER
AT BRETTON WOODS, N. H.

Date. Hydrographer. width. Qg@ﬁé’,{, vg’fg&lgy_ hging el clﬁiﬁée.
1808 Feet. | Sq.ft. |Ft. pr sec.| Feet. |Sec.-ft.
Aug. 28 | H. K. Barrows............| 82 69 0.65 1.85 45
Sept. 2 | H. K.BArrows............| 82 62 .50 1.50 81
Sept. 8 | H. K. Barrows............| 82 63 46 1.48 29
Sept. 17 | H. K. Barrows... ........| 24 45 .38 1.26 15
Sept. 17 | H. K. Barrows ............ 28 82 .50 1.26 16
Oct. 10 | N.C.Grover.............. 82 62 .85 1.64 40
1904
April15 | N.C.Grover.......oeeeus. 87 94 .95 2.00 89
May 2 |8.K.Clapp.cccoieereenns.| 40 168 2.81 8.20 | 487
May 9 |S.K.Clapp. «.cceeevnnnnn. 40 175 8.62 3.47 634
May 10 | 8. K. Clapp..cececees coes 40 17 8.58 8.61 627
May 20 | 8. K. Clapp...c.ceveniennes 39 167 2.99 8.15 499
May 25 | 8. K.Clapp. ..... Teeceant 32 91 1.36 2.19 123
June 10 | 8. K. Clapp.......... 000000 30 66 .65 1.60 48
July 2la| 8. K. Clapp...cce coveeenes| 14 16 1.12 1.24 18
Aug. 9b| 8. K.Clapp...ccceecreeness 14 17 1.86 1.80 23
Aug. 23 | H.K.Barrows............| 85 82 .82 1.89 87
Aug. 24c| H. K. BarrowS..e....euee.| 22 25 1.76 1.87 44
Sept. 26 | Barrows and Noreruss...| 58 94 1.25 2.26 118
Oct. 11 | T. W. NOrcross........... 38 79 .78 1.84 62
Nov.17 | T. W. Norcross...........| 8§ 62 | .46 1.51 28
Ma]ygmd T.W. Norcross......... .| 40 157 8.40 8.61 584
July 5 | Murphy and Barrows....| 38 83 .86 1.80 | 54
Aug. 1d| T. W. NOrcross........... 40 | 108 1.22 2.40 129
Aug. 4 | T. W, NOrcrosS........... 89 89 .70 1.93 62
Aug. 24e¢ | T. W. Norcross...... seeee]l 80 28 1.14 1.58 32
Oct. 27f| T. W. NOrcross........... 24 28 | 1.07 1.57 30
Malygm2 T. W. NOrcrossS.....eeess. 40 117 | 1.36 2.50 159
Aug. 21 | G. M. Brett............ ... 27.6 22 0.95 1.61 21
Oct. 1 | F. E. Pressey.......... oo | 81 34 ‘ 0.74 ‘ 1.86 23

a Measured 400 feet above gage.

b Measured 800 feet above gage.

¢ Wading below gage.

d Meter in poor conditlon.

e By wading 160 feet above gage, meter on a rod.
f From upstream slde of highway brldge.
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DAILY GAGE HEIGHT, IN FEET, OF AMMONOOSUC RIVER
AT BRETTON WOODS, N. H.

Day. | Aug.|8ept.| Oct. | Nov.| Dec. Day. |Aug.|8ept.| Oct. | Nov.| Dec.
19:(113 eeeeee| 1.66 | 1.85 |, 1.7 1.3 12(7]3 eeesse| 1.28 | 146 | 1.6 a
2 esseee 1.66 | 1.42 | 1.62 | 1.8 18 <eeses| 1,66 | 2.8 1.88 |.cceen
3 eeeses| 1.48 | 1.38 | 1.68 | 1.8 19 eeee.| 14 i.95 1.65 | 1.6
V| e 1.42 | 1.36 | 1.6 1.36 20 eeees | 1.88 | 176 [ 1.8 [......
H o 1.52 | 1.62,| 1.68 | 1.856 21 “esees| 1.85 | 1.8 1.66 | 2.82
6 eeeees 1.48 | 1.62 | 2.06 | 1.86 22 «eees| 1.82 | 1.8 1.6 2.62
T |eeeee- 144 | 146 | 1.55 | 1.35 23 eeeees| 1.3 1.68 | 1.6 2.22
8 eeeee | 1.44 | 1.48 | 1.66 | 1.85 24 eeesse] 1.8 1.78 | 1.48 | 1.78
9 aeeees| 1.4 1.66 | 1.66 | 1.36 26 cesees| 1.3 1.66 | 1.45 | 1.8
10 seeees| 1.4 1%%] 1.66 | 1.4 26 ceeess| 1.8 1.66 | 1.4 1.8
11 ceeeea| 14 1.656 | 1.6 14 27 ceeees 1.3 1.8 14 1.66
12 | - 132 | 1.8 1.6 1.86 28 1.8 14 1.66 | 1.85 | 1.7
13 eee.es| 1.32 | 162 | 1.6 1.62 29 PP 1.38 | 1.66 | 1.3 1.85
14 teesns 132 [ 1.6 1.6 2.12 30 1.62 | 1.85 | 1.8 132 | 1.8
16 veee-e[ 1.82 | 146 | 1.6 a 31 1.66 |¢ceees| 1.85 [ceveee| 1.8
16 sveees 128 [ 146 |16 |- ....

a River frozen December 15-31, 1903.
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DAILY GAGE HEIGHT, IN FEET, OF AMMONOOSUC RIVER
AT BRETTON WOODS, N. H.—Continuesdl.

Da.lean. Feb. ' Mar. Apr.lMay.June. July. Aug./S8ept.| Oct. | Nov.| Dec.
] s | [ . | '
85 foevueeleeeeero 185 | 878 (188 | 14 | 14 | 186 | 275 ) 185 | 1.5
2 |16 |-eeeenifeeeenns| 19 [82 |195 | 178 | 138 | 1.8 | 255 ! 18 | 155
EY | s dovood 22 19 |20 |1.75 2.02 | 1.58 | 1.48 | 2.4 |18 1.55
4 [ 186 ... Lo 10 |83 |17 |285 (15 |10 |22 ] 18 | 165
L Y. veeeee.| 188 i 1.88 [8.45 | 17 | 1.62 [ 188 | 1.58 21 |18 | 152
6 [oen..|ala i 195 295 |17 |15 [1.4 15 | 22 11.78‘ 1.5
7 feeere|oeeennd) 27 [21 |81 |12 [ 142 138 148 | 2.08 |18 ‘ 1.5
8 |eeedeiiennin 28 | 318 | 178 | 138 ’ 132 | 145 | 172 ‘ 172 | 16
9 |16 |vveeiifereen] 885 | 20 : 1.68 | 135 | 18 | 142 | 19 |17 | 145
10 |15 |.. ! <o 426 | 332 | 18 ‘ 1.35 ! 130 ({2 )10 S L MESTONE
11 [ 146 |..c....| 6175 | 2,05 | 3.5 | 1.66 ‘ 135 | 148 | 1.38 | 1.82 I 168 |eeenn.e
12 | 146 ..... ..l el75 | 255 [292 1.5 | 135 | 168 | 1.35 5 178 ‘ 168 [eeenee
18 | 145 | b185 [....... 285 | 278 |15 | 145 155 |14 |18 | 155 ity
14 |14 [enenn. | 205 [ 2.6 | 148 ’ 138 |16 |14 |18 i .11 Bt
15 |..... doooorrd 15 {20 | 292 | 145 |13 | 175 | 8.15 118
16 .15 |18 |35 14213 |18 |22 !1.75 ‘
17 I 1.55 I 19 | 422 ' 14 l' 13 14 (18 17 |
18 ) o] 20 | 298 1.4 ’1.3 14 |18 : 1.7 :
19 |oooeld | 1521 335|185 | 128 | 135 | 215 | 168 | .
ool L i el 21 |82 | 185|126 192 | 182 | 1.65 | 162 |.......
Y P I |20 |28 135|125 23 |27 | 8.55 | 168 |eeennn.
2 [oen.. | 155 | 2.0 | 2.68  2.02 ; 1.25 | 182 | 2.25 i 8.06 i 1.6 | ennns
23 |21 | 24 i 215 | 2.02 | 245 | 165 | 125 | 1.95 | 1.85 2.8 | W) || Bonc
2 (22 | 282 248 |2.32 | 148 125 17 192 | 225 | 185 | 135
2% .| 215 ‘ 805|825 | 222 |14 | 125 188 212 |22 L5 |..ee..
28 [veeertfennnn ~| 76 |28 | 218 | 168 } 13 | 152 | 20 | 228 | 152 .eeeeee
27 |..o...drs | 402 805|225 1.8 (18 |15 | 18 [282 | 162 |.......
28 |...... el 232 |33 |2.08 | 145 | 186 | 142 | 182 (22 [16 |......
29 |16 liecoooy 20 [395|2905 |14 145 )24 |29 |285 |16 [.oe.
30 20 lam 10 14 1a2 14 |29 |20 |15 ...
31 185 |......| 185 |oeooof 185 | 1.85 [-o..eo| 198 | oof hL8

River frozen January 1 to March 256 and December 9-81, 1904.
to the surface of the water in a hole cut in the ice.
data was obtained during 1904:

Readings are

The following additional
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Thick- Thick-
Date. ness Date. ness
of ice. of ice.
1904 Feet. 1804 Feet.
a February 6 .66 |[|fDecember9.......... . d
bFebruary 13........c0c0venuent .85 |/gDecember17... .8
cFebruary19..... ....c.c.c0eee .9 l h December 81......... 75
d February 27 ..creceecececaass. ! 4
{
eMarch 11and 12..cc00vernennas ; 5 |
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DATLY GAGE HEIGHT, IN FEET, OF AMMONOOSUC RIVER
AT BRETTON WOODS, N. H.—Conlinued.

Jan. | Feb. | Mar.| Apr. May. June. July. Aug. Sept.| Oct. | Nov.| Dec.

s seseesleecoes| 2,72 | 2,62 | 1.892 | 1.76 | 2.48 I 21 | 1.72 | 1.62 | 1.96
2 eeeene] o 2.28 | 2.38 | 1.85 | 2.18 ,2.0 2.0 1.7 I 1.6 1.9
3 ’ .......... e 2.16 || 236 | 228 2.2 |21 | 26 (168 15 | 24
4 [ «eeeol €16 hA.7T | 2.02 | 865 | 2.02 | 1.88 | 1.98 | 2.7 | 1.65 | 1.52 | 2.66
[} || | 2.0 | 2.88 | 1.95 | 1.76 ‘ 1.9 266 | 1.65 | 1.68 | 2.16
[ I P I 2.92 | 8.2 | 2.66 | 1.68 1.88 | 2.6 1.62 ‘ 1.6 1.76
7
8
9

3.1 ..o . ... 2.68 | 345 22 | 1.62 | 182 | 225 | 1.6 | 152 | 1.68
222 | 3.02| 20 |16 | 18| 212 1.6 | 1.65| 1.55
212 | 2.8 [ 198 1.6 | 2.02 | 1.98 | 1.68 | 1.56 | 1.65
2.28 | 2.75 | 1.85 | 1.56 | 1.85 ’ 1.88 | 1.55 | 1.52 | 1.65
2.45 | 2.55 | 1.98 | 1.6 | 1.72 | 1.85 | 1.66 | 1.5 | 1.55
12 levidoeeenslonnn.| 262 | 252 | 2.35 | 152 | 1.ss| 212 | 225 [ 1.5 | 1.65
18 feeeeoefoueenieeei 2062 | 2.4 [ 256 | 15 | 17 | 108 198 | 1.6 | 1.56
14 |b1.86

|
16 [eeeen

eee-s| 2,66 | 242 | 2,76 | 1.6 1.68 | 1.92 | 1.92 | 1.4 | 1.6
eeeesfecees| 2,42 | 2,76 | 2.25 | 1.5 176 | 1.82 | 1.78 | 142 | 1.6
16 [eeecvavncere] oeees| 2,28 | 2.7 206 | 16 | 276 | 1.8 | 1.72 | 1.48 |......
17 Jeeceoefornnesionnens] 2,12 2,7 1.98 | 1.78 | 2.16 | 1.8 1.7 1.5 |......
18 |....../ f 956 |20 | 27 | 2.0 | 1.7 1.8 | 24 1.7 142 [......
19 loeeeceleeeeee]eeeeesf 188 | 272 | 1.98 | 1.66 | 1.68 | 2.8 18 (14 | 156
20 [-..... eeses| 1,58 | 2,65 | 1.88 | 1.88 | 1.66 | 2.08 | 1.72 | 1.85 | 1.6
21 | cl.b 22 |26 | 242 1.88 | 1.66 | 1.65 | 2.02 [ 1.7 | 1.36 | 1.6
22 |eeieeofeeeees| 23 29 | 236| 1.9 | 1.62 | 1.65 | 1.9 1.68 | 1.36 | 1.48
28 je.ceeeieee... 168 | 242 | 2.18 | 1.82 | 148 | 1.65 | 1.85 | 1.62 | 1.4 | 1.456
24 |..eovefeeeenl 16 | 2.2 | 208 | 1.7 | 1.45| 165 1.8 | 1.8 1.5 | 1.46
25 [....../g 8|23 | 22820 |162| 1.5 | 1.6 | 1.88 | 1.58 | 1.66 | 1.45
26 |eeeeeeieaeess 84 | 246 | 2.0 | 212 | 1.6 1.8 1.9 | 1.66 | 1.656 | 1.46

|
27 | eeeeeleeee..| 80 | 266 2.6 | 2.8 | 1.48 | 2.66 | 1.82 | 1.656 | 1.6 1.46

28 |dl.4 |...... 2.88 | 2.68 | 2.28 | 2.0 142 | 2.06 | 1.82 | 1.556 | 1.6 145
29 |eeeees|e..s.] 298| 2.66 | 2.22 | 1.86 | 1.4 1.76 | 1.8 1.66 | 1.7 1.62
30 | ceeeveleee... 3.58| 2.8 | 216 1.76| 1.66 | 1.98 | 1.76 | 1.65 | 2.1 | 2.0
31 feeencafoacenn 3.68 |.....  2.02]...... 8.056| 215 |..... .| 1.66 |...... 1.7
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Nore.—River frozen January 1 to March 20 and December 16-18, 1905. Read-

ings are to the surface of the waterin a hole cut in the ice.
comparative readings were taken during 1805:

The following

G| 2| SRS T
Date. §§ “g 2;; Date. ‘EE 8 ig

3 g8 |8 | B" | & | &
1905. Feet. l Feet. | Feet. 1905. Feet. | Feet. | Feet
@ January 7% ... cceeeeeifeeniinn] ciiiiin f February 18. 9 1.5 1.9
bJanuary Id....|ceeeeeee|ennnn.., 1.8 || g February 26. .8 1.4 1.9
cJanuary 2l..../eeeeeeae|ieeeanns 1.9 || h March 4.... 7 1.2 1.9
d January 28.... 1.4 2.1 1.9 || i March1l.... b 1.16 1.9
e February 4, 11.[... .... [ERPRR . & | i March 18....| .8 1.5 1.9

*Water flowing over the ice.
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DATLY GAGE HEIGHT, IN FEET, OF AMMONOOSUC RIVER

Day. |Jan.
1806, |
1 | 1.66
2 156
3 1.6
4 | 1.58
5 | 1.8
6 | 1.8
7 | 1.6
8 | 1.6
8 | 156
10 l 1.56
1 | 15
12 1.5
13 15
14 ‘ 1.5
16 | 1.52
16 | 1.62
17 | 1.58
18 | 156
19 | 1.65
20 | 1.66
21 | 1.56
22 | 2.45
28 | 3.68
24 | 875
25 | 2.5
26 | 2.26
27 | 216
28 | 2.06
29 | 1.86
30 ‘ 1.8
31 | 1.8

196 |oonenn
1,760 v v e

1.76 {eevnes
1.75 |eeais
sessas| 1.6
veasns] 1.6
1.7 | 16
186 1.5 I
..... . 1.6

!

|
HOTEO0, IGEGT |
..... § 5Booad!

o

15 | 1.6
16 .ene-

1,508 v
1.58 ‘ 1.35
18 | 185
17 | 1.38
168 | 1.4
1.58 | 14
1.7 ‘ 14
1.62 | 1.58
veeens| 2.08
vorasd| 1.7
Sracs| 1.7

seael 168 saiess

1.8

1.54
1.62
1.64
1.7

1.7

1.54
1.52
1.52
1.62
1.47
147
1.6

1.77
3.87
3.2

2.87
2.77
2.8

2.92
8.27
2.94
2.62

| 2.42

2.1

2.07
2.07
2.02
2.17
2.82

Feb. | Mar. Apr. May. June.lJuly.

2.84
2.68
3.06
2.86
3.16
2.82
2.72
2.56
2.68
2.96
2.6

2.52
3.8

2.98
2.86
2.78
2.7

2.6

2.68
2.62
2.48
2.42
2.3

2.36
3.08
2.78
4.65

2.5a| 2.58 | 1.68

AT BRETTON WOODS, N. H.—Concluded.

[ | |
1.62 |eeee..

Aug. Sept.| Oct. | Nov. Dec.

2.55 | 2.88 [ 1.62 | 1.6 [-eeevefeunnc|ennnns
2.8 | 195 | 1.52 | 1.92 |......| ..... pr—
268 | 2.68 | 15 | 21 |ee..nn|... |
24 |23 (16 |18 [l
2.756 | 2.08 | 1.65 | 1.68 |I o
31 | 195 | 172 | 162 [eeeaidferiid]onnnn
272 188 | 162 16 |......| K=l
2.52 | 185 | 1.66 | 1.6 [eeeec]oeeiid|ennnn.
2.85 || 10016 RIt 2.1 ] . oo f L S
2.28 | 1.88 | 1.5 | 176 |.euurefennn.s]. —
222 | 182 | 1.5 | 1.62 |.veeifennind]nnnn. .
21 | 18| 15 | 16 [......

202 | 172 | 1.6 | 1.6 |......

198 1.75 1.48! TG [T | F | -
192 | 175 | 1.45 | Ty fiee el S
2.05 | 1.72 | 142 18 [i.... ool ..l
2.18 1.72’ 14 | 168 [.....eeend]onnnn,
202 | 1.62 | 14 | 162 .ccifenni.nn.n.
195 1.6 | 142 | 1.5 |......fee....
185 | 188 | 1.5 | 15 |
1.85 | 1.88 | 1.48 | 1.52 ..... [ p——
1.88‘ 18 | 1.68 | 1.6
226 | 176 | 1.82| 1.5 [eeeeeferenns]ennnn.
205 | 162 | 162| 145 oounufnnenifonnnn
198 | 158 | 158 | 145 [cueonefouenifornn
1.88 | 1.52 2.2 | 1.8 ! Boodd bt HE—
196 | 15 | 2.7 [ 162
248! 1.6 | 1.85 | 1.62 | ..ooofennndonnnns
2.58 | 1.95 1.75‘ 19 | eevee| cere]ennnns
ceeend 185 { 2.7 [ooode bl -
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Note.—The following ice conditions prevailed during 1908. RiveropenJan-
uary 1 to February 6, frozen most of time from February 5 to March 21, except
for narrow open water strips just above and below gage. During frozen sea-
son gage heights ure to water surface in hole cut in ice. Ice went out about
March 21; anchor ice reported in river on April1and April 5.

The following comparative readings were taken:

— — = — ._as = _m — — ._-_6 I‘l_;;

) | & ! Sg LS8 | 2,

Date. o% g | 822 Date. 3~§ 3 52

<o =% 2% =30 2 Su

Bm B = Bm ° a0
SRS, )R e Sl B R

1908. Feet, | Feet. | Feet. 1808. Feet. | Feet. | Feet.
February 9...... 1.7 2.1 0.4 March 16......| 1.6 1.76 0.85
February 10.....| 1.8 2.1 (%} || beaoooanoasoaoods
February 15..... 1.6 1.76 (W3 |Yicoooooocoonooosod |hocooood bioocoood lboooccoo
February 17.....I 1.6 1.96 ¥, || lbooadbosaatatanad aaonoad boadtot ooooaco

Ll
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RATING TABLE FOR AMMONOOSUC RIVER AT BRETTON
WOODS, N. H.,, FROM AUGUST 28, 1903,
TO DECEMBER 31, 1904.

1}

+3 | 3 o -

= q = q = . e "
I 9 G ‘ S = T < (R

] 9 - 3]

o 2 =l 2 & g

o = ] ] ]

& | % 5| 8 [®| &8 | & | 8

v] | a o =] | ® =] o] A
R e e —

Feet. | Second-ft. Feet. | Second-ft.| Feet. | Second-ft. Feet. | Second-ft.
125 | 15 1.80 58 2.70 238 3.80 820
1.30 | 33 | laoaooadd] (sdettaatndgt 2.80 277 3.90 . 880

P T T TR 1.90 68 2.90 318 4.00 | 940
1.40 24 Jiieeienn ofecsceacncaes 3.00 385 I 4.20 | 1,060
|
.......... cetsttsanaan 2.00 80 3.10 416 | 4.40 1,180
1.50 31 2.10 93 3.20 465 | 4.60 1,300
|
eeeee coee ceessseenane 2.20 108 3.80 520 | 4.80 1,420
1.60 39 2.30 126 3.40 580 5.00 | 1,540
200000000 2.40 146 3.50 640 5.50 | 1,840
1.70 48 2.50 172 3.60 700 6.00 | 2,140
S| — rrYrTy 2.60 208 | 3.70 1) Y [ Battocorons

The above table is applicabie oniy for open-channel conditions. Itis based
on 21 discharge measurements made during 1803 and 1804. Itis fairiy weil
defined between gage heights 1.26 feet and 8.50 feet. Above gage height 3.30
feet the rating curve is a tangent, the difference being 60 per tenth.
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RATING TABLE FOR AMMONOOSUC RIVER AT BRET-
TON WOODS, N. H.,, FROM JANUARY 1 TO

‘ Guge height. |

Discharge.

Sec.-feet.

Gage height.

Discharge.

75
88
108

Sec.-feel.

Gage height.

DECEMBER 31, 1905.

Discharge.

Sec.-feet.

310

Gage height,

Discharge.

Sec.-feet,
726
770
815

1.90

63

2.90

3.60
3.70
8.80

3.90

The above table is applicable only for open-channel conditions.
on discharge measurements made during 1905, and the form of the 1804 curve.
It is fairly well defined.

It is based

e
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RATING TABLE FOR AMMONOOSUC RIVER AT BRET-
TON WOODS, N. H.,, FROM JANUARY 1 TO
DECEMBER 31, 1906.

1
|
| |

QGage height.
Discharge.
Gage height.
Discharge.
Gage height.
Discharge.
Gage height.
Discharge.

Feet. |Sec.-feet., Feeat. |Sec.~feet.| Feet. | Sec.-feet. | Feet. ‘Sec.-feet.

.................... | 150 20 2.00 | 1} | brrerored b oo
.................... | 160 2 210 | % (| oot koomteroceet
.................... : 1.70 36 2.20 13 | hecexgioce oo,
.................... | 180 46 2.30 ) | booooosadd feocoooomod
1.85 13 | 1.9 I 57 2.40 7] || basaoeoeee] oo
140 15 ! .......... e —— | 250 | 180110 | ——

The above table is applicable only for open-channel conditions. It is based
on discharge measurements made during 1906 and the form of the 1804 curve.
Itis not well defined. Above gage height 2.50 feet use the 1905 rating table.
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ESTIMATED MONTHLY DISCHARGE OF AMMONOOSUO
RIVER AT BRETTON WOODS, N. H.

[Drainage area, 34 square miles.]

Discharge in second-feet. Run-off. E

— e = -

]

. . s | 2

Month. g g SE e ol A =

g ] =L | =3 g2 =

2 g s |BEs| 53 | 83 | &

o— B = Q
z E S |oZE| &2 | «8 | £
E £ = | = a” | & &
1903.
September...... . 35 17 23.3 0.685 0.764 |.+vss...| @ 0.97
October............ 203 21 42.5 1.25 1.44 52 2.77
November........ 86 18 34.1 1.00 1.12 97 1.18
December 1-14.... 96 18 27.0 794 413 |ieseases| b8.84
1904.

January........... IR R TT RO PPN Dxack] b XX T PRSI leeeaes 1.94
February .......... adEEBbIBoad Boaco maodt] fhoaaanooad lpad | aaod| bassoo 4 | ook 48
March 26-31........ 38,100 (] 734 21.59 4.82 [sviwsess| b2.68
April.......ooennan 1,090 58 245 7.21 8.04 574 1.40
I X Po0nocnostoanond 1,072 63 362 10.65 12,28 419 2.98
June............ 82 21 37.5 1.10 1.23 . ofecees .
I Rooouogoooa Dooo 82 15 25.5 .750 865 26 3.19
August........ J00' 125 18 35.6 1.06 1.21 27 4.48
September........ 440 21 80.5 2.37 2.64 34 7.81
October..... cooaad] 670 43 123 3.62 4.17 1.12 3.72
November........ 63 31 42.5 1.25 1.40 61 2.30
December 1-9..... 35 27 32.1 944 316 |eeeceacafecacens

a Rainfall, September 15-30, 1903.
b Rainfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF AMMONOOSUC
RIVER AT BRETTON WOODS, N. H.—Centimued.

Discharge in second-feet. Run-off. E

e e — — Q

=

‘ Ef: 5. =

Month. g 3 ~ : A &

2 5 O g2d | "% =

g 8 3 R4 | g& ] )

= = Bt =] o8 =

] = a goz | ag o] =

5 2 2 9B | o8 5 e a

H = = w =} -1 [

1906. I
March 21-31........ 544 26 256 7.63 3.08 |.evraens| a8.76 °
A DL ..o e 282 32 147 4.32 4,82 243 1.98
May......... veses 581 75 192 5.85 6.51 197 3.80
June..... aooagooTnd 228 35 86.7 - 2.556 2.84 T2 3.92
MK Zro00 'boaooootag 329 20 47.8 1.40 .| 1.61 41 3.92
August............ 228 33 69.1 2.03 2.84 41 5.85
September........ 213 47 86.7 2.56 2.84 62 4.55
October.......... 111 ! 29 41.0 1.21 1.40 80 1.76
November......... 88 | 17 29.1 .856 .955 60 1.59
|
December 1-15.... 199 | 26 58.0 1.71 .934 veee| @ 92
1908. |
January........... | .40
February . ) .62
March 21-31....... 81 | 18 2.1 : 797 -
| |

457 i 18 | 132 l 8.88 4.33 833 1.30
1,020 | 118 | 290 || 8.53 9.83 178 5.60
a8 | 4 | 122 | 850 | 400 89 | 4.50
207 : 20 : 59.6 ’ 1.75 2.02 60 3.84
August............ 213 15 | 84.6 i 1.02 1.18 27 4.80
September........ 84 17 | 325 | 956 | 1.07 35 3.03

a Rainfall for complete month.
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ZEALAND RIVER NEAR TWIN MOUNTAIN, N. IL

This station was established .\ugust 29, 1903, by N. C.
Grover. Itis located about 800 feet above the mouth of the
river, which empties into the .\mmonoosuc at a point midway
between Fabyans and Twin Mountain, about 24 miles from
either place. The headwaters lie on the slopes of a spur of
the White Mountains, at elevations of 2,500 to 3,000 feet.
The length of the river from its headwaters to its mouth is
about seven miles. The elevation at the mouth is approx-
imately 1,500 feet. All slopes within the basin are steep.
There is no pondage or artificial storage of water. The under-
lying rock is granite, which is exposed in the mountain peaks.
About ten or twelve years ago this basin was entirely
deforested and burned over. .\t the present time there is a
thick stand of deciduous growth, consisting of poplar and bird
cherry, averaging 18 to 20 feet in height, which affords a
thick covering during the summer months, but practically no
cover during the winter and spring. Within the basin we find
the usual conditions of this stage of reforestation after a
thorough burning.

The bed is rough and rocky, but permanent. The current
is swift at high and medium at low stages. The banks are
high and subject to overflow only in extreme freshets.

Discharge measurements at high stages are made from a
highway bridge near the gage. .\t medium and low water
measurements are made by wading close by.

A standard chain gage, which is read once each day by
Charles Cote, is attached to trees on the bank just above the
highway bridge; length of chain 12.38 feet. This gage has
required frequent change in length of chain owing to the
settling of one of the trees to which the gage is fastened.
The gage is referred to a bench mark as follows: Top of large
bowlder under the gage; elevation 3.56 feet above datum of

gage.
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DISCHARGE MEASUREMENTS OF ZEALAND RIVER NEAR
TWIN MOUNTAIN, N. H.

Date. Hydrographer. Width. ?ggﬁgg. ve%%%?y. h%izlggll.at. cﬂgée.
Aulgg.méea H. K. Barrows..... Fggt. Sq.Z{)'t. FL'O'B;EMC- ge(flt Sefé:{t'
Sept. 3a| H. K. Barrows........... J 21 27 .40 1.8 10.7
Sept. 18a| H. K. Barrows...... . saealosoninl 84 .88 2.22 28
Oct. 10a| N.C. Grover........ «+us» 22 36 a7 2.29 27

1904
April15 | N. C. Grover...... 0G0000A0 19 25 1.92 2.52 48
April80 [ S.K.Olapp.....cccvvvnnend| 44 79 4,09 3.55 828
May 10 | S.K.Clapp..c...ocevinnnn 36 56 3.25 3.00 182
May 19 | S.K.Clapp........ Vet enes .| 48 80 4.60 3.60 368
May 20 | S.X.Clapp..... .. e Ea 88 54 8.37 3.08 182
May 25 | S.K.Clapp....... - 20 21 2.10 2.49 44
June 10 | S. K. Clapp....... 50500606 . 9 10 2.10 2.18 21
July 21 | S.K.Clapp........ T 7 6.8 1.12 1.88 7.8
Aug. 9 | S.K.Clapp.....ceveeunnnne 8 8.4 1.49 1.94 12.6
Aug. 23a| H. K. Barrows............ 86 40 .96 2.89 88
Sept. 25a| Barrows and Norcross..| 35 46 1.48 2.686 68
Oct. 12 | Barrows and Norcross..| 28 33 .69 2.21 28
Mnlygo5 3a| T. W. NorerossS........... 44 85 1.99 2.87 70
Aug. 4a| T.W.NOrcross........... 17 18 1.13 2.08 14.7
Aug. 25b| T. W. Noreross...........| 13 9.8 .95 1.99 9.3
Malymsz T. W. NOrCross,.......... 46 ° 87 2.60 2.85 96
Aug. 21 | G. M. Brett.......covunnn. 20 12 0.55 2.01 6.8
Aug. 2l | G.M. Brett...... seessceses 12.2 6.2 1.2 2.08 7.6
Oct. 3 | F.E.Pressey............. 25 13.6 0.48 2.02 6.4

a By wading. b By wading; meter on a rod.



140 REPORT OF FORESTRY COMMISSION.

DAILY GAGE HEIGHT, IN FEET, OF ZEALAND RIVER
NEAR TWIN MOUNTAIN, N. H.

Day. | Aug. Sept.| Oct. | Nov.|Dec. Day. | Aug.|Sept.|Oct. | Nov.| Dec.
1"“1’8 peereip 2.0l k11088 | (2.20811272 u;gs ceeeea| 20 [ 20 (22 |23
2 aaees | 2.00 /| '1i0 % | 2.2 [2.15 18 [.eeees| 22 |24 |28 |25
8 |aeanral 2.0 ‘1.9 23 |21 19 [ee...[ 20 [24 |28 |26
4 |eewans| 19 |10 |22 |22 20 |.eese| 2.0 |23 [2.25 |24
(e Je2 (20 |22 |22 21 e 20 |23 |22 |24
6 [o .f20 |20 (22 [28 22 BNt J1e [22 |22 |24
7, el 2.0 ‘ 195 [ 22 |23 23 veeea 1.9 | 2.2 |22 |23
s I 5 20 196 |28 225 2 |...... 19 (22 |21 |23
9 |ereess] 19 |20 |23 |22 ' 25 "|......[19 [22 [23 |23
10 1 RN 510 iz.o 22 |23 2 [.....o[29 |23 [23 |24
110 Jeaseny 1.9 |20 [22 |24 | 27 |eeeewd| 19 [ 23 [22 |24
12 Jhasies 1.9 |2.o 22 |24 “ 28 |ieeeer| 20 [ 226 |22 |24
13 20 |23 |23 || 29 20 |20 [22 [216] a
14 20 (23 |22 30 2.20 |1 1.9 [F2.2 i1 freee
16 20 |23 |22 ‘ 31 2.2 |...i.| 23
16

20 |22 |22 ||

a River frozen December 29-81, 1903.
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DAILY GAGE HEIGHT, IN FEET, OF ZEALAND RIVER
NEAR TWIN MOUNTAIN, N. H.—Continucd.

Mar.

Apr. [May.

June.

July.

Sept.| Oct.

Nov.

Dec.

17 ecciciengennccnnans
18.
18ecccetecnnanannnas

28ieciiiieiiaiinaannas

8.0
2.7
2.6
2.6
2.4

2.4 | 3.5
2.45 | 8.4
2.8 |8.3
2.8 |8.1
2.4 |3.o
2.4 'a.o
2.6 | 2.9
2.7 | 2.7
2.7 | 2.6
3.0 | 2.8
3.2 | 2.7
8.0 | 2.7
2.9 | 2.6
2.8 | 2.7
2.7 | 2.6
2.6 | 2.5
2.45 | 2.8
2.4 |8.0
2.4 | 2.9
2.4 |2.7
2.8 |2.7

- 2.8 | 2.6

2.4 | 2.6
2.6 | 2.4
2.6 | 2.4
2.6 | 2.4
2.7 |24
3.0 |2.6
4.0 | 2.4
8.7 | 24

2.4
2.4
2.3
2.2
2.2
2.1
2.1
2.1
2.0
2.1
2.1
2.1
2.05
2.0
2.0
2.0
1.95
2.0
2.0
2.0
2.0
1.9
2.1
2.1
2.0
1.9
1.9
1.9

‘1.9
1.9

1.84
1.84
1.714
1.74
1.74
1.74
1.74
1.84
1.84
1.74
1.74
1.94

| 1.84

1.84
1.84
1.84
1.84
1.74
1.84
1.84
1.84
1.94
1.94
1.84
1.74
1.84
2.84

2.14
1.94
| 1.84

|
1 1.84

1.84
1.84
1.94
1.94
2.04
1.84
1.84
1.94
1.84
1.84
1.84
1.84
1.74
1.74
1.84
1.84
1.74
1.94
1.94
1.84
2.84
2.24
2.44
2.24
1.94
1.84
1.84
1.84
1.94
1.94
1.84

1.74
194
1.94
1.84
1.84
2.04
2.04
1.94
1.94
1.84
1.84
1.94
1.94
4.84
8.24
2.84
2.84
2.24
1.84
2.24
2.84
2.64
2.84
2.34
2.64
8.84
2.84

4.34
4.14
3.4
2.84
8.04
2.84
2.84
2.74
2.44
2.64
2.84
2.84
2.64
2.84
2.24
2.24
2.94
2.84
2.7
1.94
8.84
4.84
8.84
8.7
8.74
8.34
8.24

2.84 | 2.84
2.64 ’ 2.84
2.24 || 8.24

8.24

3.26
8.86
2.86
2.76
2.76
2.856
2.85

2.85
2.45
2.45
2.76
2.756
2.66

e
fesaaa
bessan
peasss

a River frozen January 1 to March 26 and December 7-81, 1804.
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DAILY GAGE HEIGHT, IN FEET, OF ZEALAND RIVER
NEAR TWIN MOUNTAIN, N. H.—Continued.

Day.

1806 |

TR

10........
1lececenes
¥ooaooor
18........

17.000000e

18.......%
19...00000

b PR
22.... ...
24........
26...000000

26e0ccenna]ons

28000000
29....0...

April.

3.16
8.06
2.95
2.85

May. | June. | July. ‘ Aug.

Sept.

2.86
3.2%
8.1
3.0
3.2
84
3.4
8.3
3.8
3.1
8.0
3.0
2.9
2.9
2.7
2.7
2.6
2.76
2.7
2.85
2.7
2.5
2.6
2.46
2.4
2.4
2.6
2.6
2.45
2.4

2.3
24
2.7
2.5
2.4
3.0
2.7
2.6
2.5
2.46
2.8
2.7
2.8
2.7
2.5
2.4
2.4
2.3
2.8
2.3
2.4
2.65
2.8
2.3
2.2
2.5
2.8
2.4

2.5 |

2.3

2.3 ]

2.8
2.9
2.6
2.4
2.8
2.8
2.3
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.8
2.0
2.3
2.8
24
2.8
2.2
2.1
2.1

2.16

2,15 |

o

2.1
2.9

|
|

2.6
2.3
2.3
2.2
2.2
2.2
2.2
2.3
2.8
2.%5
2.2
2.2
2.4
2.%
2.8
2.6
2.56
2.3
2.2

2.2
2.16
2.16
2.0
2.0
2.76
2.4
2.4
2.9
3.2

2.9
2.7
8.0
3.2

2.%
3.0 |
2.65
2.5
2.4
2.35 |
2.3

2.3 ‘
2.5
245

2.5
2.8
2.3
8.2
2.85
2.5
2.5
2.5
2.45
2.%
2.45 {

2.4
2.4
2.%
2.8
2.3

2.46
2.4
2.4
2.4
2.7
2.5
2.5
2.46
2.45
2.4
24
2.4
2.36
2.6
2.5
2.5
2.5

2.5
2.%
2.3
2.3
2.8
2.2
2.2
2.2
2.2
2.2
2.16
2.16
2.1
2.1
2.1
2.2
2.2
2.3
24
2.4
2.4
2.4
2.4
2.6

a River frozen January 1 to April 26 and December 6-31, 1905.

3.0
a
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DAILY GAGE HEIGHT, IN FEET, OF ZEALAND RIVER

Day. |April. May.
fioonaaad) fooooaod | XD
Pt 1o | atooad | 1 EX0
G | e | 3.3
deveceeidfeveenn| 82
Bocsaccnd lvocenoad 3.3 |
Booagoood poteaoad | KD ‘
Cocoroad Baoaoadd v KX !
Beveeennn 2.66 | 2.7
255 | 2.9 |
2,66 | 8.0 J
246 | 29
235 | 2.8 ‘
18........| 225 8%
d..ie...| 286 3.05]
16........| 4.05 | 29
16..... .., 365 | 295
17.eeee..| 3846 | 295
18...... ..| 855 [ 29
19...... 335 | 2.7 ]
2........| 385 27 |
4.0 2.5 '
3.16 | 2.45
2.85 | 245 |
2.76 | 2.6
275 | 3.2
275 | 27 |
27 % 2.75 | 4.0
28........| 265 3.8
P ocotmo 2.7 | 3.25 |
80........] 3876 | 2856
;) NN -esM2.75

June.

2.6
2.8

2.65
2.6
2.45
2.3
2.5
2.45
2.4
2.3
2.3
2.86

July.

2.8
2.46
2.26
2.65
2.556
2.46
2.36
2.3
2.35
2.4
2.35
2.3
2.25
2.16
2.26
<.
2.3
2.35
2.8
2.3
2.8
2.5
2.556
24
2.35
2.25

2.2
2.16
2.2
2.6

2.5

NEAR TWIN MOUNTAIN, N. H.—Coneluded.

Aug. | Sept. | Oet. | Nov. Dec.
2.85 'I 28 Jeveer feeeennn o] —
2.3 ‘ 2.15 ‘ ....... et L6
PXTI | | P | odanaad aaoaoong o
2.25 08| | loacegoad R [m——
2.25 2.06 o] (e 1
2.26 0¥, | lasonooot] bootoesd Ldgsadss
2.25 ‘ ) | |oaccacad ook bogaooas
X B0 | looboonod hoooad toacaooo
2.3
2.2
2.25
2.25
2.2
215 | 1.9 [.... a00d booaoans
2.2 1.85l- ............ Ce | —
2.2 X5 | bcxxcoee oo poooe
2.15) /1 I2.05%:- . ... oo [- .U TRn
PR BT | aoeatt 00
2.05 P8l | loacaaaad baaoaoad pacceacc
2,05 | 206 |........ sode hioooooc
215 | 20 50 o 0
2.16 2.0
2.25 2.25
2.2 2.85
2,151 2.250F-- - o bewias
2.15 295 1] e oaf e
8.06 216 L.......[... e | M. ol
2.65 CNTI| Bncrrr] lerenend Leneess
PXTY | OB |lsoutoned [sd8e0td boascooo
2.35 PXD || jorsoBiond o e —| oS
PX.T3 | Boooxoo|anooond hoooanod oo
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RATING TABLE FOR ZEALAND RIVER NEAR TWIN
MOUNTAIN, N. H.,, FROM AUGUST 29, 1903, TO
DECEMBER 31, 1904.

5 , 2 : 2 ; 5 :
02 | 3] 5 |88 |38
Feet. I Second-ft.| Feet. | Second-ft. Feet. | Second-ft.| Feet. | Second-/t.
1.76 4 2.20 22 2.70 82 3.60 | 368
1.80 [ T P 2.80 109 3.70 402
...................... 2.30 28 | 2.90 188 | 8.80 | 436
1.80 - T s 3.00 170 3.90 470
...................... 2.40 35 3.10 202 4.00 504
2.00 12 feecerecnefeansaneiannd 3.20 234 4.10 | 538
..................... 2.50 46 8.80 266 4.20 i 572
2.10 16 |eeceeecceforeccronnen 8.40 800 4.80 606
..................... 2.60 61 8.50 834 |eeecieicferccciennnns

The above table is applicable only for open-channel conditions. Itis based
upon 16 discharge measurements made during 1903 and 1904. It is well deflned
between gage heights 1.88 feet and 3.60 feet. Above gage height 3.30 feet the
rating curve is a tangent, the difference being 84 per tenth.
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RATING TABLE FOR ZEALAND RIVER, NEAR TWIN

MOUNTAIN, N. H . FROM JANUARY 1 TO

DECEMBER 31, 1905.

é o "5: Il é o Et; o

- m - M =) m .- w

4 5 a 5 2 g 3 5

B % g | £ g | 4 o [

g 2 & 2 i 2 ¥ 2

o =] o] =] ©] 2] (o] =)
Feet. | Second-ft. Feet. | Second-ft.| Feet. | Second-ft.| Feet. | Second-ft.

2.00 10 2.70 78 3.40 298 4.10 667

2.10 14 2.80 100 3.560 330 4.20 609

2.20 20 2.90 127 8.60 868 4.80 662

2.80 27 8.00 156 8.70 408 4.40 696

2.40 35 8.10 188 3.80 446 4.50 740

2.50 46 8.20 222 8.90 486 |cececeiefeccccnennane

2.60 60 3.80 267 4.00 528 1[-v0otec]cceccccccces
The above table is applicable only for open-channel conditions. It is based

on 18 discharge measurements made during 1938-1805. It is well defined be-
tween gage heights 1.9 feet and 2.6 feet.

10
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RATING TABLE FOR ZEALAND RIVER NEAR TWIN
MOUNTAIN, N. H.,, FROM JANUARY 1 TO
DECEMBER 31, 1906.

Feet. | Sec.-feet. | Feet. | Sec.-feet. | Feet. | Sec.-feet. | Feet. | Sec.-feet.

Gage height.
Discharge.
Gage height.
Discharge.
Gage height.
Discharge.
Gage height,
Discharge.

1.85 3 | 2.0 11 2.40 2 1 S [
1.90 4 2.20 17 2.50 45 I | B T | e vesiaan

4.00 8 280 | o ] 2.60 Y | e | B 000

The above table is applicable only for open-channel conditions. Itis based
on three discharge measurements made during 1906, and is merged with the
1905 rating curve at gage height 2.60 feet. It is fairly well defined. Above
gage height 2.60 feet use 1905 rating table.
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ESTIMATED MONTHLY DISCHARGE OF ZEALAND RIVER
NEAR TWIN MOUNTAIN, N. H.

[Drainage area, 14 square miles.}

Discharge in second-feet. Run-off. E

r— =]

=

: ; 28 CEAll 5

Month. E 5 Z?r 5:’; 8= =

g g : a%¢ | 23 39 3

= g L2 | B of =1

4 H 2 [S8F |28 | 42 | 2

o = ] SRE | o8 5 o

= = = @ 4] [ =

1908.
September........ 22 8 10.6 0.7560 | 0.887 |sevuanss| @ 0.97
October........... 36 8 17.8 1.27 1.46 654 2.77
November ....... 28 16 28.6 1.69 1.89 160 1.16
December 1-28.... 46 16 29.0 2.07 2.16 |[ssasares| 58.84
1904. |

R E:3 1 11T § o | B Iy e bt o] e R Incerend] | - ST
February....coeeosfeveeececeece]eaeraniiidainiaic] i, .48
March 27-31....40.0 170 86 76.4 5.89 1.00 [..evn.ss| b2.53
£:50350 ) oceanpaibanont) 504 28 97.9 6.99 7.80 6560 1.40
1 % g ondaBEERao0naGow 834 28 101 7.21 8.31 280 2.93
{1111 - PR 35 8 156.0 1.07 1.19 | ceeocce]enccnne
JUIYecececcenancnns 30 4 7.35 .626 .606 19 3.19
August...ocveennes 121 4 18.0 .929 | 1.07 24 4.48
September........ 620 4 7.4 .| 65.46 6.09 78 7.81
October........... 620 10 218 15.21 | 17.54 472 3.72
November........]| 283 31 119 8.50 9.48 412 2.30
December 1-8..... 96 81 68.8 4.20 o214 | bxooooon [oooaas

a Rainfall, September 15-30, 1908.
b Ralinfall for complete month.
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ESTIMATED MONTHLY DISCHARGE OF ZEALAND RIVER
NEAR TWIN MOUNTAIN, N. H.—Concluded.

[Drainage area, 14 square miles.]

Month.

Discharge in second-feet.

Run-off.

Minimum.

Maximum.
Mean.

per square

Second-feet
mile.

Depth in
Inches.

1905.
January....c.eeeee.
February..........
March...c.oceeeeeas
April..............
May...caieaaceannns
JUD@.eceecaac annns
fi71 K faaoooaoaaoomoad
August............|
September........
October.. ........

November.... ...

December 1-5.....
1906.
January.........

February..........
March..coeeeaennns
April 8-30.......0..

293
156
127
222
222
100
380
222

120
48.2
29.7
a8.8
65.1
40.4
41.3

128

31
20
10
10
27
20
14
46

20

546 190

1% EX fonoaneraaan o
JUDG.ceecttacsianns
July.. l
August..... |

September........

526
222
100
172

29

89
24
14
8
8

169
64.8
84.2
25.8
12.2

8.57
8.44
2.12
2.74
4.85
2.89
2.95
9.14

18.57
12.07
4.63
2.44
1.84

.871
|

9.88
8.84
2.44
8.16
5.19
8.83
3.29
1.70

Per cent. of
ralnfall.

299

263
115

Ralnfall In lnches.

]

3.76
1.88
8.80
8.82
8.92
5.85
4.55
1.76
1.59
a0.82

.40
.62
al.30
5.50
4.50
8.84
4.30
8.08

a Rainfall for complete month.
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LITTLE RIVER NEAR TWIN MOUNTAIN, N. H.

This station was established January 21, 1904, by F. E.
Pressey, and discontinuedSeptember 15, 1905. It was located
at the rongh wooden highway bridge about two miles south-
west of Twin Mountain, and about two miles above the
entrance of Little River into the Ammonoosuc. The area of
the drainage basin at this point is about eleven square miles.
This drainage basin is adjacent to that of Zealand River, pre-
viously described, and practically all forest cover has been
removed from it. The slopes are steep, and there is no pond-
age or artificial storage. This station was established in order
to obtain comparative data as to the time and duration of
freshets. A few discharge measurements have been made
during 1904 and 1905, but it is not intended to make any esti-
mates of discharge for this point.

The channel is straight for about 50 feet above and 800 feet
below the station. The banks are rocky, low, and clean, and
liable to overflow. The bed of the stream is of large boulders
and extremely rough. The current is swift at all stages.

A standard chain gage, which was read twice each day by
Edward Lynch, is attached to the floor on the downstream
side of the bridge; length of chain, 12.32 feet. The gage is
referred to bench marks as follows: (1) A marked point on
the floor of the bridge near the zero of the gage scale; eleva-
tion, 10.73 feet. (2) A cross on a boulder on right bank, about
32 feet from end of gage box; elevation, 9.05 feet. Elevations
tefer to gage datum.
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DISCHARGE MEASUREMENTS OF LITTLE RIVER NEAR
TWIN MOUNTAIN, N. H.

Area of | Mean Gage Dis-
Date. Hydrographer. Width.|saction.| veloeity. height.| charge.
1904, Feet. | Sq. ft. |Ft.pr.sec.| Feet. | Sec.-ft.
Aug. 23¢| H. K. BaTTOWS....cv0 o0 22 26 2.04 5.58 i
Sept. 26a| Barrows and Norcross.. 22 a2 2.08 5.76 (i3]
Oct. 12b| T. W. NOrCro88...eseers.. 21 28 .94 5.80 26
1805.
May 8c ! T. W. Norcross... 28 83 2.18 5.80 kvl
Aug. 26d| T. W. NOICTrOBB.cceeensess 24 18.3 .72 4.88 18.2

a By wading one mile below the gage.

b By wading.

¢ From the bridge.
d By wading; meter on a rod.
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DAILY GAGE HEIGHT, IN FEET, OF LITTLE RIVER,
NEAR TWIN MOUNTAIN, N. H.

Day. | Jan. | Feb. | Mar. Apr. May. June. July.
1904 | P e
1 [eeeeos| 4.8 | 4.7 | 4.9 | 6.16 4.9
2 [eee...[4.85 | 4.6 | 4.9 ‘ 6.1
8 [......|4.8 |5.0 | 4.9 |5.86 | 65.06 | 5.36
4 |....../4.6 | 5.85 | 4.95 ‘ 6.0
5 4.65 | 5.05 | 6.06 | 6.1 I 6.0
8 4.8 | 4.7 |5.06 | 6.1 | 6.1 |5.0
7 6.1 |4.656 | 5.46 | 6.06 | 5.0 | 4.96
8 6.06 | 5.2 | 5.85 | 6.0 | 5.0 | 4.9
9 4.8 (5.0 | 6.16 | 6.0 l 5.0 | 4.9
0 |......| 4.7 | 4.95|86.2 |5.85 ‘ 4.9
1 l....../ 4.8 | 4.8 | 5.8 | 6.2 ‘5.0 4.9
12 4.6 (4.8 | 5.6 5.9 | 4.90 (4.9
18 4.6 |4.7 |5.45|6.85 ‘ 4.90 | 5.26
14 [eee...[ 4.8 | 4.7 | 6.4 |5.85 ‘ 4.95 | 5.06
16 4.6 | 4.7 | 5.85 |5.95 ! 5.0 |6.0
18 4.8 |4.7 | 5.8 | 8.6 ‘5.0 6.0
17 4.6 | 4.7 | 5.85 | 6.26 | 5.0 | 4.9
18 4.8 | 4.7 |6.16 | 8.06 ‘ 4.96 | 4.9
19 4.6 | 4.7 | 5.0 | 8.2 ‘4.9 4.9
20 4.8 (4.6 | 65.4 [6.16 | 4.9 [ 4.9
21 4.8 | 4.6 |6.16 | 5.9 [4.9 4.8
22 6.2 |4.85 (5.4 [6.8 ‘ 5.06 | 4.8
23 5.0 | 6.85|6.16 | 5.7 | 5.0 |4.8
24 4.85 [ 6.6 | 5.85 | 5.85 | 5.0 (4.8
26 |4.7 | 4.8 | 5.7 | 5.95 | 5.8 I4.9 4.9
26 [4.7 | 4.6 [6.46 5.76 (5.6 | 4.9 | 4.9
27 | 4.7 (4.7 | 6.4 |6.56|5.66 6.1
28 | 4.7 | 4.7 | 5.25 | 5.56 | 5.45 | 4.9 | 6.1
29 | 4.66 (4.7 | 6.16 | 6.0 | 5.8 |'4.9 5.46
30 (4.8 |......[5.2 [8.1 [5.26|4.9 |6.16
81 |4.8 |.cc...| 5.1 [ee.eeo 5.2 [eeeel] 5.0

Aug.|Sept.| Oct.
5.2 Is.o 6.06
5.05 | 5.0 | 6.75
5.15 | 5.1 | 5.66
6.1 | 5.8 |5.66
6.1 | 5.16 | 5.45
6.1 | 6.1 |6.65
5.0 | 5.1 |5.45
5.0 | 6.1 | 6.4
5.0 | 5.1 | 5.8
5.0 |5.o 5.8
5.1 | 5.0 :5.3
5.16 | 5.0 | 6.3
5.1 | 5.0 Is.s
5.0 | 5.0 | 5.8
5.2 :e.e | 5.2
6.1 | 5.85 | 5.2
5.1 | 6.5 | 5.2
5.1 : 5.85 | 5.2
5.0 | 5.7 | 5.2
5.9 | 65.4 | 6.2
5.85 | 5.95 | 8.2
5.55:5.55 8.1
5.75 | 5.45 | 6.9
5.85 | 5.6 | 6.56
5.3 :5.75 5.5
525]555 565
5.15 | 5.45 | 5.55
5.1 | 5.4 ‘5.35
5.1 | 545 | 5.8
5.06 ‘ 6.06 | 5.25
5.0 |eeene| 62

Nov. Dec.
5.2 ; 5.1
5.2 | 5.1
5.2 | 6.1
5.2 | b.1
6.2 | 5.1
5.15! 5.1
6.1 | 5.1
6.1 | 5.1
5.1 5 5.1
n5.25 | 6.1
5.25 | 6.1
5.2 : 5.1
%1 |booaso
1 | rery
5.1 l
6.1 [eeeee.
(3 lrocas
e
5.46 |oeueee
6.16 |......
526 |oe....
5.1 1

1
5.1 |.eeeee
(3 | oo
6.1 ;
B.2 |eeeeee
5.1 1
(¥} | oo

a November 10 to December 31, 1904, gage heights probably affected by

anchor ice.
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DAILY GAGE HEIGHT, IN FEET, OF LITTLE RIVER,
NEAR TWIN MOUNTAIN, N. H.—Concluded.

1
Day 'Apr.[Mny.

1906
1

© 0 3 & O -

10
11
12
13
14
16
16

wesas

6.7
5.85
6.76
6.856
6.3
6.5
6.86
6.45
6.6
8.8
6.3
8.26
6.1
6.06
6.1
6.15

June.| July./Aug. lSep Day
T —*"‘11905
6.25 | 6.0 | 5.0 | 5.56

5.2 | 65.45|4.8 | 5.5 | 18

5.45 5.5 ' 4.8 | 6.1 19

5.4 | 5.85 | 4.75 | 5.8 | 20

5.25 | 5.16 | 4.7 | 5.5 || 21

5.85 | 5.05 | 4.7 | 5.4 || 22

5.45 | 5.0 |47 | 5.4/ 28

5.45 | 5.0 | 4.95 |.....|| 24

5.8 | 4.9 | 4.95 |.....|| 26

525 | 4.9 | 476 |..... 28

5.2 |4.9 4.7 s 27

5.6 | 4.9 | 4.7 || 28

5.56 49‘475 |28

5.65 | 5.0 ‘47 - 80

5.4 | 495/ 4.75 [ 31

5.3 ‘ o~

June.|July.(Aug. |Sep.
5.8 | 6.1 | 5.06 [iieure
683 | 5.0 | 4.9 [ieee-
5.4 | 4.95 | 4.86 [ius.nn
6.2 |4.9 | 4.8 [ieeas
5.2 | 4.9 | 4.7 [uon.
65.16 | 4.8 | 4.7 [......
5.06 | 4.8 | 4.8 [iaesus
5.0 | 4.8 | 4.7 [seasss
5.0 | 4.8 | 4.56 [siesee
5.8 | 4.8 [4.4 |.ieen
5.66 | 4.8 | 5.4 [.nens
5.4 | 4.7 | 4.96 |cisses
5.26 | 4.7 | 4.9 [eunns
5.15 | 4.9 | 6.7 |.ues--
wsvess| 5.85 | 5,85 |veenan

Apr. May.
a | 6.25
veeed| 6.45
viaes| 8.35
ceess| 6.06
vesss| 6.0
vesss| 5.85

..s| 5.8
caaes| 65,66
6.05| 6.5
6.06/ 6.6
6.0 | 8.ib
6.0 | 5.9
6.16| 5.76
8.26/ 6.76
veves| 5.55

a River frozen January 1 to April 24, 1805.
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DISCUSSION OF RESULTS.

In the previous report upon the Hydrography of the White
Mountain Region, the hydrographic data obtained were con-
sidered in two parts: first, the records for the drainage basin
of the Pemigewasset River, and second, the data which had
been collected for the several basins during 1903-°04.

For the Pemigewasset basin there was available the records
of gage heights, extending back to Janunary 1, 1886, and
rainfall records beginning with June, 1888, beside the data
obtained by the survey. In the light of gagings made since
1904, it is probable that the bed of the river near the Ply-
mouth gaging station changes in condition slightly from time
to time, and a different rating curve has been used for
1905-'06. Consequently the estimates of tlow made previous
to September, 1903, may be considered as subject to some
error, although it is believed that this is not very large. The
following tables, regarding Pemigewasset River at Plymouth,
continue the data presented in similar form in the first report,
bringing it up to the present season :
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PEMIGEWASSET RIVER AT PLYMOUTH, N. H—TABLE
SHOWING RATIO OF RUN-OFF TO RAINFALL FROM
JUNE TO OCTOBER, INCLUSIVE, DURING THE PERIOD
1888 TO 1906.

| Ratio of

Yeer. Goeheny | (lachesy | mm-ofto
18BE, = s e re o e e e e Ry 14.89 21.90 0.68
T P hoaooapxaaanasoaamment amdadaoda ! 15.42 | 21.22 0.78
1800 e o e e e e ererarear s ' 18.31 23.57 0.77
T b oo G YTy o) 6.51 16.62 0.39
S bodbnnoaa0a00000a60060306660003007 12.34 22.27 0.55
T e artrrrraii i oo 7.1 17.58 0.44
1884 . e uenrnenrninrnrneintenenenenenss 587 | 17.40 0.84
T O O AOEE0B000aE 00000 4.95 16.89 0.30
1B0B..senrneneaeantces soneruaonanes .75 18.51 0.47
BT — 14.55 17.58 0.88
D hoomODaane000OIaOUIRI 000 6.58 | 18.97 0.85
1B e e 2.74 | 13.92 | 0.20
1900 enererrnenenereenenerereesaenns 4.38 | 13.63 0.82
100122 asreeretnnaraessnnnnnnnyiloit | 6.79 16.70 0.41
BT P ronan I anoaRaaanoaanenabacanana | 14.49 ! 21.57 0.67
1803+ veeeeeeeeeeeereeeneeeenaennes | e | 1878 0.48
1804. e .uenenenenrneeaeeennreenenns 7.48 20.02 0.87
10055 e — 11.18 24.43 0.46
1808 (June to September, inclusive) 5.51 | 10.60 0.52

Considering the 18 years, from 1888 to 1905, inclusive, and
dividing this period into three parts,—six years, from 1888 to
1893, inclusive; six years, from 1894 to 1899, inclusive; and
gix years, from 1900 to 1905, inclusive. The average ratio of
run-off to rainfall in the first period is 0.59; in the second
period is 0.42 and in the third period is 0.44. Considering
the 17 years, 1888-1904, inclusive, and omitting the five years,
1888, 1889, 1890, 1897 and 1902, as these show abnormally
high ratios—perhaps due to exceptional conditions of ground
water—we have 12 years. Dividing this into two periods of
six years each, we find the ratio of run-off to rainfall in the
first is 0.42 and in the second is 0.35.
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In the following table have been arranged in cubic feet per
second per square mile the minimum recorded run-off in each
year, the mean for the lowest month and the mean for the
three lowest months. The years from 1886 to 1906 have been
divided into three periods of seven years each,and the average
run-off in cubic feet per second per square mile for each period

computed.

PEMIGEWASSET RIVER.

a%s | 27¢2 Sg=83
Year. E'-‘E. 3"‘;5, Eauy
28g | Sgiy | gREis
885 | 283 | ssiis
B & § BEa 2= BSa
.80 .77 85
57 7 .79
.50 1.11 1.78
.39 1.76 2.18
44 1.88 2.45
.24 .38 .63
.30 .76 1.47
.27 .39 .85
.24 .28 .64
.30 .48 .62
.80 .80 .92
.27 .42 .1
.24 .47 .50
.20 .32 .38
.22 .35 .40
.80 .42 .85
.50 1.13 1.78
.28 .43 .63
.24 .65 .68
.52 1.12 1.15
1906 (up to OCtober 1)...ceeeveeresennsss .28 .36 .71
18t period (7 years)..c.ceveeienccsecseanes .39 1.08 1.44
2d period (7years).....cee. cevueers e .26 .45 .66
8d period (7years)....c.c.ciieies cenennnn .83 .62 .85
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From the data which have been collected since September,
1903, the following tables are compiled, based on records of
gage heights and numerous current meter measurements, and
the rainfall records at the stations previously noted. The first
of these tables shows the ratio of run-off to rainfall by months,
of the different drainage areas. The second shows the average
ratio of run-off to rainfall for the three months of July, August
and September, 1904—’05-’06. The third shows the minimum
recorded discharge in cubic feet per second per square mile for
each of the three months, July, August and September, 1904
’05-’06; and the fourth shows the mean run-off in cubic feet
per second per square mile for each of the stations for the
months of July, August and September, 1904—05-06.

TABLE SHOWING RATIO OF RUN-OFF TO RAINFALL, BY
MONTHS, FOR DIFFERENT DRAINAGE AREAS.

1903. 1904.

Rivers.

Oct. | Apr. May./June. July. Aug. Sept. Oct. Nov. Dec.
88C0. .. cr0ccecnss | 0.51 2.10 | 2.20 | 0.74 | 0.88 | 0.20 | 0.22 | 0.78 [+ e,oeu|evrunn
Pemlgewasset...| 0.28 [...... 1.70 | 0.48 | 0.16 | 0.27 | 0.80 | 0.84 | 120 b4
Israel (above)...| 0.61 | 1.560 | 2.00 | 0.65 | 0.28 | 0.86 | 0.62 | 1.84 | 1.62 [.....-
Israel (below)...| 0.88 1.40 | 1.80 | 0.67 | 0.26 | 0.81 | 0.50 | 1.80 | 2.03 |....-.
Ammonoosuc....| 0.62 6.74 | 4.19 (a0.68 | 0.28 | 0.27 | 0.84 | 1.12 61 |eev...
Zealand.......... | 0.54 | 65.60 | 2.80 |«0.61| 0.19 | 0.24 | 0.78 | 4.72 | 4.12 |.cvces

1805.

Rivers. Jan.|Feb.| Mar.| Apr.| May.|June.|July.| Aug.|Sept. Oct.' Nov.
88C0.ccccecreces]oaosi]eeees i ...... 2.82 | 1.99 .66 .28 .48 .86 .88 .69
Pemigewasset.......[..... | ...... 8.16|1.80| .50| .43| .27 | .61 | .63 .50
Israel (8bOve)..|..c..fesnes [svesne] venes 1.67| .96 | .89 | 1.19 | 1.87 | 2.28 .76
Israel (below)..|.....[..... | | - 1.46| .88| .84 |1.17|1.20 | 1.78 .m
Ammonoosuc..|.....|..... [ 2.48|1.97 | 72| .41| .41| .62/ .80 .60
Zealand .......ufeenesenen. [FETTPH PP 2.99 | .98 | .62 .56 1.14|1.80 2.07

|
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1908.
Rivers. Jan. Feb. ‘ Mar.| Apr.|May.|June.|July.(Aug. |Sept.
12 7T Y FETTTTY (RN iy 8.09 | 1.25 .59 .50 .28 .24
Pemigewasset.cc.coeeeee | ceeeefeccecafonrene]eneens 1.81| .80 | .85 | .48 .27
Israel (AbOve).ceeeeveeensfeness I e T ET T FETETH FETTER! FEPETH FPEPE
Tsrael (Delow).veererensne [roeast e Vereell | e b o g oo i ......
AIMONOOSUC: e+ eeeenreensfenesns [rree|eenees ', 3.88| 1.78| .89 | .80 | .27 .36
Z1ANA..+uurrrennnerrennileennes i ........... |- 2.58 | 1.15 | .84 | .49 .32
| |

a Using rainfall at Jefferson Highlands.

TABLE SHOWING AVERAGE RATIO OF RUN-OFF TO
RAINFALL FOR THE THREE MONTHS OF JULY,
AUGUST AND SEPTEMBER, 1904-'05-06.

Rivers. I 1904. 1905. E 1908. ‘ Mean.
N EDE000aIT000060ITE0BO0THABOBAB00 I 27 .46 | .84 .85
[ |
Pemigewasset ... cooeevieeiiiiannnn | 24 .40 | .88 .38
Israel (Aabove)..ceveereerieennnieinen Wi 118 feeniereccnssfecccencens
18rael (below).ceeereeeeersrenasn, .38 ) bocotoronoa  poooodhs
AININONOOBUC. cceeetteesesssssasnsnn .29 .48 .41 .88
FA N1 lbo000000000000660B00000000000Y .40 77 .65 .57
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DISCUSSION OF TABLES.

The first two tables are of doubtful value, and indicate
plainly that in many cases the average precipitation over the
various drainage basins was not obtained. These ratios for
Israel River seem to be most widely at variance, indicating
a much greater rainfall upon this basin than that shown at
Jefterson Highlands.

The tables of minimum and mean run-off for the three sum-
mer months are of more definite value, although the number
of years covered is too small to warrant definite conclusions.

It is evident that thus far the run-off has been rather high,
as shown by the table of means for the three months. No
very dry year has occurred as yet, although the present season
(1906) has been one with considerably less than the average
precipitation.

CONCLUSIONS AND RECOMMENDATIONS.

It is not possible to draw definite conclusions regarding the
effect of deforestation upon run-off from the few years’ data
at hand. A good beginning has been made, however, in the
study of this important question, and valuable information
obtained, and it is hoped that the work can be carried on for
several years to come and perfected more in detail, in the
light of the experience gained in the past.
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FOREST CONDITIONS IN SOUTHERN
’ NEW HAMPSHIRE.

INTRODUCTION.

In March, 1905, the New Hampshire Legislature passed
the following resolution, supplementary to one passed in
February, 1903, which authorized the Forest Service (then
the Bureau of Forestry) to conduct a general examination
of the forests of the White Mountain region:

Resolved by the Senate and House of Representatives in gen-
eral court convened, That the unexpended balance of the sum ap-
propriated by Chapter 139, Laws of 1903, be, and hereby is, placed
at the disposal of the Forestry Commission for use in the com-
pletion of the forest survey of the State, and the Governor is
hereby authorized to draw his warrant for the same.

Approved March 10, 1905.

The results of the study authorized by the resolution of
February, 1903, have already been published as Bulletin
55 of the Bureau of Forestry. The study of forest condi-
tions in southern New Hampshire, authorized by the reso-
lution just given, the results of which are here presented,
completes the forest survey of the state.

The report may briefly be summarized as follows:

1. The area included is about 3,500,000 acres, or 57 per
cent. of the entire state.

2. The present forest consists entirely of second growth,
chiefly in small lots, but occupying about two thirds of the
total land area. The forest area has been greatly extended
by the abandonment of improved farm land, in rapid prog-
ress since 1880. White pine and gray birch have been
the most aggressive in the process of restocking.
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3. White pine, red oak and chestnut are the most impor-
tant trees, and lend themselves the most readily to forest
management. Methods of managing the various types of
forest are proposed.

Under average conditions, the rate of growth in value
for fully stocked white pine stands falls below 4 per cent.
between fifty-five and sixty years of age.

Forest planting, both as a means of rendering produc-
tive abandoned fields and pastures and of assisting repro-
duction on lands already partially stocked with seedlings,
should receive serious consideration.

‘With land at $5 and cost of planting at $7 an acre, and
with money valued at 4 per cent., the financial rotation for
white pine falls at fifty-five years.

4. The mill tallies show that:

(@) Under the present system of grading and with pres-
ent prices, the appreciation in value of lumber due to im-
provement in quality with age is enough to prolong the
financial rotation of white pine ten years.

(b) The appreciation in value of chestnut lumber due to
improvement in quality with age may be left out of account
for trees over sixteen inches in diameter.

(¢) With present prices there is a slight advantage in
cutting chestnut logs less than nineteen inches in diameter
outside bark into switch ties, and larger logs into plank.

5. The forest fire problem is not a serious one, the chief
demands being a further education of public sentiment,
and a division of the expense of fire protection between
the state and the towns.

6. The summer resort business is growing in importance,
and should be encouraged by avoiding unnecessary clear
cutting near places of special interest, and by leaving strips
of woods along the roads.

7. The present method of taxing forests is unjust and the
need for revision is urgent. A plan for taxing the gross
income from forests at the time of final cutting is proposed.
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8. A state forester is recommended to be head of the fire
warden service, to furnish expert advice to forest owners,
to collect and publish forest statistics, and to establish a
state nursery.

PHYSIOGRAPHY.

Area.—The territory covered by this report and in it
referred to as southern New Hampshire, is that part of
the state lying south of an east and west line drawn through
the northeast corner of the town of Freedom and passing
through Tamworth and Sandwich in Carroll County, and
through Campton, Rumney, Wentworth and Orford, in
Grafton County. The area included is about 3,500,000
acres, or 57 per cent. of the entire state.

TOPOGRAPHY.

New Hampshire, south of the White Mountains, may be
divided into four topographic regions: (1) A hilly or
mountainous area in the western portion, several miles
wide and about eighty miles long, extending from the
Massachusetts line near Winchendon northeastward to the
center of Grafton County. The average height of this
ridge is about 1,500 feet, the most prominent elevation
being Monadnock, about 3,200 feet. Its western slopes are
drained by the Connecticut River and its tributaries, the
Mascoma, Sugar and Ashuelot rivers. The eastern slopes
are drained by the Merrimack; (2) The southeastern por-
tion of the state, extending about twenty-five miles inland
from the coast, a low, level basin with only occasional hills.
It is drained by the Piscataqua River, and its principal
tributary the Salmon Falls River; (3) Between these two
regions a well-drained, rolling stretch of country over
3,500 square miles in extent, with an average elevation of
less than 600 feet. Occasional eminences like Kearsarge
Mountain and the Mink Hills reach a much greater height.
It is drained by the Merrimack River, which is formed by
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the junction of the Pemigewasset, draining Squam and New-
found lakes, and the Winnipesaukee River, draining the
lake of the same name; (4) The lake distriet, consisting
of the large basin of Winnipesaukee, Squam and Ossipee
lakes, lying mostly in Carroll County. This is essentially
a plain with four isolated mountains imposed upon it, of
which Gunstock and Ossipee reach a height of almost
2,400 feet.

Soil.—There are four general classes of rocks underlying
the surface of New Hampshire, and in consequence four
general classes of soil. In the Connecticut River Valley
north of Claremont, and in the extreme northern part of
the state, in the vicinity of Colebrook, the rock is mostly
limestone. The soil is fertile and here is the best agri-
cultural land. South of Claremont, in the eastern part of
the valley, the rocks are slates and schists, and the soil
therefore contains a large percentage of lime and mag-
nesia. This is fertile and well suited for agriculture. A
soil very similar to this is produced by the rocks bordering
the coast of Rockingham Gounty, and extending northward
up the Piscataqua River. The remainder of the state is
underlain by gneiss and granite, which produce soil of
various qualities according to the local character of the
country.

During the glacial period rocks were ground up and the
soil was transported long distances. For this reason fertile
lime soils are now found in many places south and south-
east of Colebrook and Claremont. In the south-central
part of the state the pulverization a d solution of the
granite rocks by the ice and water added potash to the soil,
thus benefiting it.

Though often fertile, by far the largest portion of south-
ern New Hampshire is rendered unfit for agriculture by
the great mass of boulders covering the surface of the land,
or because the soil is not deep enough, or because it is too
sandy.

Climate.—The climate of southern New Hampshire is in
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the main much like that of the rest of New England. The
following table gives the average temperature for a number
of years:
Mean temperature
Yearly Summer Winter

In the vicinity of Manchester, N. H., 48°F. T0°F. 26°F.
In the Monadnock region, 42° 64° 21°
In southern New Hampshire, 44-48° 66-70° 21-26°

The average annual amount of precipitation in this
region is between thirty-five and forty inches, which is
more than enough to support a good forest growth. The
amount of rainfall varies from place to place. In the
southwestern part of the state it is forty-three inches.
Near Portsmouth it is thirty-five inches, while it is forty-
five inches in the Merrimack Valley between Manchester
and Nashua.

TEE OrIGINAL F'OREST.

Of the original forest which once covered southern New
Hampshire practically nothing remains. From few small
virgin stands, a study of the present second-growth forests,
and bits of local history, however, a general idea of its
composition can be gathered.

Along the river valleys and on the sandy soils in the
eastern part of Rockingham County, white pine was pre-
dominant, with red and pitch pine occupying the drier,
gravelly soils. On the higher elevations, with a lower
limit approximating the 1,500-foot contour, red spruce
found its home. The intermediate uplands, comprising the
bulk of the area, supported a growth of mixed hardwoods
and hemlock, with white pine scattered singly or in groups.
In the swamps, which, although small, are common at all
elevations, grew red maple, black and white ash, black
gum, balsam, spruce, tamarack and, near the coast, white
cedar.

The composition of the hardwood mixtures was variable.
Associated with pine in the low-lying region, from the
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lower Merrimack Valley to the coast, were white oak, black
oak and red maple, with smaller proportions of red oak,
black and paper birch, hickory, black cherry, elm, bass-
wood, white ash, sugar maple, and beech. With the
increase in elevation north and west, black oak disappeared,
white oak became less common, and red oak appeared
among the leading species, which, with considerable local
variation, comprised red oak, red and sugar maple, black
and yellow birch, beech, and, within their commercial
range (see map), chestnut and white oak. Species of
secondary importance were paper and gray birch, popple,
white ash, elm, basswood, black cherry, butternut, and
hickory. Above 1,200 feet elevation, yellow birch, sugar
maple and beech became more prominent, and, in mixture
with spruce, reached an altitude of 2,400 feet.

‘With the settlement of the country, lumbering and fire
began to have their effect upon the forest, gradually trans-
forming it from a few uniform, relatively permanent types
to an irregular mixture of temporary types, all with a tend-
ency to revert naturally to the original type. At first only
the more valuable pine and oak were cut, and this culling
process, by encouraging the less valuable species, exerted
an unfavorable influence upon the composition of the
forest. The demands of an increasing population, how-
ever, with the consequent improvement of transportation
facilities, gradually led to the utilization of inferior
material, and thus encouraged clear cutting. This clearing
of the forests, supplemented by fire, was followed by an
even-aged second-growth, the composition of which was
largely determined by the relative abilities of the various
species to reproduce under the conditions thus brought
about. The hardwoods, which all sprout from the stump,
were given an advantage over the softwoods, which do not
sprout. White pine, although further handicapped by the
infrequency of its seed years, escaped serious depletion by
virtue of its rapid and vigorous growth. The slow-growing
hemlock quickly overtopped in the competition for growing
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space, was enabled to continue the struggle for existence
by its extreme tolerance of shade. Paper birch, gray birch
and popple, with their light, wind-blown seed and rapid
growth, became more abundant. Oak and chestnut, su-
perior in sprouting capacity, at least held their own. And
pitch pine, with its thick, fire-resisting bark and its meager
demand for moisture, came to be the sole survivor on sandy
or gravelly soils repeatedly swept by fire.

A third factor of importance in transforming past to
present conditions has been the reversion of cleared land
to forest. According to the reports of the United States
Census, about one million acres of improved farm land has
been abandoned in New Hampshire, mostly since 1880.
This amounts to one fourth of the area included as south-
ern New Hampshire. In restocking this land, white pine
and gray birch have been most aggressive; and since gray
birch is a short-lived, thin-foliaged tree, easily crowded out
of existence, this process has greatly extended the area
occupied by pine. But, as a result of insufficient seeding,
most of the stands thus established were too open for
proper development. Consequently the trees are many of
them bushy in form, and much growing space has been
wasted.

At the present time stands over eighty years old are rare.
Below this all ages are well represented. In the vicinity
of the older settlements, however, especially in the south-
eastern part of the state, most of the woodland has been
cut over two or three times, and sapling stands are more
abundant than elsewhere.

THE PRESENT FOREST.

Extcnl.—The present forest oceupies about 66 per cent.
of the total land area. The greater part of it is composed
of small lots, rarely exceeding 200 acres in extent, with
cleared land interspersed. This necessitates a broad classi-
fication of the area according to the proportion of forest

7



178 REPORT OF FORESTRY COMMISSION.

and cleared land. On the accompanying map the area is
divided into four classes as follows:

Land area I'orest area
Acres. Per cent. Acres. Per cent.
I. Over 90 per ceut. torest
(average 95 per cent.), 816,694 24.5 775,859  35.3
II. 50 to 95 per cent. torest
(average 75 per cent.). 1,689,446  50.7 1,267.084 57.6
III. 10 to 0 per cent. forest
(average 25 per cent.), 605,907 18.3 151,477 6.9
IV. Less than 10 per cent.
forest (average 2 per
cent.), 216,621 6.2
Total, 3,328,668 100.0 2,19

The averages given are rough estimates, and the forest
areas which are based on them therefore are only approxi-
mately correct.

In interpreting the results of this classification, it should
be remembered that classes 2 and 3 are based on broad
averages, and may include areas of unbroken forest or
cleared land up to six or seven hundred acres in extent.

A study of the map reveals the following facts:

1. Class I is largely confined to the higher altitudes, but
is found at lower elevations wherever unfavorable soil
conditions have either prevented improvement for farms
or else hastened their abandonment and reversion to forest.

2. Class IT is the most extensive. It is also widely dis-
tributed, heing common at all elevations.

3. Class IIT oceurs partly as an extension of (lass IV
up the river valleys. but is also found in considerahle
quantities at higher elevations.

4. Class IV is almost entirely confined to the lower por-
tions of the main river valleys.

It is also interesting to note that Class IV comprises only
one fifth of the total cleared area, the other fomr fifths
being mixed with forest, while of the total forest area one
third is included in ('lass I.
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Classification of the Forest.—A division of the existing
forest into definite types is impracticable. Not only are
recognized types nwunerous and ill-defined, with many inter-
mediate gradations, but they are intermixed in quantities
too small to be shown on a map of convenient scale.

The following scheme of -classification was, therefore,

adopted :

Acres
Softwoods—over 80 per cent. softwoods, 38,012

Softwoods-hardwoods—50 to 80 per cent.
softwoods, 790,105

ITardwoods-softwoods—50 to 80 per cent.
hardwoods, 2,229,965
Hardwoods—over 80 per cent. hardwoods, 33,619
Pitch pine and scrub oalk, 20,346
Barren land, = 7,507
Less than 10 per cent. forest, 209,114
Total land area, 3,328,668

Per cent.
1.2

23.7

67.0
1.0

.6

2

6.3
100.0

The above areas include both forest and cleared land.
In order to obtain the areas actually occupied by forest,
each type was subdivided into the classes given in showing
the distribution of forest and cleared land, and the area of
each subdivision multiplied by the average per -cent.
accepted for that class. The results of these calculations

TForest area

follow:
Acres
Softwoods, 24,143
Softwoods-hardwoods, 561,040
IHardwoods-softwoods, 1,585,836
Hardwoods, 8,405
Titeh pine and serub oalk, 19,328
Total forest area, 2,198,752

Per cent.
1.1
25.5
72.1
4
.9
100.0

Under the head of softwoods are included all conifers or
evergreen trees, of which only white pine, spruce and hem-
lock are important. The hardwoods, or broad-leaved trees,
are more numerous. Those of importance are paper, black,
yellow, and gray birch, red and sugar maple, red and white

oalk, chestnut, beech, white ash, and popple.
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Softwoods.—With the exception of a small patch of
spruce near the summit of Mount Monadnock, this type
consists chiefly of white pine, and is confined to a few
small areas within twenty miles of the coast. Near Fre-
mont the type presents an unbroken forest, including many
merchantable stands from fifty to eighty years old. Else-
where it is found in agricultural sections, and comprises
more or less scattered stands, most of which are too young
to be merchantable. These consist usually of a mixture of
white pine and gray birch. Since, however, gray birch is
either removed for firewood or crowded out by the pine,
it was disregarded in mapping.

Softwoods-hardwoods.—This class includes those portions
of the present forest in which the original proportion of
softwoods has been reduced, but not below 50 per cent.
The bulk of it occurs in a continuous body, extending from
the lower Merrimack Valley eastward to the coast, and
thence northward in a narrow strip along the state line to
Lake Winnipesaukee. A considerable amount is also found
along the divide between the Connecticut and Merrimack
watersheds, where, above 1,500 feet elevation, the soft-
woods are reinforeced by spruce.

Hardwwoods-softwoods.—This covers most of the area
formerly occupied by the extensive hardwoods-hemlock-pine
type referred to in the description of the original forest,
and has encroached to a considerable extent upon the pine
and spruce types. The proportion of softwoods has de-
creased, but the aggressiveness of pine and spruce in re-
stocking abandoned farm land has prevented serious de-
pletion.

Hardwoods.—The two areas falling under this head are
situated in a farming section near the headwaters of minor
tributaries to the Connecticut River. The small quantity
of softwoods may be explained by the lack of abandoned
farms and the abundance of sugar orchards.

Pitch pine and scrub oek.—In this type are included
areas northeast of Liake Winnipesaukee, on which the soil



REPORT OF FORESTRY COMMISSION. 181

is coarse sand or gravel. The original forest was com-
posed largely of red and white pine, but fires which fol-
lowed lumbering have repeatedly swept the ground, which
now is covered with a growth of scrub oak and scattered
pitech pine, the only species able to endure such adverse
conditions. Similar areas, though smaller, are found else-
where, especially in the Merrimack Valley.

Barren land.—This includes land incapable of supporting
commercial tree-growth, such as the summits of the higher
mountains and the sandy barrens near the coast.

Commercial Range of Important Trees—On the accom-
panying map is shown the range within which five impor-
tant trees are found in conunercial quantities. White pine
and red oak were chosen because of their leading impor-
tance, and spruce, chestnut and white oak because of their
limited range. The other trees are either of wide distri-
bution or of minor importance.

An examination of the map brings out the following
facts, considering which it should be kept in mind that
even within their ranges, white pine, red oalk, white oalk,
and chestnut are in general confined to elevations below,
and spruce to elevations above, 1,500 feet.

1. White pine and red oak have a common range, broken
only by the southern extension of the YWhite Mountains.

2. Spruce is found in a belt, averaging about twenty
miles in width, extending from the White Mountains sonth-
ward along the divide between the Connecticut and Pemige-
wasset-Merrimack watersheds.

3. Chestnut extends in a broad tongue up the Merrimack
Valley to Franklin, and in a narrow strip up the Connec-
tieut River to Charlestown.

4. White oak extends up the Connecticut and Merrimack
valleys a little beyond the chestnut, reaching the south
shore of Squam Lake and the west shore of Lake Winni-
pesaukee; also from the lower Merrimack Valley eastward
to the coast, and thence northward in a narrowing strip to
the southeast shore of Lake Winnipesaukee.
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LUMBERING.

Lumbering forms one of the leading industries of the
state, the unfinished lumber products from southern New
Hampshire alone amounting in 1905 to over $4,000,000.
By far the most important species, both in value and
quantity, is white pine, although large quantities of hem-
lock, oak, chestnut, and other hardwoods are also cut.

Stumpage is bought by the woodlot, rather than by the
acre, cord, or thousand board feet. A lnmp sum of money
is paid for the privilege of stripping an entire tract clean.
The lumberman sets up his mill, saws all the trees fit for
lumber, and cuts the rest into cordwood. The cleared land
then reverts to the original proprietor. In exceptional
cases timber is sold in the log, when a decimal cord scale is
used by which the diameter outside the bark at the middle
of the log gives the contents in cords. TFor reducing cords
to board feet it is common practice to allow three cords to
2,000 feet board measure.

The small portable mill with a circular saw and a ca-
pacity of 15,000 feet per day, but cutting on an average
only half that amount, is the most common type in use.
There are few large stationary mills, and still fewer port-
able band-saw mills. The lumbering is usually done by
contract, a certain sum per thousand feet being paid for
cutting, hauling the logs to the mill, sawing them into
boards, and ‘‘sticking’’ the lumber. Occasionally the con-
tract for each of these operations is sublet to a different
person. A general average for the cost of the entire pro-
cess of manufacture, which includes loading the lumber
on the cars, is about $7 per thousand board feet.

Since the value of lumber in southern New Hampshire
is high, very little is wasted or left in the woods. This is
especially true of white pine; logs measuring only two
inches inside the bark at the small end and yielding only a
foot or two of lumber are occasionally brought to the mill
and sawed. The hardwoods are not so closely utilized.
Large tops are sometimes left in the woods. though they are
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frequently cut and sold as cordwood. The bulk of the
Iumber is ecut round edge; that is, the boards are not passed
through an edger. The better pine logs, however, are
often so manipulated on the saw-carriage as to yield a
certain quantity of square-edged boards.

ForesT IIRES.

Southern New Hampshire has not suffered from forest
fires for a long time. This is due chiefly to the cleared
land and roads, which break the forest and act as fire lines.
The abandonment of farms, however, in rapid progress
since 1880, and the increase in the number of people who
frequent the woods for pleasure, are increasing the danger
from this source, and call for greater precautions to pre-
vent and control forest fires.

Approximately 35,000 acres of forest land have Dbeen
burned over in the last five years. This area comprises a
large number of small burns, widely distributed and repre-
senting a comparatively small amount of direct damage.
Many of the fires occurred on land recently cut over, and
those in merchantable stands, even where severe enough to
kill the trees, caused little direct loss, since dead timber.
if removed promptly, may be sold without other sacrifice
than that arising from its forced utilization. The indirect
damage, however, was much greater, since it must be meas-
ured by the loss of many years’ growth in seedlings and
saplings, and the deterioration due to the destruction of the
vegetable soil.

The chief causes of forest fires are two: the railroads.
and the carelessness of pleasure seekers in the woods.
Southern New Hampshire has many miles of railroad, and
a large portion of the right of way adjoins woodland. The
engines are equipped with spark arresters, but this meas-
ure of prevention is not sufficient, for in dry weather the
smaller sparks escape through the meshes of the screen and
frequently cause forest fires. Pleasure seekers, through
carelessness either in leaving campfires or in dropping
burning matches and cigar stubs, are responsible for a



184 REPORT OF FORESTRY COMOMISSION.

great many fires. Minor causes of fire are brush burning
and portable sawmills.

The railroads are prompt and liberal, both in furnishing
assistance to fight fires set by them, and in paying damage
for losses, direct or indirect, occasioned Dby such fires.
Having thus accepted their share of the responsibility, they
may be relied on to do all in their power to prevent fires.
The chief improvements called for are:

1. A more efficient spark arrester.

2. A more thorough patrolling of the line during dry
periods. Especial attention should be given to those por-
tions of the line where the condition of the adjoining woods
is most dangerous. A railway bicycle would he very con-
venient for the purpose of patrol.

3. A more active codperation on the part of the owners
of the adjoining woods, both in increased vigilance during
dry periods, and in precautionary measures, such as safety
strips. Adequate protection could be secured by a strip of
woods 50 to 100 feet wide, adjoining the right of way, and
annually cleared of inflammable material by raking and
burning. Still further security would be afforded by a
road or path, on which the mineral soil was kept exposed,
extending between the strip and the protected woods. All
cutting on this strip should be confined to the removal of
single trees here and there, thus securing reproduction and
renewal of the stand without interfering with its protective
function.

Fires set by pleasure seekers are due entirely to care-
lessness, and the remedy lies in a further education of
public sentiment. This may best be accomplished by the
posting of notices impressing the necessity of care in regard
to fires, and the strict enforcement of the fire laws.

Where the danger from fire is especially great. existing
roads and trails should be kept clear of inflammable ma-
terial and allowed to serve as fire lines.*

*For a full discussion of the fire question, including methods of fighting
fires, see Report of the New Hampshire Forestry Commission for 1903-'04,
pages 77 to 98.
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FOREST MANAGEMENT.

The forests of New Hampshire have suffered severely
from the lack of intelligent management. They have heen
cut and culled without regard to the future, and have
consequently deteriorated. By adopting a simple system
of management a gradual improvement may he brought
about. Unlike the White Mountain region, where the
population is sparse, markets distant, and the predomi-
nating trees of slow growth, conditions in the southern
part of the state lend themselves quite readily to the prac-
tice of forestry. Since all methods of management must
be based on a knowledge of the silvical characteristics of
the various trees in the forest, the important tree species
will be considered separately. In applying the methods
suggested below it should he remembered that forest man-
agement in the region has yet to pass through the experi-
mental stage. and that, therefore, all methods are more or
less dependent on future experience.

White Pine.—White pine is the most important tree in
southern New ITampshire. The qualities which combine
to make it so are its rapid growth, the extensive demand
for its lumber, and its ability to grow in nearly all
situations.

Silvical characteristics.—White pine is common at all
elevations below 1,500 feet. It is adapted to a variety of
soils, but grows most rapidly where the supply of moisture
is plentiful and the soil well drained. On dry, sandy soils
there is less competition from other species, and pine is
more abuncant, but its growth is slower. It cannot endure
the excess of moisture in the swamps or the salt sea-
breezes near the coast.

‘White pine is only moderately tolerant of shade. During
the first few years of their existence the seedlings are less
exacting. but their further development is dependent on
a fairly abundant supply of light. Although the root
system is distinetly lateral, the roots are deeply enough
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embedded to give the tree a firm hold on the soil, rendering
it more wind-firm than the shallow-rooted spruce.

The age at which white pine trees begin to bear seed
varies considerably, but effective seeding cannot be relied
upon before the fortieth year. Full crops of seed are
borne only at intervals of from three to seven years. The
seed are borne in cones, or ‘‘burrs,”’ and require two years
for development. At the end of the first summer the
immature cones are about one inch long and may be found
on twigs of the current season’s growth. By these young
cones a heavy crop of seed may be foretold a year in ad-
vance. The mature cones are four to six inches long and
usunally begin to open early in September. The light.
winged seeds, two under each scale, are thus freed from
the cone and in a strong wind may be carried several hun-
dred feet. The cones remain on the tree until the fol-
lowing spring.

Germination of the seed cannot take place without a
certain amount of moisture, and to further develop the
roots of the seedling must come in contact with mineral
soil. For this reason reproduction from seed cannot be
secured where the soil is fully exposed to the drying action
of the sun or where the litter of leaves and other vegetable
matter is sufficient to prevent the roots of the seedling from
reaching mineral soil. The growth of the seedling is slow
at first, usually less than a foot for the first five years.
After this the height growth becomes very rapid, averaging
one to two feet annually for the next fifty years.

The only serious source of damage from natural causes
is the white pine weevil. This insect appears in its adult
or beetlc form in the spring, and lays its eggs in the bark
of the leading shoot, rarely attacking trees over thirty feet
in height. The larve soon hatech, and during the summer
feed on the tissue of the shoot, invariably killing it. One
or more side branches turn up to replace the leader thus
killed, resulting in a permanent crook or fork. A dense
stand is less susceptible to injury from this source than an
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open one, and the only practical remedy that may be
applied as a check to this evil is the adoption of methods
of regeneration that will insure proper density during the
early stages of growth.

Management.—White pine may be grown to best advan-
tage in pure, even-aged stands under a clear cutting system
of management. An undergrowth of some shade-enduring
species, such as sugar maple, may be of value as a soil
cover, and will assist materiaily in cleaning the pine of its
side branches, but it should not be allowed to interfere with
the main crop. Where reproduction is secured by plant-
ing, this undergrowth may easily be regulated.

Until the stand is about thirty years old* it should be
kept dense, in order to kill the lower branches while they
are yet small. All cutting should be confined to the removal
of any gray birch or other undesirable trees which are
interfering with the pine. The first thinning should be
made about the thirtieth year, or as soon after as the
resulting returns will balance the cost of the operation.
From 150 to 200 of the best developed, most promising
trees on each acre should be selected for the final crop.
The surrounding growth should then be thinned sufficiently
to give the ecrown of each selected tree a chance to spread
slightly. This operation should be repeated as often as the
growing space thus provided becomes filled by the growth
of the crowns. The thinnings should further include all
overtopped and suppressed trees which can be marketed at
a profit.

If higher grades of lumber than box boards or pail stock
are desired, pruning may be advisable. This operation
should be confined to stands in which the lower branches
have been killed while small, and should consist in the
removal at the time of the first thinning from the trees
selected for the final ecrop of all limbs for at least one log
length. The limbs should be cut off as close as possible to

* The age of pine may readily be determined in young stands by counting
the whorls of branches (distributed at intervals of six inches to two feet along
the main stem) allowing flve years for the first foot above the ground.
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the stem of the tree, avoiding unnecessary injury to the
bark. The practicability of pruning may roughly be deter-
mined by estimating the added value at maturity due to
pruning, discounting this at an acceptable rate of interest
to the time of pruming, and comparing this discounted
value with the actual cost. For example: Assume the
added value at sixty years of age to be $1 per tree. Dis-
counting this at 4 per cent. compound interest to the time
of pruning, gives thirty-one cents. In this case an expense
for pruning up to thirty-one cents per tree would be justi-
fied. At 5 per cent. the limit of expense would be twenty-
three cents.

The determination of the financial maturity of the stand
is explained further on in connection with the yield table
for white pine. When the time for the final cutting has
arrived, the chief problem is to secure a succeeding stand
as cheaply as possible. Two methods are proposed, the
choice of either being largely dependent on the results of
future experiments :

1. To cut clear, burn the slash, and plant the whole area
the following spring. An unmerchantable growth, how-
ever, which will not seriously hinder planting operations,
should be left in lumbering, since partial shade is beneficial
until the seedlings begin to show a thrifty growth.

The main advantages of this method are that it insures
comparative certainty of results, avoids loss of time in re-
stocking, and secnres the greatest possible yield from a
given area. Its general adoption is restricted by the fol-
lowing considerations:

(a) The risk of loss by fire and the uncertainty of tax-
ation.

(b) Forest planting can be perfected only by extended
trial, and until this experimental element has disappeared
its practice will be restricted to thnse who can afford the
risk of failure.

(¢) The direct outlay for planting involves a greater
present sacrifice. and even though the ultimate return
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justifies it from a pecuniary standpoint, the remoteness of
realization, usually beyond the life of the owner, often
more than offsets the financial advantage.

2. To cut clear, leaving about three seed trees per acre,
and avoiding the destruction of any unmerchantable growth
which can serve as ground cover after logging.

The disposal of the slash will depend on the danger from
fire. If the risk is considerable the slash should be burned,
preferably on the snow, in order to reduce to a minimum
the destruction of seed and seedlings. If the risk is slight,
the brush should be scattered to hasten its decay.

For best results the cutting should follow closely a full
seeding, which is indicated by a heavy crop of cones, from
which the seeds are shed during the month of September.

The trees selected for seeding must be wind-firm. This
quality in a tree depends chiefly on the degree in which
it has been exposed to the action of wind. The choice will
therefore be restricted to those trees whose crowns have
been partially or wholly unprotected by their neighbors.
Further, the seed trees should be located with reference to
prevailing winds at the time of seeding. The carrying dis-
tance of the seed is largely controlled by the relation be-
tween slope and wind direction. On level ground effective
seeding cannot be relied upon beyond a distance greater
than two or three times the height of the tree.

This method by no means insures a reproduction of pure
pine. The light seeded birches are almost certain to obtain
a footing, while maples and other species are also likely to
enter the mixture. The establishment of pine may often
be assisted at small expense by transplanting seedlings
three or four years old from the denser groups to the more
open places. As soon as the reproduction is as complete as
conditions will permit, the seed trees should be removed
and the openings thus made filled by planting.

Another method of reproduction cutting worthy of trial,
but applicable only to tracts of considerable extent, con-
sists in clearing successive strips at right angles to the pre-
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vailing winds, progressing from leeward to windward, and
relying on seeding from the adjoining woods.

Uneven-aged stands.—Uneven-aged stands are the result
of a partial stocking of abandoned farm land, followed by
a gradual filling of the blanks. In many cases this process
has been so slow that the trees first established have reached
seed-bearing age and themselves assisted in the final com-
pletion of the stand. The older trees are usually scattered
and bushy, while the younger ones occur in dense, even-
aged groups.

Treatment.—If planting is practicable, remove the large,
bushy trees wherever the surrounding growth is less than
ten or fifteen feet high, and plant the openings thus made
the following spring.

Thin the even-aged groups according to the instructions
given for even-aged white pine.

At maturity, cut clear and reproduce either by seed trees
or by planting.

In determining the financial maturity of the stand, the
relative proportion of the various age classes must be taken
into account. The lower limit is the time at which the
youngest class reaches merchantable size, and the time of
maturity will advance with an inerease in the proportion
of the younger age classes.

Abandoned farm land pertially stocked with white pine.
—This is one of the most common types in southern New
IHampshire. At least 800,000 acres of improved land have
been abandoned since 1880, and a large part of this area is
not yet fully stocked with trees. White pine and gray
birch form the bulk of this volunteer growth, which is
usually irregular, both in age and density. Where the
trees are scattered singly, the stimulus of direct light from
all sides has led to a bushy form, expressively called ‘‘cab-
bage pine.’”’ Where the trees oceur in groups, those in the
interior show proper form development, but unless the
groups are unusually extensive, the bushy marginal trees
oceupy a large part of the growing space. The blanks
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between the trees are usnally grassy, but in some places,
especially in the southeastern part of the state, they are
partially or wholly filled with a growth of shrubs.

Treatment—1. If planting is practicable. Cut all bushy
or otherwise defective pine which will pay for their re-
moval. This will generally include all such trees large
enough to yield a 10-foot log four inches in diameter at the
small end. In addition, cut all other merchantable pine,
except those in fully stocked, even-aged groups more than
one fourth of an acre in extent.

‘Where the chances for natural seeding are slight, com-
plete the stand by planting white pine. Where, on the
other hand, the chances for natural seeding are good, with
seed trees less than 200 feet to the windward, all blanks
bordered by trees less than three or four feet high should
be left to nature awhile longer. Where the bordering trees
are higher, the blanks should be planted at once, in order
to prevent the trees from growing bushy.

2. If planting is not practicable. The stand will  grad-
ually be completed by natural seeding, and become subject
to the treatment proposed for uneven-aged stands.

As influencing the practicability of planting, it is worthy
of note that a supply of seedlings may often be cheaply
obtained by thinning the denser clumps of volunteer
growth, and that the returns will be measured, not entirely
by the growth of the trees planted, but also by the improve-
ment in form of the trees already on the ground.

White Pine and Gray Birch.—Gray birch is the common
associate of white pine in restocking abandoned farm land.
It usunally precedes the pine and grows rapidly from the
start, but, being short-lived, thin-foliaged, and very intol-
erant of shade, it is readily crowded out. In the struggle,
however. the pine is apt to be seriously damaged by the
lashing of the limber birches, and suffers still further
injury when the dying hirches are finally hent tn the
ground under a load of snow or sleet.

Treatment.—Remove all merchantable gray bireh which
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threaten to damage the pine, even though the operation
barely pays for itself. In general, the danger is greatest
when the two species are approximately of the same height.
If the birch can be marketed at a profit or utilized to ad-
vantage by the owner, care should be taken to cut it before
it begins to decay. As a general rule, gray birch rarely
exceeds five inches in diameter without becoming unsound.
Pure gray birch should be cut clear at maturity, and, if
practicable, the area should be planted with white pine.
The sprouting of the birch stumps may be checked by
timing the ecutting as closely as possible with the beginning
of decay, and by cutting in late summer so that the young
shoots may not have time to harden before the early frost.

Alized stands.—Fully 90 per cent. of the forest of south-
ern New Hampshire consists of mixed stands, the compo-
sition of which is extremely variable, including almost every
conceivable ecombination of species. The problems of man-
agement are correspondingly varied and the following di-
rections are intended to serve only as a general guide, the
specific application being of necessity left to the judgment
of the owner.

Treatment.—The management of mixed stands should
aim both to hasten their development by thinning and to
improve their composition by favoring the more desirable
kinds of trees.

The general rule of thinning is the same as that proposed
for pure white pine, but the variety of species makes the
problem more complicated. The relative desirability, or
the relative tolerance of shade, of the different species will
often influence the choice of trees to be removed. Thus the
red maple, where it overtops a more valuable species such as
the red oak, should be taken out; and the sugar maple,
which is very tolerant of shade, may often serve to advan-
tage as au understory, a position in which the light-needing
birches could not exist. The final or reproduction cutting
is also complicated by the variety of species. The conifers,
which do not sprout, must be reproduced by seed ; the chest-
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nut and oaks, superior in sprouting capacity. may be repro-
duced by sprouts from the stump; and each species pos-
sesses certain peculiarities which must be taken into
account.

In short, the proper management of mixed stands is pri-
marily dependent on a knowledge of the relative values
and silvical characteristics of the various trees in the mix-
ture. Accordingly the essential facts for the important
trees are presented below.

Chestnut.—Chestnut is occasionally found in nearly pure
stands, but is usually in mixture with other species, occur-
ring either singly or in scattered groups. It shows a pref-
erence for well-drained slopes and ridges, and is never
found in swamps and rarely at the bottoms of ravines. The
essential requirement for satisfactory development is a
well-drained soil, fairly deep, and moderately fertile. In
tolerance of shade it may be classed with white pine. Al-
though its root system is distinctly lateral, chestnut may be
classed as a deep-rooted species. No deep taproot is devel-
oped, but the side roots, which spread out extensively, are
often three feet or more below the surface of the ground.

Reproduction takes place chiefly by means of sprouts.
The capacity of this species for producing sprouts from the
stump is exceptional, and has been the chief means of pre-
serving it on cut-over land. An abundance of seed is borne,
with full crops every two or three years, but only a small
portion escapes destruction by animals and man, and the
few seedlings that appear are apt to be devoured by cattle
or to perish for want of light. In rate of growth, chestnut
ranks with white pine. Sprouts from the stump are less
persistent in growth than trees of seedling origin, but grow
very rapidly at the start, usunally from three to six feet
during the first season. Seedlings are longer-lived, but,
since they must develop a root system of their own, their
growth at first is slower, rarely exceeding eight inches the
first year.

The extensive demand for chestnut ties, poles and posts,

13
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and the exceptional sprouting capacity of the species, unite
to make a sprout system of management the most profitable.
A rotation of thirty-five or forty years will yield sizes suit-
able for ties and posts, and fifty years will afford a consid-
erable amount of saw timber and poles. To encourage a
vigorous sprout growth, the final eutting should be made
during the late fall, winter or early spring, since sprouts
from summer cuttings are likely to be killed by the early
frosts before they have time to harden. It is not definitely
known how many successive crops of sprouts may be grown
from the same stump, but even under the most favorable
conditions the number is certain to be limited, and it will
always be advisable to encourage seedling growth.

Red Oak.—Red oak usually occurs as scattered dominant
trees in mixture with other species, rarely forming over
50 per cent. of the stand. It seems to prefer the gentle to
moderate slopes where the soil is fairly deep and well-
drained. A shallow, rocky soil is usually unfavorable, but
wherever the rock is broken up sufficiently to allow the en-
trance of the stout, down-reaching roots, a fairly good
development is possible. The young sprouts and seedlings
can stand a moderate amount of shade, but do not demand
it, and are sooner or later suppressed and killed if over-
topped by larger trees In sprouting capacity and rate of
growth, red oak closely approaches chestnut.

Its excellent form development, freedom from defects,
and the consequent high value of large logs, together with
its wind-firmness and usual scattered occurrence, will often
make it advisable to hold over trees of this species for a
second rotation.

White Ash.—White ash is widely though scatteringly dis-
tributed. It thrives best in moist situations, often asso-
ciating with black ash in swamps. The tree can endure a
moderate amount of shade when young, but becomes intol-
erant with age. The roots penetrate deeply, making the
tree decidedly wind-firm. It sprouts freely fromn the stump,
and bears full crops of seed every two to five years. The
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seed ripens in late September and falls with the first heavy
frost. The trees are usually of excellent quality, with
straight, clear boles and few defects.

‘White ash is a valuable species of fairly rapid growth,
and its presence should always be encouraged.

Sugar Maple.—Sugar maple is found in nearly all situa-
tions, except in swamps and on dry, sandy soils. It is
exceedingly tolerant of shade, and thus naturally adapted
for use as an understory with white pine and other intol-
erant species. For this purpose it should be given the pref-
erence over the equally tolerant but less desirable red
maple, beech and hemlock. With a plentiful supply of
light the rate of growth is fairly rapid, approaching that
of white pine for the first twenty to thirty years. Its
sprouting capacity is poor. The tree is also valued for its
production of sugar.*

Birches—The birches are prolific seeders, producing an
abundance of light, wind-blown seed, which gives them a
decided advantage in the restocking of areas cleared by fire
or lumbering. Gray birch has already been discussed in
connection with white pine.

Paper birch prefers a loose, well-drained soil, and will
not grow in swampy situations. It is naturally adapted for
growth on the shallow, rocky soils of the steeper slopes. It
is shallow-rooted and very intolerant of shade.

Black birch thrives best on the lower and middle slopes,
but is found everywhere outside of the swamps. It is more
tolerant of shade than paper birch, but is a light-demanding
species and its seedlings are quickly killed by the shade of
an older stand.

Yellow birch is less common and is usually confined to
the richer soils near streams and at the borders of swamps.
It is moderately shade-enduring in youth, but the demand
for light increases with age. and after the sapling stage the
tree is decidedly intolerant.

*For the management of sugar orchards see Bulletin No. 59 of the Forest
Bervice, “The Maple Sugar Industry.”
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In sprouting capacity and rate of growth, the three
birches are inferior to chestnut, but they are commercially
valuable trees of moderately rapid growth, and as such are
entitled to favorable consideration in future management.

Popplc.—Popple is of common occurrence, but is no-
where found in large quantities. It is shallow-rooted, very
intolerant of shade, and reproduced readily by suckers from
the roots. The light seed is carried long distances by the
wind, but is very short-lived, and seedlings are scarce. The
rate of growth is rapid at first, but is not persistent, decay
usually beginning at the butt soon after the fortieth year.
After fire or lumbering a stand of popple is by no means
undesirable. The trees grow rapidly to merchantable size
and their thin-foliaged erowns let through enough light for
an undergrowth of white pine or other valuable species.

Hemlock.—Hemlock is rarely found in pure stands, but
is common in mixture with other species. It prefers the
deeper, moister soils along streams, but also thrives on the
steep rocky slopes of the higher ridges and knolls. It is
very tolerant of shade, which enables it to maintain an
existence as an understory in mixture with trees of more
rapid growth. Its rate of growth is very slow. Even
where the scedlings have plenty of light they grow slowly
for the first five or ten years, and thus hemlock has been
crowded back into a subordinate position in the second
growth.

Beech.—Beech is of common occurrence and is found in
all situations except in swamps. It is exceedingly tolerant,
reproducing freely in dense shade, and as a result is usu-
ally present as an undergrowth. Its thin bark makes it
very susceptible to injury by fire and other destructive
agencies.

Red maple.—Red maple is widely distributed. It shows
a preference for moist situations but will grow both in
swamps and on the shallow soils of steep, rocky slopes. It
sprouts freely from the stump and in tolerance of shade
closely approaches sugar maple.
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White, black and chestnut oaks.—These oaks resemble
red oak in their silvical characteristics, but are inferior to
it in rate of growth and sprouting capacity.

Spruce.—Spruce is generally confined to elevations above
1,500 feet. This limits its occurrence to the higher knolls
and mountains where the soil is usually shallow and rocky.
The present stands in southern New Hampshire are largely
even-aged, partly as a result of lumbering and fire, but
more commonly due to the restocking of abandoned farm
land. A large part of the original spruce forests was suc-
ceeded after lumbering by a growth of hardwoods, espe-
cially paper birch and popple, under which spruce seed-
lings are now gradually appearing.

Because of its slow growth and its restriction to the less
accessible situations, spruce can not be managed as in-
tensively as white pine. Planting is impracticable under
present conditions, and in many cases thinning will not
pay for itself. The tree is very shallow-rooted and the
consequent lack of windfirmness prohibits the use of- scat-
tered seed trees. It is very tolerant, however, and this
ability to develop under the shade of an older stand sug-
gests a gradual removal, reproduction being secured from
self-sown seed, either by the cutting of single trees as they
reach maturity, or by successive cuttings extending
throughout a mature stand and leading to the production
of a new stand approximately even-aged. These succes-
sive cuttings encourage seed production, create conditions
favorable to the growth of seedlings, and remove the re-
maining trees as soon as the reproduction is complete.

Pitch Pine and Scrub Oak.—The redemption of land oc-
cupied by this type ecan readily be accomplished, but will
not attract private enterprise. The first few attempts
must be largely experimental, and the high initial expense
is likely to reduce the return on the investment below the
rate demanded.

The first step is protection from fire, which will usually
necessitate the construction and maintenance of fire lines,
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patrol during dry seasons, and the strict enforcement of
rules against trespassing. The fire lines should -consist
of strips about ten feet wide, kept clear of inflammable
material by annual burning. An ordinary woods road will
serve the purpose effectively.

‘Wherever red or white pine is present, natural seeding
should be given a chance, but in most cases planting will
be necessary. Both white and red pine should be tried.
The first is more valuable commercially, while the second
thrives better on dry, sandy soils. The serub oak will hin-
der planting operations, but will afford desirable protec-
tion to the seedlings while they are establishing their root
systems, and will not seriously interfere with their fur-
ther development. The pitch pine should be removed as
soon as the white and red pine seedlings begin to show a
rapid height growth.

The Farm Woodlot.—A class of forest of decreasing but
still considerable extent is the farm woodlot. which sup-
plies the fuel, fence posts, and other material used on the
farm. In the past these woodlots have as a rule been cut
and culled without regard to the future. and have conse-
quently deteriorated. By adopting a simple system of
management, this deterioration may be avoided, and a
gradual improvement of conditions brought about.

The first step should be improvement cuttings. Instead
of taking the best trees, the less desirable kinds should first
be removed, especially where they are impeding the de-
velopment of more promising neighbors.

The cutting of the main crop should be conducted with
a view to securing satisfactory reproduction. Groups of
desirable young trees which have sprung up in accidental
or intentional openings should be taken as starting points
and the surrounding timber removed in successive narrow
bands. A woodlot thus managed should give a sustained
annual yield of about three fourths of a cord per acre.

Forest Planting.—The possibilities of forest planting im
southern New Hampshire deserve serious consideration.
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There are thousands of acres of run-out pastures and agri-
cultural fields, at present lying idle, which are capable of
yielding an attractive return under forest management.
If left to nature, these lands will gradually revert to for-
est, but the loss of time and the uncertainty of satisfactory
results are strong arguments in favor of planting. The
need is especially great on lands already partially stocked
with seedlings, where bushy development can be avoided
only by planting the blanks.

The native trees best adapted for planting are white
pine, chestnut, red oak, white ash, and sugar maple. For-
eign trees worthy of trial are Scotch pine, Norway spruce,
and Buropean larch.* Of these white pine is by far the
most promising, and the practicability of planting this
species is well shown in tables XXII to XXV,

THE SUMMER RESORT BUSINESS.

As a summer resort New Hampshire is growing in im-
portance from year to year. A special report issued by the
state burean of labor in 1899 points out the magnitude of
the summer business, and gives detailed statistics, of which
the following is a summary:t

GENERAL SUMMARY OF THE SUMMER BUSINESS OF 1899.

Capital invested in summer property.. $10,442,352.00
Number of different guests remaining

one week or longer................ 58,222
Number of transient guests remaining

less than one week..........coveete 95,706

Number of persons occupying cottages 20,352
Total number guests and in cottages.. 174,280
Total population of the state in 1900

VAT 48809 d0asnAd 0880l 500 Aot 5000 411,588
Number male help employed.......... 3,297
Number female help employed........ 9,057
Total number help employed.......... 12,354
TotalMwWwaZes BDAId e e 539,901.00

* Directions for planting any of these trees may be had by applying to the
office of Forest Extension, Forest S8ervice, Washington, D. O.

? The Summer Season in New Hampshire, 8pecial Report by the State Bu-
rean of Labor, 1899.
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Number of towns and cities where

guests are taken................... 204
Number of towns and cities where

guests are not taken............... 31
Number of farm houses where boarders

G (TTIE) 1) 6 oS G HACER a8 it OB 1,621
Increase in number of guests in 1899

0y IEIE] oo ol ooto.d Gl A8 St 8,093
Increase in cash received at hotels and

farm houses in 1899 over 1898...... $402,341.00
Cash received from the summer people 4,947,935.00
Cash received from railroad fares (es-

GBI  ogon 9o 0.0 oomom 60 Goon od 600,000.00
Cash recelved from stage fares....... 63,275.00
Cash recelved from steamboat fares on

Lakes Winnepesaukee, Asquam, Sun-

apee and Newfound................ 60,369.60
Cash invested in buildings and proper-
ties for summer use..........o0000. - 9317,785.00

Total volume of summer business
and investment for 1899........ $6,609,364.00

There is no doubt that the summer resort business is
much greater today than in 1899, when the above figures
were published. No recent statistics, however, are avail-
able.

Of the great number of summer visitors, a few go to
the extreme northern portion of the state to fish and hunt,
many go to the mountains, while others remain in the lake
district. The greatest number, however, are scattered
throughout the small towns and farms of the southern part
of the state, and their recreation, in the main, consists of
walks and drives along wooded roads, and picnics held in
the adjoining woodlots. Extensive lumbering, with the
resulting piles of unsightly slash, may ruin a place as a
summer resort. Forest management should take into ac-
count the benefits and profits derived from this subsidiary
business. In all cases it would be best to:

1. Avoid cutting of any kind during the summer-outing
season.
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2. Leave strips of woods along the roads.
3. Leave undisturbed favored picnic grounds or places
of special interest.

RELATION OF THE STATE TO THE FOREST.

New Hampshire is peculiarly indebted to the forest for
its prosperity. The chief industries of the state, lumber-
ing, the summer resort business, and all manufactures rely-
ing on water power, largely depend upon its presence.
Fortunately there is very little danger of an extensive de-
struction of the forest. So much of the land is fit for noth-
ing but tree growth, and reproduction takes place so read-
ily, that the danger lies rather in the lack of intelligent
management, leading to a deterioration in the character
and composition of the forest and a eonsequent reduction
in revenue to the state as a whole.

The duty of the state is to encourage proper forest man-
agement (1) by preventing the destruetion of timber by
fire, (2) by a just tax system, and (3) by educational meas-
ures.

FIrE Laws.

The present laws relating to forest fires impose heavy
fines and penalties for the malicious burning of timber;
for starting fires on property of others; and for allowing
fires started on one’s own land to do damage to neighbor-
ing property. They hold proprietors of railroads liable for
all damages done to property by fires from locomotives. In
addition they provide for the following excellent fire-
warden system :

CHAPTER 97, LAWS OF 1905.
AN ACT FOR THE PROTECTION OF FORESTS FROM FIRE.

Sectrox 1. In cities and towns where organized fire depart-
ments are established, the chief of the fire department is hereby
constituted forest fire wardeu for such city or town. In time of
drought the forest fire wardens, themselves or by some agent or
agents desiguated by them, shall, when directed by the forestry
commission, patrol the woods in their respective cities or towns,
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warning persons who traverse the woods, campers, hunters, fish-
ermen and others, about lighting and extinguishing fires. They
shall post extracts from the fire laws, and other notices sent to
them by the forestry commission, along highways, along streams
and waters frequented by tourists and others, at camp sites and in
other publle places. If, in woodlands thus posted, any person,
other than the owner of sald lands or his agents acting under
his direction, shall build fires when warned not to do so by the
forest fire warden, or shall fail to extinguish a fire when ordered
to do so by the warden, he may be arrested by the warden with-
out a warrant.

SeEct. 2. It shall be the duty of the warden to extinguish all
brush or forest fires occurring in his town, and he may call such
assistance as he shall deem necessary to assist him in so doing,
and may require the use of wagons, tools, horses, etc.,, for that
purpose. If any person fails to respond to the warden’s call for
his assistance or the use of his property, he shall be fined not
exceeding ten dollars. The city or town shall pay reasonable com-
pensation for their services to all persons sgmmoned to assist
the warden and for the use of all property requlred by him in the
extinguishment of a forest or brush fire. In case the warden and
the persons summoned to assist him or to furnish the use of
property shall fall to agree upon the terms of compensation at
the time or after the required service has been rendered, the dis-
pute shall be referred to the commissioners of the county in which
the city or town is located for final settlement.

SecTt. 3. Forest fire wardens shall make reports of their do-
ings to the forestry commission in such form and at such times
as the commission may require. If a warden has reason to be-
lieve that any brush or forest fire in his city or town was caused
in violation of statute he shall report to the county solicitor all
the facts coming within his knowledge and said solicitor, if the
facts as so reported seem to him sufficient, shall take action to
recover the penalty fixed by statute for such violation.

SEcTt. 4. In towns where no organized fire department exists,
the forestry commission shall aunually designate some member of
the board of selectmen as forest fire warden, who shall perform in
his town all the dutles hereinbefore set forth for wardens in
cities and towns having organized fire departments. All forest
fire wardens hereinbefore provided for shall receive pay for their
services from the city or town treasury in such sums and in such
manner as they are ordinarily paid for services as members of
the fire department or as selectmen.

SeEct. 5. In unorganized towns, the forestry commission, on



REPORT OF FORESTRY COMMISSION. 203

application of the owners of forest land situated therein, are
authorized to appoint a suitable number of special forest fire
wardens, to define their duties and to fix their compensation. The
cost of such special forest fire wardens shall be paid by the per-
sons making application for their appointment, and, upon certifi~
cate of the forestry commission, one half of such sum shall be
repaid to the applicants by the treasurer of the county wherein
said unorganized township is located.

SEcT. 6. If any forest fire ‘warden provided for in sections 1
and 4 of this act shall neglect or refuse to perform the duties pre-
scribed for him he shall forfeit not less than $100 nor more than
$500, to be recovered in an action for debt, upon complaint of
the forestry commission, and all forfeitures so recovered shall
be paid into the state treasury.

SeEct. 7. It shall be the duty of any person who discovers a
forest or brush fire not under the control or supervision of some
person to extinguish it or to report it immediately to the local
fire warden, and failure to do so shall be punished by a forfeit-
ure not exceeding ten dollars, to be recovered upon complaint of
the warden.

SEcTt. 8. All acts and parts of acts inconsistent with this act
are hereby repealed, and this act shall take effect upon its pas-
sage.

Approved March 10, 1905.

The most serious defect of the fire-warden law is that
it imposes the burden of fire protection entirely on the
towns. The state has supervision over the warden system,
yet bears no part of the expense further than the cost of
maintaining the forestry commission. The henefits derived
from preserving forest growth are shared hy the entire
state, and in justice the state should bear at least a part of
the expense of protection.

It often happens that a town having large wooded areas
has less to lose by a destruction of its forest than an ad-
joining town. Yet, under the present system, the entire
cost of protection falls on the first town.

To insure a more equitable distribution of the expense,
it is recommended that the cost of preventing and fighting
fires be equally divided between the state and the various
towns; the town in each case to pay the whole cost, later
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receiving half of it back from the state. The burden thus
imposed en the state would be slight, while the poorer towns
would be greatly helped.

TAXATION.

The present system of taxing forests is to levy a gen-
eral property tax on the assessed value of the land and the
trees on it taken together. The rate of taxation varies
somewhat from town to town, but ranges from one and
one-half to two and one-fourth per cent. of the assessed
value. An exeception to this method of taxing forest prop-
erty was provided by a law passed in 1903, which in sub-
stance is as follows: The owner of any land which is
planted with timber or forest trees, not less than 1,200
to the acre, is entitled to a rebate of taxes upon that land.
For the first ten years after the land has been planted there
is a rebate of ninety per cent.; for the second period of ten
yvears after such planting, a rebate of eighty per cent.;
and for the third and final period of ten years, a rebate
of fifty per eent. of the taxes. This abatement provision,
although three years old, is not widely known among land-
owners, and has so far been inoperative.

—> To attain the greatest good with the least amount of sae-
rifice, a system of taxation must conform to certain well-
inown principles.

1. It must be just and equitable; in other words, it
should be fairly apportioned.

2. It must not impose an undue burden on the person
taxed. Every tax should be levied at the time and in the
manner in which it is most easily and conveniently paid.
It is not fair that a person should pay a tax on a piece of
property before he derives an income from it. The state
of New Hampshire recognized this prineiple when it en-
acted the law that ‘‘real estate shall be taxed independently
of any mines or ores contained therein until such mines or
-ores shall become a source of profit.”” (Chapter 55, section
4 of the Public Statutes of the State of New Hampshire,
and General Laws in force Janunary 1, 1901.)
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3. A tax must not seriously impair the source of income.
If a tax works in such a way as to cause the income-bear-
ing property to disappear, the state loses a source of rev-
enue for the future.

4. Finally, it must be easily levied and collected, or it
will lead to confusion and evasion.

Forest property possesses certain characteristics which
are not common to other classes of property, and which en-
titles it to a more lenient method of taxation.

1. Its presence is a social benefit. It furnishes recre-
ation, protection from wind, and confers various other
benefits upon others than the owner of the property. The
chief industries of the state are more or less dependent
upon it.

2. It is a long-time investment and brings returns only
at long intervals. An annual tax on growing timber must
be paid from income of other property, which is hardly
fair.

3. As yet it receives inadequate protection from fire, and
a forest, therefore, represents a risky investment.

4. There is wide choice as to the time when the timber
can be cut. Where the owner of a woodlot would be will-
ing to let his timber grow a number of years longer if
the tax rate were low, he may be forced to cut it at once if
the tax rate is higch. When the crop is harvested, the land,
in many cases, is not worth much, and unless the tract is
at once reforested, the state, for a long time, derives very
little revenue from it.

The present tax system in New Hampshire violates three
of the four principles of taxation just given and makes no
allowance for the peculiar character of forest property.
In fact, forest property is generally taxed higher than other
kinds of property, sometimes as high as thirty per cent. of
its gross income, as shown by the table on page 207.

- The present method of taxing forests often forces the
owner to ent his timber, whereby the state loses a source
of revenne. The proprietor is never certain how high his
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land will be assessed. There is an element of uncertainty
which interferes with a proper system of management. A
case is known where a tract of land of 100 acres in Cheshire
County, of which about eighty acres is covered with a good
growth of pine, was assessed at $1,000 in 1897, $1,300 in
1899, $1,600 in 1900, $2,000 in 1901, $2,300 in 1902, $2,300
again in 1903, $3,250 in 1904, $4,500 in 1905, and finally
$5,000 in 1906. This illustrates the present faulty method
of assessment, and the constantly increasing tax.

The abatement provision of the 1903 law, encouraging
planting, is beneficial as far as it goes, but it works an in-
Jjustice on the county and town in which the plantation is
situated. The entire state benefits when such a plantation
is made, and if a subsidy is to be given to planters, in the
form' of a rebate in taxes, the state should pay part of the
subsidy. As soon as a fair system of forest taxation is
adopted such an inducement will be unnecessary.

The following is offered as an ideal system for taxing
forests:

Tax the gross income from forest property at the time
when the income becomes available; that is, when the for-
est is cut. The tax rate should be determined upon before
the new method becomes operative, and should be changed
only after giving notice several years in advance.

The amount of lumber cut in the entire state does not
vary greatly from year to year, while the amount cut in
any town or county is not so uniform. To avoid wide flue-
tuations in the amount of revenue derived by towns and
counties, the forest tax should be collected by the state,
and apportioned among the smaller political divisions by
state authorities.

A small annual tax on the value of the land may be
levied, but this tax should be deducted from the final in-
come tax, and in making such deductions the tax already
paid should be carried forward with compound interest at
a reasonable rate to the time when the final tax is paid.

The best method of administering the tax and of appor-
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tioning it among the towns and counties, the proper tax
rate, the proper rate of interest to be allowed on taxes
already paid, and all other details are left for the state
authorities to work out.

This method of taxation cannot readily be applied to
timber already standing, but as the various lots are lum-
bered they will be amendable to the new system.

The following table shows the time when the crop is
financially ready to be eut, the gross income from growing
a crop of trees, the amount of taxes to be paid, and the
proportion of the income that goes to the state in the form
of taxes, under the present system of taxation and under
the proposed method. A tax of 15 per cent. of the gross
income was assumed merely for the purpose of illustration;
the value of the land is set at $5 and the cost of planting
at $7 per acre. The figures for this table were obtained in
the way explained on pages 240-244, where the question
of rotation is discussed.

UNDER PRESENT METHOD.

Taxes

Money (2 cents on a dollar.)
valued TIFinancial Gross Ter cent. of

at rotation returns Amount gross returns
Per cent. Years

3 65 $334.43 $100.23 30.0

4 55 238.28 49.14 20.6

5 50 189.00 31.78 16.8

U~NDER PROPOSED METHOD.

3 90 $545.10 $81.77 15.0

4 70 385.02 57.76 15.0

5 50 189.00 28.35 15.0

This table shows (1) the high tax rate exacted under the
present system, in spite of the 1903 abatement law, for
which proper deduction was made in calculating the above
values; (2) that the time for euntting the ecrop may be
hastened by as many as twenty-five years under the present
method, with a corresponding loss of revenue to the state
as a whole.
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It is safe to say that hardly any other business would
tolerate such a tax rate. The reason the owners endure it
is that they have no clear conception of how high the tax
is, and because the tax assessors are often lenient in their
appraisement of forest property.

Educational Ueasures.—The educational function of the
state has already been extended to agriculture in the form
of a State Agricultural College and Experimental Station,
and can still more justly be used in promoting forestry.
Effective measures would he:

1. To furnish expert advice, not free, but at a charge in
proportion to the expense incurred.

2. To collect and publish statistical information of in-
terest to forest owners.

3. To establish a state nursery, from which plant ma-
terial should be sold at cost.

A Stale Forester.—The development and execution of a
wise forest policy demands a technically trained state for-
ester, who should be put at the head of the fire-warden
service, and be given charge of all other forest interests
of the state. '



FOREST MEASUREMENTS.

Torest management is largely dependent on a knowledge
of yield. By yield is meant the amount of wood which
now is, or may be expected in the future, on a given area.
The measurement of yield falls into two parts:

1. The determination of the volume and value of single
trees and stands by means of mill tallies and volume
studies.

2. The prediction of the yield from entire stands by
means of yield tables based on sample plots.

To illustrate the practical use of the tables a third part
has been added:

3. The determination of the proper time for cutting
white pine stands.

M3l Tallies.—There is a great variation in the quality
of wood that may be cut from even the same tree. In the
lumber market these various qualities are separated into a
number of corresponding ‘‘grades,’’ more or less uniform
throughout the country. Except in special cases it does
not concern the lumber manufacturer to what use a board
will be put; if it answers a certain description it is placed
in a certain grade, whether ultimately used for furniture,
interior finish, or panelling.

This common system of grading lumber is not followed
in southern New Hampshire. A very crude method is here
in use, and almost every mill has its own special grades;
some of these grades are recognized by most mills. There
are several reasons why the various lumber association
rules are not in use here. The bulk of the lumber, coming
from comparatively young second-growth, is of inferior
quality. In many cases the difference between the best
and poorest boards is not enough to make two separate
grades under the common rules of grading. In the second

place, practically all of the lumber cut is for local use in a
14
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few well-known industries, and the boards are separated
at the mill according to the use to which they will be put.
Hence, instead of calling boards No. 1 common, cull, or
mill-cut, they are lmown as box-boards, furniture stuff,
coffin and casket stock, etc. Two or more grades may be
of the same value and yet have different names, as for
example, window sash planks and refrigerator stock.
Again, many lumbering operations are so small that it
would hardly be worth while to subdivide the product into
several grades. The fact that a large proportion of the
boards cut is not edged is still another reason why the com-
mon system of grading is not followed here, round-edged
lumber rarely being recognized by those rules.

The four main factors which affect the quality of a
board are its width, the proportion of sap to heartwood,
its soundness, and the presence or absence of knots. In
southern New Hampshire the second-growth timber tvas
found to be quite sound. Sapwood is not considered a
serious defect here. The width of the board and its clear-
ness from knots are, therefore, the only factors which af-
fect the value of lumber.

In general, the bigger the tree the better the lumber
obtained from it. Hence, trees increase in value as they
increase in size, not only because big trees have more lum-
ber than small ones, but also because the lumber is of better
grade. One tree may have only three times as much lum-
ber as another, and yet have four or five times the value.

To determine as accurately as possible the rate of appre-
ciation in value with increase in size, the graded yield and
the money value of the more important commercial trees
in southern New Hampshire were studied in several locali-
ties, under average conditions of manufacture. The re-
sults here given represent averages of a great many meas-
urements, and can, therefore, be safely applied only to
averages of entire stands. Their accuracy in application
will also vary somewhat from mill to mill, according to the
care exercised in logging and sawing the timber.
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The method of carrying on these tallies was as follows:
¥ach tree was measured as it was felled in the woods, the
measurements were recorded, each log was marked with a
number so that it might be identified at the mill, and the
lumber sawed out from the identified logs was measured
and inspected. The quantity and the grades of lumber
from each log were recorded on a separate sheet, and by
bringing together the sheets corresponding to the various
logs of any given tree, the exact amount and quality of
lumber obtained from that tree were ascertained.

Over 5,000 trees, or about 20,000 logs, were thus fol-
lowed through in seven different mills situated in various
parts of the state—one mill in the town of Warner, two
mills in Sutton and one in Henniker in Merrimack County,
two mills in Winchester in Cheshire County, and one mill
in Brookline in Hillshorough County.

The manner of measuring lumber is uniform in all the
mills studied. Theoretically, the scaler or ‘‘marker’’ is
supposed to measure a board or plank at its average width,
considering both the wide and the narrow faces of the
board. In practice the board is always measured on its
narrower face, at its average width. This method was fol-
lowed in making the mill tallies. The boards from young
timber, especially those coming from upper logs, are very
irregular in shape; and, since most of the lumber is not
edged or squared, it is very difficult in many cases to deter-
mine the average width of the board. The skill of the
marker will influence the accuracy of measurement, though
the error tends to rectify itself in the long run.

In considering the detailed discussion of the mill tallies
and tables, the following points must be constantly borne
in mind:

1. All lumber was measured ‘‘green.’’ Lumber shrinks
slightly in the process of seasoning or drying.

2. A large proportion of the lumber is cut ‘‘round-
edged;’’ that is, the boards are not edged or squared. The
volume tables cannot, therefore, be used in regions where
all the lumber is squared.

bAJ
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3. Whenever the diameter of a tree is given the diameter
outside the bark, 414 feet above the ground, is meant, un-
less otherwise specified.

4. When the diameter of a log is given, the diameter
inside the bark, at the smaller end of the log, is meant, un-
less otherwise specified.

5. The tables were constructed by the statistical method
of plotting the data on cross-section paper, drawing curves,
and reading the averages from these curves. Ior this rea-
son some of the tables have certain values for which there
was apparently no basis. These values were read directly
from the curves.

6. In constructing the volume tables, no allowance was
made for waste due to the carelessness of the sawyer, to
unnecessarily heavy slabbing, or to miscut boards. In
applying these figures for practical purposes, a slight re-
duction—never more than 5 per cent.—should be made for
these unavoidable losses.

7. It must be constantly remembered that the values
given in these tables represent averages of many measure-
ments, and cannot safely be used for single trees or logs.

White Pine—About 2,500 pine trees, or more than
10,000 logs, were followed through six mills. Five of these
mills were equipped with circular saws 48 inches in diam-
eter and removing a kerf of about 14 of an inch. The one
in Brookline was a portable band-mill, with a saw eight
inches wide, 3414 feet long, and removing one inch of kerf
with every eight cuts.

The system of grading the lumber was practically the
same in all the five circular-saw mills. In general, the
wide, clear stuff was cut into 214-inch, round-edged plank,
for door and window sash stock. The small, knotty logs -
were cut into inch or 214-inch box-boards. Whenever pos-
sible, all logs squaring more than six or seven inches, but
not clear enough for the best 214-inch grade, were cut into
1-inch square-edged box-boards, and two widths were recog-
nized, commanding different prices; namely, boards less
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than ten inches wide, and boards ten inches or more in
width.

The Waterloo Mill—The trees cut at this mill came
from a mixed pine and hardwood stand, which had come
up on land lumbered fifty-five to sixty years ago. The
irees in mixture, named in order of their abundance, were
white pine, red oak, paper birch, hemlock, red pine, white
ash, popple, white oak, and sugar maple. Over 50 per
cent. of all the trees were white pine, ocecurring, as a rule,
in small, pure stands in the moister situations. The aver-
age age of the trees was about fifty years. Almost 70 per
cent. of the pines were seven to eleven inches in diameter,
breasthigh, and from forty-five to sixty-five feet in height.
There was very little waste in lumbering, low stumps and
ghort tops being the rule. The stumps rarely exceeded
eight inches in height, and the average length of top left
in the woods was seventeen feet. The diameter of the
small end of the last log, inside the bark, was five inches or
less. Fifty-five per cent. of all the pine lumber was cut
into l-inch stuff, while 45 per cent. was 214-inch plank.
Seventy-five per cent. was round-edged, and the remainder
square-edged.

The Henwiker Mill—The trees cut at this mill, although
slightly younger than those cut at Waterloo, and growing
in a pure stand, were so nearly of the same size and gen-
eral character as the trees described above, that the data
collected at the two mills were thrown together and worked
up as one stand.

The South Swutton Mill—This was one of the best lots
of second-growth white pine found anywhere in the state.
It was a fairly even-aged, practically pure stand, about
seventy-five years old. By actual survey and measurement
it was found to run 99,137 board feet per acre in the best
part of the stand, of which 97,024 feet were white pine.
The average stand on an area of about four acres was
75,000 board feet per acre.

The pine was mixed with a very small per cent. of hem-
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lock, white oak, red maple and several scattered trees of
other species. The stand was situated at the foot of a
moderately steep slope, on a rather shallow, sandy loam,
abounding in springs and water holes. The pine trees
were tall, cylindrical, of good form, but not well cleaned,
the dead limbs on many trees persisting almost to the
ground. In the more open places the trees were forked,
yielding large quantities of inferior box-boards. The trees
varied from eight to twenty-five inches in diameter, and
from 60 to 100 feet in height. The average height of
stump cut was sixteen inches, the average length of the
top left in the woods was about nineteen feet, and the
average diameter at the small end of the last log was six
inches inside the bark. Fifty-five per cent. of all the pine
cut was round-edged, while 45 per cent. was squared; 76
per cent. was cut into 1-inch boards, and the rest into 214-
inch plank.

The Brookline Mill.—This woodlot consisted of several
more or less even-aged stands of pine, mixed with varying
proportions of chestnut, chestnut oak, popple, black oak,
white oak, hemlock, paper birch, etc. The pine followed
through the mill was about seventy years old, eight to
twenty-two inches in diameter, and sixty to ninety feet tall.
There was little waste in logging. The stumps were rarely
more than ten inches high, while the tops left in the woods
average about fifteen feet. The diameter at the small end
of the log was between four and five inches inside the
bark. The milling was done with a band saw, and the
grades turned out were different from those made in the
other mills described. The best logs were cut into 134-inch
boards to be used in making refrigerators. Fairly clear
lumber, not good enough for this best grade, was cut into
154-inch stuff, while the poorest logs went into 114-inch
box-boards. Sidings obtained in squaring, and the square-
edged boards obtained from the larger knotty logs, were put
into l-inch box-boards. Seventy-five per cent. of all the
lumber cut was round-edged, and the remainder squared;
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39 per cent. was one inch thick, and 61 per cent. was
thicker than one inch, 29 per cent. being 134 inches, 21
per cent. 114 inches, and 11 per cent. 185 inches thick.

In addition to the above, about 600 pine trees were fol-
lowed through two other mills, described in connection
with the chestnut mill tallies.

Tables I, IT and III show the number of board feet cut
at the mill, from different sized trees.* It will be noticed
by comparing these tables, that of two trees having the
same diameter and height, the older one has the greater
volume. This is due to the fact that a tree becomes more
cylindrical with age.

TABLE I.—VOLUME TABLE FOR WHITE PINE.—WATER-
LOO AND HENNIKER, AGE 50 YEARS.

Height—Feet.
Diameter

breasthigh. Basis,
80 40 50 60 70 80
Inches. Volume—Board feet. Trees.
] 18
6 66
1 98
8 180
9 148
10 185
11 104
12 74
13 84
14 28
16 14
16 21
17 2
18 1
18 8
Total.....902

*The left-hand vertical column in each table shows the diameter of the
tree at breast height (44 feet above the ground). The uppermost horizontal
line shows the total height of the tree fromthe ground to the top of the crown.
To find the volume of a tree of any given diumeter and height, as for exam-
ple, 12 inches {n diameter and 60 feet in height, in table I, ook in the left-hand
column for the diameter (12), and under the height (60), ind the volume of the
tree (128 board feet).
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TABLE II.—.VOLUME TABLE FOR WHITE PINE.—SOUTH
SUTTON, AGE 75 YEARS.

Diameter
breasthigh.

Height—Feet.

40

60

60

70 80 90

100 ‘ 110

Basis.
120

Inches.

Volume—Board feet.

926
986

1,020
1,090

1,280

[Total,a77

TABLE III.—VOLUME TABLE FOR WHITE PINE.—BAND-

SAW.—BROOKLINE, AGE 70 YEARS.

- : | Height—Feet. ‘

ameter

breasthigh. T ; Basls

50 | 6 70 | 80 90 100
| |
Inches. Volume—Board feet. Trees.

7 3
8 10
9 | 18
10 32
1 82
12 48
18 82
14 33
16 88
18 33
17 l 8
18 28
19 | 28
20 18
21 12
22 10
28 v
24 5
26 : 940 | 1,060 2
26 900 | 1,020 | 1,186 1
27 976 | 1,100 | 1,225 |eeeeerenernnn
28 e ooy Haooono bacooned leporaed baoooood || SEEPY

i’I‘oml. ve..dl1l
)
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Table IV shows the number of board feet that was obtained
per cubic foot of the used volume of the trees.

TABLE IV.—RELATION BETWEEN VOLUME OF USED
LENGTH, WITH BARK, IN CUBIC FEET AND ACTUAL
MILL CUT, IN BOARD FEET.—WHITE PINE.

Circular saw. Band saw.

Diameter
breasthigh. Henniker and
‘Waterloo,
age 60 years.

South Sutton, Brookline,
age 76 years. age 70 years.

Inches. Number of board feet per cubic foot.

NNNScoaaIaaaoar
B HODBINMPHDODWo T
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In general there is relatively less waste in sawing a large
log than in sawing a smaller one. Furthermore, an older tree
gives more board feet per cubic foot than a younger tree of
the same diameter and height, because, as remarked above,
the younger tree is less cylindrical; thus, while there were
sawed out on an average 6.3 board feet per cubic foot in the
50-year-old pine, a cubic foot of timber in the 75-year-old
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stand yielded 7.0 board feet. The 70-year-old stand, falling
in age between the other two stands, if cut with a circular saw
should have yielded only about 6.8 board feet per cubic foot.
Cut with a band saw it actually gave 7.4 board feet, indicating
a gain of .6 of a board foot for every cubic foot. This repre-
gents a saving of almost 9 per cent., by using a band instead
of a circular saw.

1t is assumed here that the saving of 9 per cent. was due
mainly to the narrower kerf of the band saw ; for although
the great bulk of lumber cut was round-edged, and therefore
gave a higher yield than if squared, this was neutralized by
the fact that the average thickness of boards cut here was less
than at the other mills.

A careful study of the data showed that although lumber
improves in quality with growth in diameter, it is not much
affected by the height of the tree. Two trees of the same
diameter but of different heights will bring the same value
per thousand board feet of lumber, though the taller tree,
having the greater volume, will also have a greater total value,
In making the graded volume table, therefore, height was dis-
regarded, and the trees were arranged in diameter classes
only.

Table V shows the percentage of the different grades that
may be cut from trees of different diameters.
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TABLE V.—PERCENTAGE OF GRADES SAWED FROM
SECOND-GROWTH WHITE PINE.

Round-edged. 8quare-edged.
Diameter
8 2% inch | Less than | 10 incnes [2251%
gh. 1inch 21 inch & LIRS nEnes
clear 10 inches | wide or
box boards. |box boards. plank. wide. ora
1
Inches. Per cent. Per cent. | Per cent.| Per cent. | Per cent. | Trees.
5 26 74
6 27 - 68
7 21
8 41
9 42
10 88
11 88
12 87
18 88
14 84
16 31
16 27
17 27
18 28
19 28
20 22
21 28
22 24
28 24
24 81
256 22
26 28

It will be noticed from this table that although no general
law can be laid down as to the increase or decrease of any
particular grade, yet as the trees grow in diameter there is a
more or less steady decrease in the per cent. of the poorer
grades,—the box boards,—and a rather uniform increase in the
proportion of better grades, especially the clear plank and
the wide square-edged boards. Tables VI and VII show more
satisfactorily how the improvement in the quality of the lum-
ber with the growth of the tree takes place. In making these
tables the following values per 1,000 board feet based on lum-
ber f. 0. b. Warner, N. H., were used :

l-inch box boards, round-edged, $12.00
24-inch box boards, round-edged, 13.00
24-inch clear plank, round-edged, 25.00
l-inch square-edged boards, less than 10 inches
wide, 20.00

l-inch squdre-edged boards, 10 inches wide or
more, 22.00
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TABLE VI.—VALUE (F. O. B.) OF SECOND-GROWTH

WHITE PINE.
Value of Value of lumber
Diameter Diameter
lumber per per thousand board
breasthigh. |ty ngand board feet.| —Preasthigh. feet.
Inolies. Inches.

b $12.00 16 $18.33
8 12.50 17 18.568
Y 18.11 18 18.70
8 18.87 19 18.86
9 14.81 20 18.98
10 156.72 21 19.09
11 16.40 22 19.18
12 16.96 23 19.26
13 17.40 24 19.33
14 17.78 26 19.40
15 18.08 26 19.46

Starting with a 5-inch tree in table VI, where the lumber is
fit only for 1-inch box boards, the value is $12 per thousand
board feet. From this point there is a comparatively rapid
increase in value, as the better grades enter and increase in
proportion, until the 13- or 14-inch diameter is reached, where,
although the value per thousand feet is still increasing, the
rate of increase falls off, because all the grades have now
entered. The increase in value néw depends only on the
increase in the proportion of the good grades and a correspond-
ing reduction in the proportion of the poorer grades. At 26
inches the value of the lumber is $19.46 per thousand board
feet.
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TABLE VI.—RELATION BETWEEN INOCREASE IN VOL-
UME AND INOREASE IN VALUE.—WHITE PINE.

) t 135 'y 1O
g F 58 g9 ge
P B o )
8. 8 25 2§ 28
Diameter - “3 - o iy
breasthigh. ] On ng . wo @B
g0 o0 Saod kg S o o
St 2t =g% 538 | BES | &
od CE g =] g.u = 8»—»5 o
| > =i =] =] A
Inches. Board ft. | Inches. Per cent.|Per cant.| Trees.
b 12 20.14 From 5to 6 66.7 78.6 18
6 20 .25 6 7 56.0 64.0 66
7 81 41 7 8 45.1 63.6 104
8 45 88 8 9 87.8 47.8 149
9 62 93 9 10 83.9 41.9 168
10 83 1.82 10 1t 82.56 37.1 1569
11 110 1.81 119812 80.0 33.7 129
12 148 2.42 12 18 28.0 31.0 116
18 183 | 318 ‘ 18 14| 268 29.6 94
14 232 ‘ 4.12 14 16 28.3 25.5 64
156 286 5.17 16 16 20.6 22.2 48
16 346 6.82 16 17 18.68 19.9 60
17 409 7.58 17 18 16.9 17.9 45
18 478 8.4 18 19 14.9 15.8 42
19 549 10.36 19 20 18.8 18.9 86
20 622 11.79 | 20 21 12°7 12.9 81
21 697 13.81 21 22 10.9 11.4 21
22 778 14.88 | 22 28 9.4 9.8 18
23 846 16.29 28 24 8.8 8.7 14
24 916 17.71 24 26 7.8 7.7 8
26 083 19.07 26 26 6.8 751 11
26 1,050 | 20.48 (]
r 1,401

Table VII shows the relation between the increase in the
total volume of the tree and the increase in its total value,
expressed in percentages. This emphasizes the tendency
shown by the former table. Up to 13 inches in diameter the
rate of increase in value is comparatively much higher than
the rate of increase in volume, but for the higher diameters,
the difference between the two rates is so small as to be
negligible.

It will be shown farther on when the subject of rotation is
considered, that under the present system of grading, and with
present prices, the increase in value per thousand feet of
lumber with the increase in the diameter of the tree is enough
to prolong the tnost profitable rotation for white pine by ten
years. Should a more careful system of grading white pine
lumber be introduced into southern New England, the rotation
will be still further lengthened.
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Chestnut.—The bulk of the chestnut timber in the state,
being of small size, is cut into railroad ties and fence posts.
The larger logs are sawed either into switch ties, or into plank,
used for furniture and coftin stock.

Practically all the ties are sold to the Boston and Maine
Railroad, the only railroad in this part of the state. The
sawed ties are piled along the railroad track and, the purchas-
ing agent being notified, an inspector is sent to inspect and
grade the ties. The printed specifications of the company
recognize two classes of ties:

All ties to be sound and free from shakes and rotten knots. To
be 8 feet long, flattened on two sides, and to have 6 inches and over
face, and to be 6 inches in thickness. Ties to be sawed square ends.
No. 2 ties will be taken on the basis of 10 per cent. of the total num-
ber of No. 1 ties accepted, and must be not less than 5 inches face.

In practise these rules are seldom followed. The rigidity
with which they are enforced depends on the demand for ties,
on the nursber of ties delivered, and on the disposition of the
inspector. Some inspectors are more lenient than others.
In general, a big batch of ties is more favorably graded than
a smaller lot.

After a careful consideration of the question, the following
system of grading ties was used in making the mill scale
tallies :

All sound ties, free from large rotten knots, measuring at
least 5 inches face, were classed as No. 1.

Sound ties with less than 5 inches, but atleast 4 inches face,
were classed as No. 2.

Ties less than 4 inches face, and unsound ties, were classed
as culls, and tallied as fence posts.

Switch ties were formerly accepted only when delivered in
sets as follows:

7 ties 9 feet long 6 ties 18 feet long
11 ties 10 feet long b ties 14 feet long
9 ties 11 feet long 2 ties 156 feet long
7 ties 12 feet long 1 tie 16 feet long

At present the railroad company accepts switch ties not in
sets, but they must be 9 to 16 feet long, 7 inches thick, with
at least 7 inches face.



REPORT OF FORESTRY COMMISSION. 223

Switch ties are bought by the thousand feet, board measure,
the contents being determined by multiplying the length of
the tie in feet by the face and the thickness in inches, and
dividing the product by 12. Ordinary cross-ties are bought
by the piece.

About 1,200 chestnut trees, or some 6,000 logs, were fol-
lowed through two mills. The two stands were 3 to 4 miles
apart, of the same general character, growing in similar situa-
tions, and on practically the same exposure. The chestnut
was mixed with a small proportion of hemlock, red oak, paper
birch, popple, ash and other hardwoods. White pine occurred
scattered singly or in small groups throughout both areas.
Over 95 per cent. of the chestnut on both tracts were sprouts.

The chestnut on the Pisgah tract was 59 years, 7 years
older than that on the Ashuelot tract, and was therefore some-
what larger and of better quality. In the older stand 97 per
cent. of all the trees ran from 9 to 18 inches in diameter
breasthigh, and from 70 to 85 feet in height. Individual trees
over 100 feet in height were not rare. The diameter of the
last log averaged from 5.5 to 6.7 inches inside the bark. The
length of the used portion of the tree varied from 25 to 57 feet.

In the younger stand, 52 years. old, 96 per cent. of all the
trees were from 8 to 15 inches in diameter. The average
length of the used part of the tree varied from 25 to 47 feet.
The diameter at the top of the last log averaged 5 to 7 inches
inside the bark.

The larger chestnut logs of the Pisgah tract were cut into
13-inch round-edged plank, while similar logs on the Ashuelot
lot were cut into switch ties. A certain quantity of plank
was obtained at the latter mill from sidings of logs cut into
ties.

One of the questions for this study to decide was whether
it pays better to put the larger logs into switch ties than
cutting them into plank.

Table VIII was constructed to show the money value of
chestnut trees of different sizes, assuming the following prices,
based on lumber f. 0. b. Winchester, and ties delivered at the
track :
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11¢-inch plank ($28 per thousand feet surface measure), $18.67 per
thousand board feet.

Switch ties, $16.00 per thousand board feet.

No. 1 ties, 48 cents apiece.

No. 2 ties, 25 cents apiece.

Posts (including cull ties), 15 cents apiece.

TABLE VIOIL—VOLUME AND VALUE OF OHESTNUT.

N Ashuelot—Trees cut into Pisgah—TreeE cut into posts,
posts, tles and switch ties. ties and plank.
T D 3} LT X} =]
QD . 'E [ 2 o q 5
m a
Diameter =§3 3 3 855| 3 =
breasthigh. =B B ;,‘ o5 o H o
a8 oy o Opidt o o
e85 | ° | 8, e85| 5 | &
k<j=} o ] ] 258 @ Q.. &
28| 2 |58 | @ |258| 2 |38 2
SN = > A SEA) s B M
Inches. Cu. ft. Cents. | Trees. | Cu. ft Cents. | Trees
7 6.0 |$0.41 8.2 T |esoeoocoslsssnsves|occccsocs|oosccess
8 6.9 .63 9.1 87 9.6 | $0.72 7.6 8
9 9.3 91 9.8 100 12.3 1.03 8.4 16
10 12.2 1.25 10.2 109 16.4 1.42 9.2 52
11 16.6 1.63 10.4 96 19.0 1.90 10.0 87
12 19.6 2.06 10.6 61 23.2 2.42 10.4 104
18 23.7 2.53 10.7 43 27.6 8.01 10.9 117
14 28.2 8.04 10.8 27 32.4 3.64 11.2 103
16 88.0 3.61 10.9 13 87.4 4.30 11.6 74
16 38.0 4.22 11.1 12 42.9 4.98 11.6 52
17 43.0 4.87 11.3 7 48.7 5.68 11.7 81
18 47.8 5.62 11.6 4 64.7 6.89 11.7 23
19 62.9 6.16 11.8 2 60.9 7.11 11.7 11
20 67.4 6.74 11.7 |eeees «..| 66.8 7.86 11.8 6
VA8 et e B otiotees) Booasad 72.9 8.67 11.8 1
617 678

To corupare the relative values of two trees it is necessary
to know their volumes. Since it is difticult and impracticable
to determine the volume in board feet of trees cut into ties
and posts, the volume of the used portions of the tree,
expressed in cubic feet, was taken as a basis for comparison,
and the value per cubic foot of trees of different sizes was
determined. Table VIII shows the volume of the used por-
tion of the tree in cubic feet, the total value of the tree, and
the value per cubic foot, of the chestnut from each tract.

It will be seen from this table that for the smaller sizes the
Ashuelot chestnut has a greater value per cubic foot than the
Pisgah lumber. This is because the trees cut at the former
place were not so closely utilized as at the Pisgah mill. In
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other words, the Ashuelot mill left longer tops in the woods,
using only the better portion of the tree. This, of course,
had the tendency to raise the value per unit of volume, but to
lower the total value of the tree. In the higher diameters
the better quality of the Pisgah lumber was enough to over-
come this difference, and we find that above twelve inches in
diameter not only the total value of the .Ashuelot trees, but
also the value per cubic foot, is lower. The difference in
value between switch-tie lumber and round-edged plank was
another factor which influenced the relative values of the trees.
This is clearly shown in table IX, which compares the values
of logs cut into switch ties and sidings, and the same sized logs
cut into plank.

TABLE IX.—RELATIVE VALUES OF LOGS CUT INTO
SWITCH TIES AND INTO PLANK.—CHESTNUT.

Conttgntts ofnlohg 41 0
cut into swite alue o
Dl:lt:llgtbe;;)l;n- ties and sidings. log cut ng:]tgngs \;g]ue %f
at middle | info switch Bt o Ptcu
of log. Switch :}sﬁ;&’g plank. plelzlnk.
ties. Sidings.
Inches. Bd. ft. | Bd.ft. Bd. ft.
12 64 13 31.26 59 $1.10
13 68 18 1.43 7n 1.33
14 70 29 1.65 82 1.53
156 70 42 1.89 95 1.77
16 70 57 2.19 108 2.02
1% 84 60 2.47 122 2.28
18 88 67 2.65 136 2.52
19 105 59 2.78 150 2.80

It will be seen from this table that there is some advantage
in cutting logs less than nineteen inches in diameter outside
the bark into switch ties rather than into lumber. The larger
logs, however, can more advantageously be put into plank.
This is because there is comparatively less waste due to saw-
kerf and slabs in cutting a larger log.

15
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TABLE X.—RELATION BETWEEN INCREASE IN VOLUME
AND INCREASE IN VALUE.—CHESTNUT.

Ashuelot. Pisgah.

Ialicren%e in : :
ameter ncrease in Increase in
breasthigh. volume of Increase volume of | Inerease
used portion in value used portion | ‘B value
e fitraa) of tree. Aol of tree.
Inches. Per cent. Per cent. Per cent. Per cent.
From 7to 8 38.0 EY)  |joosoomog oqoanand otosogaoo-oas
8 9 84.8 44.4 28.1 45.1
9 10 81.2 37.4 25.2 37.9
10 11 27.9 30.4 28.4 83.8
11 12 25.0 26.4 22.1 27.4
12 13 21.6 22.8 19.0 24.4
13 14 19.0 20.2 17.4 20.9
14 156 17.0 18.8 15.4 18.1
15 16 15.1 16.9 14.7 15.8
16 17 13.2 15.4 18.5 14.1
17 18 11.2 18.8 12.3 12.5
18 19 10.7 11.4 11.3 11.3
19 20 8.5 9.6 9.9 10.4
20 01 |lostB06800 0G00Cc0taa [Bocoootoonoocag 9.1 9.2

Table X shows the relation between the increase in the
total volume of the tree and the increase in its total value,
expressed in percentages. The fact is brought out here, as
was the case with the white pine, that in the smaller diameters
the rate of inecrease in value is comparatively much higher than
the rate of increase in volume. Above 16 inches the differ-
ence in the two rates is small. This is especially true for the
Pisgah lumber.

To summarize, the chestnut mill scales show that with pres-
ent prices it pays better to cut logs less than 19 inches in
diameter outside the bark into switch ties and larger logs into
plank; and that in considering the proper rotation for chest-
nut coppice the increase in the value of trees more than 16
inches in diameter, due to the improvement in the quality of
the lumber, may be left out of consideration, if prices remain
as they are at present, and no new grades are introduced.

Red Oak.—The red oak on second-growth woodlots i3
ugnally less than 16 inchey in diameter Lreasthigh, and yields
inferior grades of lumber. The wood is quite sound but
knotty, and, if graded according to the rules of the National
Hardwood TLumber Association, the bulk of it would fall into
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“ghipping culls.” The lumber is used in making furniture,
mostly chairs, and is rarely separated into grades.

About 700 trees were followed through several mills, mostly

“in Merrimack County. About 85 per cent. of the lumber was
cut into 1}-inch round-edged boards, the extra § inch being
allowed for shrinkage in drying and dressing. The rest of the
lumber was cut into 1}-inch round-edged plank.

The trees were from 50 to 80 years old, the age varying
rather uniformly with the diameter. The used portion of the
trees ranged from 15 to 50 feet in length, yielding from 1 to 4
12-foot logs. The hardwoods are not so closely utilized for
lumber as the conifers, the cutting limit here being 5 to 9
inches inside the bark at the small end of the last log. The
stumps, also, were quite high, varying from 1.1 to 1.6 feet.

The used length of the tree, rather than its total height, was
chosen as a basis for the table, because of the difficulty in esti-
mating the total height of a hardwood tree.

Table XTI shows the volume in cubic feet of the used length
of the tree, the amount of lumber sawed out at the mill, and
the number of board feet obtained per cubic foot.
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Table XIT shows the value of red oak trees of various sizes,
with lumber at $20 per thousand bhoard feet.

TABLE XII.—VALUE OF TREES WITH LUMBER AT $20
PER THOUSAND BOARD FEET.—RED OAK.

Used length.—Feet. '
Diameter — . | Basis.
breasthigh. |668 trees.
10 20 30 40 50 |
Inches. | |
0 | SR, 1 b 6 cormien bty cox 3
6 EXHE] | s oneered] kxtoecss: orts 19
7 .44 $0.58 $0.68 .| 78
8 .60 | .18 .86 .| 128
9 .80 | .98 1.16 oy 142
10 1.00 | 1.20 1.46 1.98 129
11 1.28 | 1.48 1.80 2.86 72
12 1.56 | 1.78 2.20 2.86 44
18 1.88 2.14 2.64 3.48 82
14 2.18 | 2.52 3.20 4.16 14
15 2.48 2.98 3.80 4.88 10
16 2.88 | 8.46 4.50 5.76 8
17 3.98 4.02 5.24 8.60 | 7
18 3.62 4.64 T e [ 1
19 4.04 5.80 7712 | SN R—— | 1
20 4.46 6.00 BT 4 Boooonatoooc s

Paper bivch.—More or less paper birch is found in almost
all second-growth hardwood stands, but the tree is rarely more
than 15 inches in diameter breasthigh. The lumber which is
sound, but knbtty, is used extensively for spool and bobbin
stock, and more rarely for chairs.

Table XIII is based on the measurements of 427 trees,
taken in various parts of the state. Practically all the lumber
was cut into 14-inch round-edged boards. The trees varied
from 45 to 60 yearsin age, and from 6 to 15 inches in diame-
ter. The used portion of the trees was from 10 to 37 feet,
yielding 1 to 8 12-foot logs. The diameter at the small end
of the last log ranged from 4 to 10 inches inside the bark.

In this table, as with the red oak, the used length of the
tree, rather than its total height, was the basis chosen, because
of the difficulty in determining the height of a hardwood tree.
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Table XIV shows the value of paper birch trees, with lum-
ber at $16 a thousand board feet.

TABLE XIV.—VALUE OF TREES WITH LUMBER AT %16
PER THOUSAND FEET.—PAPER BIRCH.

Used length.—-Feet.

Diameter _| Basis
breasthigh, 427 trees
10 20 30 40
Inches. 7
6 $0.14 $0.27 $0.84 $0.42 $0.560 | 16
7 £ .81 74 | B8
S .82 .99 79
9 1.04 1.31 82
10 1.83 1.62 70
11 1.66 1.96 b7
12 1.98 2.85 | 86
13 2.40 2.77 | 13
14 2.82 8.20 10
16 3.26 8.66 8
16 3.73 4.18 |.ceeveiene

|
|
|
|
|
|
]
|
|

Iemlock.—ITemlock occurs in greater or smaller quantities
in almost every stand, and is cut together with the other
species. It is usually put into building material, either as one-
inch squared bLoards, as 2 by 4 and 3 by 4-inch studs, or as
joists. When occurring sparingly in mixture with white pine,
the hemlock is cut into box boards. The lumber, as a rule, is
sound and fairly free from shake, and is rarely separated into
grades.

Table XV is based on the measurements of 317 trees taken
in various parts of the state in connection with the mill tallies
of other species. About half of the lumber was put into studs,
and the rest into inch boards. The trees were from 55 to 80
years old, ranged in height from 35 to 65 feet, and most of
them were 7 to 15 inches in diameter breasthigh. The diam-
eter at the small end of the last log varied from +.4 to 6.5
inches inside the bark. The used portion of the trees was
from 15 to 45 feet long. The table shows the volume in cubic
feet of the used length of the trees, the amount of lumber
sawed out at the mill, and the number of hoard feet which
was obtained per cubic foot.
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With hemlock at $15 per thousand board feet, Table XVI
shows the value of the various sized trees.

TABLE XVI—MILL SCALES—SOUTHERN NEW HAMP-
SHIRE.—VALUE OF TREES WITH LUMBER AT §15
PER THOUSAND BOARD FEET.—HEMLOCK.

Total height—Feet.

Diameter

= = —= 317
breasthigh. . | - 5 - T trafs)
Inches. | TG

6 d 4

7 .16 g : 5 17

8 | .26 42 .76 6 40

9 | .39 A .80 | e - 57

10 4 .64 | .69 .89 1.06 1.29 57

11 | .70 .87 1.08 1.29 1.64 41

12 .90 1.08 1.29 1.56 1.84 42

% | kexooooood 1.82 1.56 188 | 2.2 17

14 |eirisaeesl 1.60 1.88 2.20 2.60 14

15 1.89 2.22 2.568 3.08 14

16 ‘ ............ | 2.22 2.56 8.00 3.60 6

1 72 | S N— | 2.96 3.50 4.22 8

Yorvme TanLus.

Certain kinds of wood are not cut into boards or plank, but
are utilized in the form of Lolts and Dbillets. The lumber, in
that case, is sold by the cord. This is especially true of
spruce sold for pulp, and popple used either for pulp or
excelsior,

To determine as accurately as possible the amount of lum-
ber that may be obtained from trees of various sizes, measure-
ments were made on 900 spruce and 300 popple. The diam-
eter was measured at intervals of 4 feet along the stem, and
the limit of cutting was fixed at 4 inches outside the bark.
The thickness of bark was measured on 300 spruce trees, at
intervals of eight feet along the stem, and its volume com-
puted. It was found to bhe ahout 11 per cent. of the total
volume of the tree with the bark, varying only very slightly
with the size of the tree.

All volume measurements were made on green logs.

Spruce.—Only second-growth spruce was measured. Six
hundred trees were taken at Waterville, in Grafton County,
and 300 trees more at Stoddard, in Cheshire (*founty.
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The Waterville spruce was an even-aged stand about 70
years old. The trees ranged in height from 48 to 64 feet, and
in diameter from 5 to 14 inches. The used portion of the
trees ran from 18 to 46 feet in length. The height of stump
was usually less than a foot.

The Stoddard spruce was rather irregular in age, varying
from fifty to ninety years. The heights ran from 40 to 80
feet, and the diameters from 4 to 19 inches. From 10 to 60
feet of the length of the trees were utilized. The stumps were
from .2 to .3 of a foot higher than in the Waterville spruce.

In spite of the slight variation in size and age, the differ-
ence in volume between trees of the same diameter and height
from the two stands was so small that the data collected in
both places was worked up in one table.

Table XVII shows the volume of second-growth spruce of
different diameters and heights. To obtain the volume of
peeled spruce, deduct 11 per cent. from these volumes.*

TABLE XVIL.—VOLUME TABLE FOR SECOND-GROWTH

SPRUCE.
. . Height—Feet.
ameter
breasthigh. Basis.
40 50 60 70 80
Inches. Volume of used length including bark—Cubic feet.
4 it Noroemmer bromoes s e 5
5 1.8 2 4 R S B 33
8 3.5 4.2 5.3 6.6 29
7 5.1 6.2 7.3 9.0 127
8 7.0 8.8 9.7 11.3 168
9 8.9 10.8 12.% 14.0 156
10 10.9 18.4 15. 1751 103
Wl roomoes 16.2 18.4 20.7 64
12 19.3 21.9 24.4 87
18 B e Tt 22.7 25.8 29.0 88.7 22
14 26.0 30.0 33.4 38.2 29
15 34.2 38.0 48.2 28
16 38.8 43.1 48.8 18
17 48.5 18.2 54.5 10
18 48.0 53.0 60.0 9
B RN | S i F e e 68.8 66.0 8
903

*The volume tables are given in cubic feet. To reduce them to cords it is
only necessary to divide them by the number of cubic feet allowed to the
cord. It is common practise in many places to allow 100 cubic feet to the
cord.
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Popple.—Three hundred popple were measured, all of them
taken at Plainfield, in Sullivan County. -All measurements,
except the Dbreasthigh diameter, were made on peeled logs.
The trees varied in age from 25 to 50 years. They were from
50 to 75 feet high, and from 5 to 13 inches in diameter. The
used portion of the trees ran from 17 to 56 feet in length, and
the height of stumps from .6 to 1.3 feet.

Table XVTIII gives the volume of peeled popple.

TABLE XVIII.-VOLUME TABLE FOR POPPLE.

Height.—Feet.

Djameter T
breasthigh. Basis.
50 ] 70 80

Inches. Volume of used length peeled.—Cubic feet. Trees.
5 2.0 ) |E 4 looogckood lbocototoogcng 19

(] 3.1 3.6 ) |jpooocan pooao 69

7 4.3 5.3 8.5 7% 14 85

8 5.7 7.3 8.8 10.2 Y 58

9 7.1 | 9.8 11.7 13.4 40

10 4 2.2 14.9 17.2 15

11 18.3 21.3 13

12 poitll | lsomanetroraodod 8

13 28.8  |ecececececaae. 2

289

All the above tables can be directly applied in tinding the
contents and value of entire stands. For a full description of
methods used for measuring the height and diameter of trees,
and the use of volume tables, consult “The Woodsman’s
Handbook,” Bulletin 36, Bureau of Forestry, U. S. Depart-
ment of Agriculture, which may be had on application to the
Forest Service, Washington, D. C.

Yield Tables.—A Yyield table is a statement in tabular form
of the amount of lumber per acre that may he expected at
different ages in a forest of a specified description. TIts princi-
pal use is in foretelling future yield.

The yield of a forest depends on a number of factors, all of
which must be known before the future production of lumber
can be predicted :
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1. The composition and character of the forest must be
known. Pine will produce more lumber per acre in sixty
years than red oak or chestnut. Again, the amount of lumber
produced by chestnut will be different according to whether
the forest is of seedling or sprout origin.

2. The region where the forest is found. Tables which
apply to New TIampshire conditions may not apply to Minne-
sota.

3. Even in the same region the site quality will have a
marked influence on the amount of lumber produced by a
stand. Soil, moisture, exposure to light and wind, all have
their influence on the growth of the trees and are finally re-
flected in the yield.

4. The method of managing the forest and the time when
thinnings and cuttings are made will affect the production of
lumber.

Furthermore, all the above factors may be identical for two
stands, and their yield may still be quite different, because one
of the stands is fully stocked while the other is only partially
stocked. Since yield tables are generally used as standards of
measurement or comparison, it is customary to base them on
fully stocked stands.

The following yield tables are based on fully stocked, even-
aged, unmanaged, pure white pine stands in southern New
Hampshire, and apply only to stands that agree with this
description.

One hundred and ninety-six sample plots of white pine were
taken in fifteen different towns, well scattered over the southern
portion of the state. 13ecause of the difliculty in finding larger
areas which would conform to all the requirements, most of
the sample plots were only one-quarter of an acre in extent.
The data was then worked up in the oflice. The volume in
board feet for each plot was obtained by the use of Table
XXXVI, the yield being expressed for whole acres. The
results were plotted on cross-section paper, curves were drawn
through the maximum and the minimum points, and the con-
fined zone was divided into three equal bands. In this way
three site qualities were distinguished —Quality I representing
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that most favorable to tree growth, Quality III the most unfa-
vorable, and Quality II the average or intermediate quality of
locality.

Table XIX shows the volume of lumber in board feet and
the value per acre that may be expected at every fifth year,
from twenty to ninety years, on the best, the average, and the
poorest site qualities, of a fully stocked, pure, even-aged, un-
managed white pine stand.



REPORT OF FORESTRY COMMISSION.

238

o)

|
18°L9% 99'980'T 096'L9 01°9%9 qL'862'T | 000'69 0%°2E9 $6°009'1 090'08 08
40°8%h 90'820°'T 008'a9 06°'#0S 00°122'1 | 000'99 94°989 96'81F'1 00L'9 98
9L°L8E 0€°096 00%'29 60°99% 10°L51'T 099'29 [a 4] 8L'L88°1 00E'EL 08
P1°%9E 09°988 0YZ'6% (48144 00°TL0'T _ 009'69 14°86F 09°992‘ U 09L'69 9L
£6°918 81°118 002'g% %0°988 9%°080 008'99 14°78% 8L'691'T 008's9 0L
86°692 00°¥zL 098'1¥ 87°pBE 00°L68 098'19 86°86€ 00°0%0'1 098'19 o9
88°900 C4°889 009°28 LL°98C 90°108 00%'LF L9°'978 L8°896 008°LY 09
07"E81 bL'889 | 09L'ze 8¢°88% | 4$6°669 099'zh 91862 91°198 098'2y ug
9Z'8ET S%'88F 099°'L3 00°681 : 81°649 008'28 9z°L8% 80°294 09%'L¥ 09
P1°%6 Ly'pEe 091'%e v 99'881 08°vL¥ 09%'18 61°BLL 88°919 09L'0¥ 2
62°%9 LL°28T 0up'or 09°28 9L 898 | 000'92 [AN]9¢ 8L°PLY 059'€8 1] 4
94°9% 8%°LPL 003'1LT o9’y 98°L8% _ 090'31 68°.9 60°8EE 096'%3 g8
[4%4¢ 61°E8 099'9 86°61 9I°LET 008'01 6°LT LL 16t 00t1'gT 08
299 96° 095'S P56 9p°'8L 006'9 PPEL 89°501 007'8 9z
88°2% £8°02% | 004°T 1842 69°88% | 091'g a1 96°99% n09'p 02
| o pg o | e = 3 “pd 8403 ]
‘en[ea |, Sy o ‘anjuaA q d -an[sa . OO o
agsdunyg |@0IBAq 0"y 9WN[0A | gFpduinyg [@VITA'A‘0") amInjo\ oSedunig enjva *q ‘0 °J PWN[OA
- f— — s — —_— — — — 08v
‘laquni Jo en[BA—"IIT 431180 ‘Jaquun] Jo anjeA—TII L3[[end *loqun] jJo an[BA—'1 £31und

‘WYY UAJ A1TIX

"UNId JITHM 904 dTdVIL dTHIX—"XIX HTIdV.L



9o

REPORT OF FORESTRY COMMISSION. 239
By the use of the sample plots, which showed the number
of trees of ditferent sizes on an acre, and table VI, which
gives the value of the lumber from different sized trees, the
f. 0. b. value of the lumber per acre was obtained, and is given
in the third column of table XIX. By dividing these total
f. 0. b. values Dby the total volume in hoard feet in the second
volumn, the f. 0. b. value per thousand board feet of lumber
obtained from stands of different ages was determined, and is
given in the second column of table XX.
TABLE XX.—VALUE OF WHITE PINE.

Value per Value per thou-
Age.—Years. thousand hoard | sand board feet,
feet, f. 0. D. stumpage.

$12.26 $1.40
12.46 1.60
12.70 1.95
13.16 2.80
14.16 3.30
15.10 4.26
15.86 5.00
18.46 5.80
18.90 6.06
17.30 8.45
17.76 6.90
18.00 7.16
18.26 7.40
18.50 7.85
18.75 7.90

To obtain the stumpage values, it was assumed that the
lumber from the average 50-year-old stand is worth $5 per
thousand board feet standing, and that the total cost of manu-
facture, from the stump to the car,averaged $7 a thousand.
Both of these assumptions are fair averages, and rather con-
servative.  Assuming, then, that $12 a thousand represents
the lumberman’s total expenses, this sum was deducted from
#15.85, the f. o. b. value per thousand feet of 50-year-old
lumber, which left $3.85 as the lumberman’s profit. Since
there is no good reason why the lumberman should make a
ureater prolit from a 60 or 70-year-old stand than from a 50-
year-old stand, and assuming that the total cost of manufacture
remains %7 a thousand, $10.85 was deducted in every case
from the f. 0. b. values of the lumber, and the third column of
table XX was obtained, showing the stumpage value per thou-
sand board feet of lumber gotten from stands of different ages.
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These tigures were then used in getting the stumpage value
per acre in the yield table, the fourth column of table XIX.
Where the total cost of manufacture is more than %7 a thou-
sand, the additional cost should be subtracted from the
stumpage value, while in the more favorable localities where
the cost of manufacture is less than %7, the difference should
should be added.
Fivaxcian Rorarioy vor Wore PiNg.

The practical application of the yield tables is in determin-
ing the proper rotation for a forest, that is, the age at which
the forest should be cut, by foretelling the yield to be expected
from it at any time.

The standing trees in a forest may be considered as a capital,
and the yearly growth in lumber as the interest on that capital.
Considered from a purely financial point of view, whenever
this interest falls below the rate which may be earned by the
money into which the timber can he converted, the forest
should be cut. This rate of current annual increase in value
is given in the third column of table XXTI.

TABLE XXI.—RATE OF CURRENT ANNUAL INCREASE
IN VOLUME AND VALUE, PER ACRE.—WHITE PINE.

Quality I. Quality II. Quality III.
- g 28 ;* o g 1
Increase - oo te - -3 - 25
in 98¢ | 428 | gBg | 582 | 4@g | gE2
age. sg8 e So8 oSO8 3gH i)
g88 | @E3g 82 | 28E5, q82 | aS3;
250 oY o=’ [l oo o =i
ESE | £3"2 | EEE £EPE | £32 | fECs
gaf | 2a8F | 548 | gef8F | 5af | Zafs
Years. Per cent., Per cent. Per cent.| Per cent. Per cent. Per cent.
From 20 to 25 11.7 14.1 12.2 14.5 13.6 15.9
26 30 11.4 14.0 11.7 14.3 12.4 15.0
30 35 9.8 13.8 10.0 14.0 10.5 14.4
35 40 5.9 12.7 8.4 18.2 7.6 14.3
i .46 3.9 8.8 4.6 | 95 5.9 10.8
45 50 3.0 6.2 3.7 6.9 4.4 7.6
50 55 2.0 4.2 2.4 | 46 3.4 5.6
56 60 1.8 3.3 2.2 327 2.7 4.2
60 63 1.6 2.8 1.8 3.1 2.2 3.5
65 70 1.3 2.6 1.5 2.8 1.8 3.1
70 75 1.1 1.8 1.3 2.0 1.5 2.2
% 80 1.0 1.7 gl ' 1.8 1.2 1.9
80 85 .9 1.6 1.0 | 1.6 1.1 Ty
85 90 .85 1.5 .9 1.5 .9 1.6
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This table shows that if money can be invested at 4 per
cent. compound interest it does not pay to hold a stand of
timber on Quality I after it is 50 to 55 years old ; it may be
kept two or three years longer if it grows on Quality IT; and
it must be cut between the fifty-fifth and sixtieth year, if it is
on Quality ITI. In the same way the proper rotation can be
determined, assuming any other rate of interest. Thus, if
money is valued at 3 per cent., the forest should not be left
longer than the sixtieth, the sixty-fifth, or seventieth year,
according to the site qnality. The lower the rate per-cent. at
which money is valued, the longer the timber may be left
standing ; and, on the other hand, the higher the rate per cent.
demanded the earlier the forest must be cut.

The rate of current annual increase in volume is given in the
above table for the purpose of comparison with the corre-
sponding increase in value. It shows the effect that the
improvement in quality of lumber with age has on the length
of rotation. If there were no improvement in quality, the
current annual increase in value and in volume would be iden-
tical, and with money valued at 4 per cent. the time to cut the
forest would be hastened by ten years. )

This table does not definitely determine when' the forest
should be cut. It simply indicates the age beyond which it is
unprofitable to let the trees grow. To find the proper rotation
it is necessary to know all the items entering into the cost of
producing the crop, and the rate of interest that the owner
demands on the money invested. To illustrate how such cal-
culations are made several tables were constructed assuming
different values of land, various costs of planting, a certain
outlay in protection and taxes, and three different rates of
interest. These tables show the practicability of planting
white pine under certain conditions.

Tables XXII to XXV are based on Quality II, which
approximates the average conditions in the region studied.

16
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There are four main headings in this table: the rotation,
the gross return, the expenses, and the net profit.

1. The rotation is given in five-year periods.

2. The gross return is simply the stumpage value of the
lumber at the end of the rotation. In managed stands there
will be in addition a certain return from thinnings. This is
discussed farther on. Itis assumed in these calculations that
the price of lumber will remain the same. Since lumber values
“tend to rise the results here given are conservative.

3. The expenses fall into two general classes: taxes, and
the cost of producing and protecting the crop. All expenses
were carried forward with compound interest to the end of the
rotation.

(a) In considering the outlay in taxes it was assumed that
the tax is uniformly at a rate of two cents on a dollar on a
two-thirds valuation, that the value of the land rernains the
same throughout the rotation, and that the growing timber is
revalued at the end of every five years, as the law requires.
Further, since the table applies to planted stands, a deduction
was made for the abatement in taxes allowed by the law of
1903.*

The third column in the table shows what the yearly tax on
the timber would be during each five-year period, while the
next column shows what the taxes would amount to at the
end of each rotation, accrued with compound interest. The
fifth column gives the taxes on land accrued to the end of
each rotation.

(b) The items under the cost of producing the crop are the
interest on the value of the land, compounded annually, the
cost of planting carried forward to the end of the rotation, and
the cost of protecting the crop, for which 10 cents per acre
per year was allowed. This last item is purely arbitrary, but
was accepted as a fair average.

4. The total expenses are obtained by adding the various
items in columns four to eight, inclusive, for any rotation, and
this deducted from the gross returns for that rotation gives the
net profit (or loss, indicated by a minus sign).

*See page 204.



244 REPORT OF FORESTRY COMDMISSION.

The point at which the net profit is highest represents the
age at which it pays best to cut the timber, the financial rota-
tion of the crop. In table XXII this point falls at the fifty-
fifth year.

Tables XXIII and XXIV were constructed in the same way
as table X XTI, but different rates of interest were taken.
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The three tables given above all assume the value of land to
be $5.00, and the cost of planting $7.00 an acre. Table XXV
was made to show where the financial rotation would fall with
different values of land and different costs of planting, but
" with all other factors as in the above tables.
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1t must be remembered that in all of the above tables of
rotation the net profit represents the amount earned in addi-
tion to the demanded rate of interest on the investment.
Furthermore, the above figures are very conservative for
planted and managed forests, which would give a higher yield
than the unmanaged stands on which the yield tables are
based. In addition there will be certain returns derived from
thinnings, if the forest be properly managed.

In taking the sample plots for the yield tables, the trees
that should be removed in thinnings were recorded separately,
and the results from the plots falling within the average qual-
ity of locality were worked up into table XX VI. Since trees
less than five inches in diameter are not cut into boards, their
volume is given in cubic feet. The total volume to be removed
in thinning is also given in cubic feet.

TABLE XXVI.—YIELD FROM THINNING FULLY-STOCKED,

Yield per acre.
Age. Trees 5 inches Trees less than
or more in 6 inches in Total.
diameter. diameter.

Years. Bd. ft. Ou. ft. Cu. ft.
25 750 750 900
80 8,500 800 1,880
86 5,600 450 1,680
40 7,500 300 1,900
46 8,900 150 2,040
50 0,000 SN [ o =% o oo sa e oresecrronsss 2,100

In applying the above table it should be remembered that
the yield from thinnings is strictly additional, the ultimate
yield being actually greater because of the accelerated growth
of the trees left for the final crop.



APPENDIX.



APPENDIX.

PRINCIPAL USES OF THE COMMERCIALLY IMPORTANT
TREES.

White Pine.—Box boards, pail and fish barrel stock, match blocks,
sash and blind stock, boat boards, refrigerator stock, common lum-
ber, shingles.

Chestnut.—Ties, posts, poles, piles, furniture, coffin stock, interior
finish.

Red Oak.—Furniture, interior finish.
Spruce.—Pulp, dimension lumber, piano boards.

White Ash.—Car and wagon stock, agricultural implements, for-
niture, interior finish, tool handles.

Sugar Maple.—Chair stock, flooring, bobbin stock, dowels, staves,
veneer, crutches, dimension lumber, maple sugar.

Paper Biréch.—Bobbin and spool stock, shoe pegs, dowels.

Yellow and Black Birch.—Chair stock, bobbin and spool stock,
dowels, staves, veneer, crutches, dimension lumber.

Popple.—Pulp, excelsior, box boards.

Hemlock.—Dimension and common lumber, box boards, tanbark.
Beech.—Chair stock, staves, bobbin stock, dowels, cordwood.
Red Maple.—Chair stock, cordwood.

White Oak.—Ties, posts, wagon stock.

Hickory.—Wagon stock, agricultural implements, tool handles.
Basswood.—Boxes, excelsior.

Red Pine.—Box boards, dimension lumber.

Pitch Pine.—Rough box boards, cordwood.

Balsam Fir.—Pulp, box boards, excelsior.

Tamarack.—Ties, posts, poles.
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A. MILL TABLES AND VOLUME TABLES.*

WHITE PINE.

TABLE XXVII.—.VOLUME TABLE FOR WHITE PINE.—
WATERLOO AND HENNIKER, AGE 50 YEARS.

Di . Height—Feet.
ameter
breasthigh. Basis.
80 40 50 60 70 80
Inches. Volume of used length with bark.—Cubic feet. Trees.
b : 15 N O P P 16
6 4.8 8.1 Jeesnsssi|esunss . 61
7 5.8 7.0 8.8 |suvisian 98
8 7.6 9.0 | 10.8 |..... 138
9 9.6 11.8 18.56 156.6 162
10 11.7 14.0 16.7 19.0 181
11 14.0 16.8 20.0 22.7 101
12 16.8 19.8 23.8 26.56 g4
18 18.56 23.0 26.8 | 80.2 68
14 21.0 26.0 80.5 84.2 26
16 29.8 84.7 88.8 12
16 82.4 88.8 42.6 18
17 48.0 47.0 |eeeiecscoccnns
Total..... 884

*The volume tables in cubic feet of the used length of the tree may be read-
ily reduced to cords by dividing the volume of the tree by the number of
cubic feet allowed to the cord. Itis common practise to allow 100 cubic feet
to the cord.
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TABLE XXVIII.—.VOLUME TABLE FOR WHITE PINE.—
SOUTH SUTTON, AGE 75 YEARS.

o " Height—Feet.

ameter,

breasthigh Basis.

40 50 €0 70 80 20 100 110
1nches. Volume of used length with bark—Cubic feet. Trees.
|
7 4.5 | 6.2 | 8.0 4
[:] 5.6 8.0 10.1 (1 . 19
9 7.0 | 9.9 12.5 | 16.0 o J 21
10 8.6 | 12.0 | 16.1 | 18.0 .9 | 26. 28
11 10.4 | 14.2 | 18.0 | 21.6 5| 8l.4 24
12 12.6 | 168.56 | 20.9 | 26.2 .8 | 87.0 41
18 14.8 | 19.0 | 24.0 | 29.0 5 | 48.0 29
14 17.8 | 21.7 | 27.4 | 88.1 0(49.4 86
16 . | 24.6 | 81.0 | 87.6 0| 56.1 27
16 | 27.8 | 85.0 | 42.2 0 | 63.0 87
17 | 80.2 | 89.0 | 47.2 7 | 70.8 40
16 | 88.0 | 48.6 | 62.6 5| 177.6 87
19 «ee.. 48.6 | 68.0 5 | 85.0 30
20 54.0 | 68.6 5| 93.0 26
21 59.6 | 69.0 | 80.0 .0 1101.0 16
22 686.0 | 75.0 | 87.0 .5 [104.6 14
28 «ewse| 81.0 | 94.6 .6 [118.56 12
24 87.6 |102.0 |116.0 |128.0 b6
25 94.6 (109.56 (128.6 |188.0 9
28 101.6 6
27 109.6 3
28 .5 2
29 1
80 ‘ 3
I Total.....465
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TABLE XXIX.—VOLUME TABLE FOR WHITE PINE.—BAND-

SAW.—BROOKLINE.—AGE, 70 YEARS.

Height—Feet.

Diameter
breasthigh. Basis.
60 70 80 90 100
Inches. Trees.

Volume of used length with bark.—Cubic feet.

Total...889
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TABLE XXX.—VOLUME TABLE FOR WHITE PINE.—AGE,
LESS THAN 60 YEARS.

- " Height—Feet.
ameter
breasthigh. ] Basis.
80 40 60 60 I 70 l 80 90
I
Inches. Volume—Board feet. Trees.
5 8 11 15
6 16 20 24
7 21 28 86
8 27 87 47
9 84 47 68
10 42 67 72
11 Teaavees| N 68 88
12 Sesegaet| o 80 102
13 90 120
14 allccost|seesnes: 140
15 160
Gl oo 9 180
18 Coeeccstle
19 | : L.l 8o | a6 | 485 8
20 booomaod kpooonnad hoooooo A Bibooooot booooood | 2 (U 686 1
| ( 959

17
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268

K NNV SR i
—rdrd n
- cmogan ;i
& LTI e B B e Al
....... 2
VOO NIV -ODNO
e e Y




REPORT OF FORESTRY COMAJMISSION. 259

TABLE XXXII.—VOLUME TABLE FOR WHITE PINE.—
AGE, LESS THAN (0 YEARS.—TOTAL VOLUME, IN-
(CLUDING BARK, STUMP AND TOP.

Height—Feet.

Diameter | |
breasthigh. | biigia.
20 0 50 60 70 B0 | 90
==l !
Inches. Cubic feet. Trees.
b 3.0 c1E b ottaoa
6 4.3 5.0 6.0
7 5.7 6.7 8.0
8 7.8 8.8 10.6
9 9.0 | 10.9 13.0
10 10.7 13.0 15.7
11 12.5 | 15.3 18.5
12 14.6 | 17.7 21.6
13 16.56 | 20.56 | 256.0
Kb eoodot] fpoossood]. 23.5 28.5
il | ooatsoa] boadoers 26.6 | 32.5
il e coff eooatotd 30.0 [ 36.0
17 40.0
S0 B ] O r e R e
k| Focoooot Hooadeod Hesooas | Booce oo
M L e prort] oo oo o keoosa o
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TABLE XXXIII.—VOLUME TABLE FOR SECOND-GROWTH

Diameter
breasthigh.

Inches.

Height—Feet.

WHITE PINE.—AGE, 60 YEARS AND UP.

70 80 90

100 110 120

Volume—Board feet. Trees.

889 1,030 | 1,135 8
942 1,106 | -..... 12
994 1,180 |....... 11
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TFABLE XXXIV.—VOLUME TABLE FOR SECOND-GROWTH
‘WHITE PINE.—AGE, 60 YEARS AND UP.—VOLUME OF
USED LENGTH.

o . Height—Feet.
iameter .
breasthigh. Baais.
a0 80 70 80 90 \ 100 110 ‘ 120
Inches. Cubic feet. Trees.
T 7.6 3
8 9.8 19
9 12.7 19
10 16.7 22
11 18.7 Qoo 38
12 22.0 32.9 47
13 26.6 38.0 33
14 29.5 48.56 48
15 83.6 48.6 | 545 |eceeee. 37
16 37.6 654.6 b4
T 41.56 60.5 52
18 46.6 67.0 60
19 49.56 74.0 87
20 51.0 80.56 34
. 21 . 88.5 | 100.0- 112. 126.0 20
22 96.0 | 109.0 | 122.0 | 135.5 18
23 104.0 | 118.0 | 182.5 | 146.6 19
24 12.0 | 128.0  143.0 | 167.6 8
25 20.5 | 187.6 A 153.0 | 168.0 12
Eir EAooond 28.5 | 147.0 ' 163.0 | 178.0 11
684
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TABLE XXXV.—.VOLUME TABLE FOR SECOND-GROWTH
WHITE PINE, AGE 60 YEARS AND UP.

[Total volume, including bark, stump, and top.

Height—Feet.

Diameter
breasthigh. R
60 70 80 90 100 110 120
Inches. Cubie feet. Trees.
7 G (| lboogemgd paacoo ddoao 1 booag cod [ooooaaad sesenes 3
8 11.0 126 Jeceescoefocsceese]s 19
i 9 14.1 16.0 feccoccce]|enes 19
10 17.56 19.6 22.8 |eeeee 00| foo 22
11 20.8 23.6 28.7 |eccoecns 33
12 24.4 27.8 81.6 85.6 |+ cecene 47
13 28.0 32.0 86.6 41.0 |eeveenns|es 33
14 82.0 86.6 41.6 47.0 68.0 [ceeeeens 48
16 36.0 41.6 47.0 53.0 60.0 37
16 40.6 46.6 68.0 59.5 67.0 54
17 4.5 51.56 59.0 66.0 74.0 62
18 49.0 57.0 65.0 73.0 82.0 60
19 54.0 62.0 71.0 81.0 90.6 | 101.5 | 118.6 87
20 .| 68.5 67.6 77.6 88.5 99.6 | 111.5 | 124.0 34
21 72.6 84.6 96.56 108.0 121.5 134.56 20
22 cees 78.0 91.0 | 104.5 | 118.0 | 181.5 | 146.6 18
23 .es 00000D 83.0 98.0 | 112.5 | 127.5 | 141.6 | 168.5 19
24 . eeees|accesee| 104,56 121.0 | 137.0 1562.0 167.0 8
26 |..... . ee Joeeeean 111.6 129.6 146.5 161.6 178.0 12
28 feeeeen oo0d [ooaooco 118.6 138.0 166.0 171. 188.6 11
584
| |
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Sixty per cent. of the lumber cut from the trees on which
table XXXVT is based was round-edged stuff, while the re-
maining 40 per cent. was squared. Seventy per cent. of the
lumber was cut into 1l-inch boards, and the rest into 2%-inch
plank,

TABLE XXXVI.—VOLUME TABLE FOR SECOND-GROWTH
‘WHITE PINE, ALL AGES COMBINED.

- ’ Height—Feet.
ameter. 3=~ — = - e —
breasthigh. Basls.
30 40 60 60 70 80 490 100 110 & 120
Inches. Volume—Board feet. Trees.
[} 7
(] 41
7 75
8 128
9 166
10 177
11 164
12 177 | 200 | 228 246 (... 146
18 210 | 288 | 270 208 |ceenee 187
14 248 | 277 | 312 848 |...... 91
15 282 | 821 | 862 | 406 |...... 61
18 923 | 870 @ 416 4707 == T 88
17 86 | 421 | 471 | 640 |...een 70
18 411 | 476 | 581 610 | 688 68
19 460 | 680 | 6598 682 | 1768 4
20 606 | 6583 | 660 760 840 35
21 684 | 720 820 | 918 23
22 597 | 681 | 779 887 | 990 18
28 689 | 727 | 884 958 | 1,085 19
24 674 | 769 889 |1,080 | 1,136 9
25 706 | 809 | 942 |1,106' 1,206 12
26 787 | 846 | 994 | 1,180 | 1,276 1
| 1,678
| | | .
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TABLE XXXVIL.—VOLUME FOR SECOND-GROWTH WHITE
PINE, ALL AGES COMBINED. VOLUME OF USED

LENGTH.
o . Height—Feet.
ameter | " _ — — —
breasthigh. Baais
40 | 60 | 80 70 | 80 | 90 | 100 | 110 | 120
e I b O o i P Tl

Inches. Cubic feet. Trees.
5 W7 | oomnd Fooad boaonox faoocad poriod soooad koo 7

6 4.3 | 5.2 41

7 6.2 | 7.4 75

8 8.0 9.8 128

9 9.8 | 12.0 168

10 11.8 | 14.6 177

11 14.0 | 17.2 164

12 18.2 | 20.0 ! 146

13 18.5 | 28.5 37.0 137

14 21.5 | 26.5 42.5 91

16 24.5 | 30.5 48.5 61

18 | 28.0 | 84.5 54.5 88

17 |...o)eeeei| 815 | 39.0 61.0 70

18 |-.0]...0)| 86.5 | 4.5 68.0 68

19| St o (EH 75.0 44

20 |.... .. | 54.0 88.0 36

21 59.5 90.5 23

22 18

23 | 19

24 [ 9

2 ! 12

28 1
1,678
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TABLE XXXVIII.—VOLUME TABLE FOR SECOND-GROWTH
WHITE PINE, ALL AGES COMBINED.

Diameter Total volume, including bark, stump and top.
breast-
high. 3 40 | 5 60 70 | 80 ’ ) ’ 100 ’ 1m0 120
| 1 1 | | i
Inches. |cu.ft. cu._ﬂ.|cu.fz..lcu.ft.]cu.ﬂ.'cu.jt.]cu.ﬂ.lcu.ft.lcu./'t.'cu.ft. Trees.

3] G | poarod pragoos 7

6 6.1 8.0 8.5 41

7 6.9| 8.2 | 9.2 76

8 8.8 | 10.56 | 12.2 128

9 10.9 | 13.0 | 16.4 156

10 13.1 | 15.8 | 18.9 a . 177

11 156.6 | 18.7 | 2.6 4 . 164

12 18.0 | 22.0 | 26.4 ‘ 35.0 9 146

13 20.7 | 26.8 | 30.4 E 40.1 0 137

14 28.7 | 29.1 | 34.8 . 45.8 .8 91

16 27.0 | 383.1 | 39.2 : | 61.9 .8 61

16 80.7 | 87.6 | 44 38 K 58.1 L7 | 88

17 86.0 | 42.8 | 49.9 66.1 .06 T

18 40.0 | 47.8 | 56.6 72.2 . 1 g 68

19 .....| 58.0 | 60.2 70.9| 80.0| 91.0| 1(2.1 | 114.8 44

20 o] s 67.1 78.1 88.1 100.2|112.2 | 1¢5.6 85

21 73.1 85,7 96.7|108.2 | 122.1 | 186.3 23

22 79.1 98.1 105.8 | 118.1 | 181.7 | 146.7 16

23 leeese. 101.0 | 118.6 | 127.0 | 140.5 | 158.1 [ 19

24 «e.... 108.6 | 121.8 | 185.8 | 149.8 | 165.6 9

26 ¥ d | . .. 115.8 | 129.8 | 144.2 | 169.0 | 174.6 12

28 t oo ~ psoood oooon 122.7 | 187.8 | 158.1 | 168.5 | 188.2 | 11

| 1,578

l | | l s
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CHESTNUT.
TABLE XXXIX—VOLUME TABLE FOR SPROUT CHESTNUT.
—ASHUELOT.
: . Height—Feet.
Diameter — — — s e o
breasthigh. Basis.
50 60 70 80 90
Inches. Volume of used lengtip, 1bncludlng bark,—eubic| prees
eet.
7 7
3 | asnaine 87
9 | 3 100
10 . 18.8 109
11 : 22.6 95
120 LR 22.0 28.5 61
13 25.2 30.7 43
14 28.8 35.1 27
16 32.8 40.0 18
16 36.8 45.0 12
17 41.0 50.9 )
18 46.7 57.0 4
19 603 |iii-nsaas 2
200 1 | RREESE 651 1 |2 EEERR [rornnenns
517
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TABLE XL.—VOLUME TABLE FOR SPROUT CHESTNUT.—

PISGAH.
B A Height—Feet.
ameter
breasthigh. Basis.
60 70 80 80 100
Inches. Volume of used lenggh, including bark—cubic| mpees.
eet.

8 7.7 8.5 9.7 [IETEETI EER TR 3

9 10.0 11.1 18.0 1474 | Mo 16

10 12.4 14.1 16.4 1820 B | = 52

11 16.0 17.3 20.0 22.0 26.4 87

12 18.0 20.9 24.0 26.5 30.2 104

18 21.1 24.7 28.0 81.0 36.1 17

14 24.4 28.3 32.0 85.7 40.0 103

16 28.0 32.7 86.5 40.8 45.1 74

16 32.0 36.8 41.0 45.6 50.3 52

7 86.0 40.8 45.9 50.8 56.1 31

18 39.9 45.0 51.0 66.1 62.0 23

19 48.7 49.5 6.4 * 62.0 68.3 11

20 ceeeseaes|  H4.0 62.0 68.0 74.8 i}

21 e, e | 681 4.4 81.3 1
678
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B. Log Rules.—In making the mill scales, the tally of lum-
ber cut from each log was kept on a separate sheet. It was
thus possible to construct a series of log rules based on actual
mill cut. Such log rules are here given. In using them it
must be remembered that they are reliable only for a run of
logs including butt, top, and intermediate logs.

White Pine.—Sixty per cent. of the lumber cut from the
logs on which these rules are based was round-edged stuft, and
the remaining 40 per cent. was squared. Seventy per cent. of
the lumber went into 1l-inch hoards, while the rest was cut
nto 2-inch plank.

TABLE XLI—LOG RULE FOR SECOND-GROWTH WHITE
PINE.—SOUTHERN NEW HAMPSHIRE.

[Cut into both square and round-edged boards; circular saw, 14-inch kerf.]

Length of log—Feet.
Diameter
inside bark 10 12 14 Total basis,
at small 5,177 logs.
endlofilog- i | —————|'=
Basis, 613 logs. IBusis. 1,915 logs.| Basis, 2,649 logs.
Inches. Contents—Board feet.

9 167

12 429

17 530

24 606

33 618

42 542

52 456

85 395

80 290

97 248

115 202

184 168

155 144

176 104

198 a7

222 84

247 40

276 41

304 17

333 11

364 9

898 4
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TABLE XLII.—LOG RULE FOR SECOND-GROWTH WHITE
PINE.—SOUTHERN NEW HAMPSHIRE.

{Cut into both square and round-edged boards; circular saw, 14-inch kerf.]

Diameter Length of log—Feet.
outside bark
at middle
of log. 10 12 14
—_— - IEE — o T
Inches. | Contents—Board feet.
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TABLE XLIII.—RELATION BETWEEN DIAMETER INSIDE
BARK AT SMALL END AND DIAMETER OUTSIDE
BARK AT MIDDLE OF 14-FOOT LOG.—WHITE PINE.

Diameter r Diameter Diameter Diameter

inside bark outside bark outside bark | inside bark
at small at middle at middle at small
end of log. of log. | of log. end of log.
|
Inches. Inches. Inches, Inches.

......................................... 5 3.2
......................................... (] 4.4
3 4.8 il 5.6
4 5.7 8 6.7
b5 6.5 9 7.7
] 7.4 | 10 8.7
1 8.3 11 9.7
8 9.3 | 12 10.7
9 10.3 } 18 11.6
10 11.3 14 | 12.6
11 12.4 16 18.5
12 13.4 16 14.4
13 | 14.5 17 16.3
14 15.6 18 16.3
156 [ 16.6 19 17.2
16 17.7 20 18.1
17 | 18.8 21 19.0
18 19.9 22 19.9
19 21.0 23 20.8
20 | 22.1 24 21.8
21 28.2 25 22.7
22 24.8 8 23.6

23 Dl leoaohtooosooocooooaond fooot  acooaneoacnoongo

24 PTMY T Hoodoooooooodaoooooodt Honaeocoaoaoato 000000

Harpwoons.

Practically all of the lumber cut from the logs on which the
hardwood rules ave based was 1}-inch round-edged boards.
The log rule for the 12-foot length is based on actual mill
tally, while the rules for the 10- and 14-foot lengihs were
constructed by subtracting and adding } of that scale,
respectively.
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TABLE XLIV.—LOG RULE FOR SECOND-GROWTH HARD-
‘WOODS.—SOUTHERN NEW HAMPSHIRE.

[Cut into 1%4-inch, round-edged boards; circular saw, 1i-inch kerf.]

Diameter Length of log—Feet.
inside hark
at small
end of log. 10 12 14
Inches. Contents—Board feet.

4 (] 8 10

i) 9 11 18

6 13 16 19

7 18 22 26

8 25 30 36

9 32 39 46

10 42 51 60

11 54 66 76

12 68 82 96

13 100 11?7

14 100 120 140

15 117 141 166

16 137 166 193

17 160 192 224

18 185 222 259

RBased on 1,83112-foot logs.
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TABLE XLV.—LOG RULE FOR SECOND-GROWTH HARD-
‘WOODS.—SOUTHERN NEW HAMPSHIRE.

{Cut into 135-inch, round-edged boards; circular saw, 14-inch kerf.]

Diameter Length of log—Feet.
outside bark
at middle
of log. 10 12 14
|
Inches. Contents—Board feet.
|

8 9 11 8

7 13 15 17

8 18 21 24

9 25 29 33

10 37 42

11 42 49 56

12 52 61 70

18 64 75 86

14 78 91 104

15 92 107 122

16 108 126 144

17 123 143 163

18 141 165 159

19 160 187 214

20 180 210 240

Based on 1,881 12-foot logs.
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TABLE XLVI.—RELATION BETWEEN DIAMETER INSIDE
BARK AT SMALL END AND DIAMETER OUTSIDE BARK
AT MIDDLE OF 12-FOOT LOG. SECOND GROWTH
HARDWOODS.

Diameter Diameter Diameter Diameter
Inside bark outside bark outside bark inside bark
at small at middle at middle at small
end of log. of log. of log. end of log.
Inches. Inches. Inches. | Inches.

4 5.1 6 4.9
5 6.1 7 5.9
;] 7.1 8 6.9
7 8.1 9 7.9
8 9.1 10 8.8
9 10.2 11 9.8
10 11.2 12 10.7
11 12.3 13 11.6
12 13.4 14 12.5
13 14.6 16 13.4
14 16.7 16 14.8
16 16.9 17 15.1
16 18.0 18 16.0
17 19.2 19 16.8
18 20.4 20 17.6
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TABLE XLVIL—-LOG RULE FOR SPROUT CHESTNUT,
SOUTHERN NEW HAMPSHIRE. CUT INTO 1!4-INOH
ROUND-EDGED PLANK.

Diameter outside bark z
at middle of log. Length of log, 12 feet. | Basis.
Inches. Contents—Board feet. Logs.
8 21 4
9 33 5
10 43 97
11 H0 197
12 59 229
13 71 162
14 82 17
15 95 60
16 108 32
17 122 14
18 136 9
19 150 1
20 165
21 185 1
22 209 1
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LIST OF TREES FOUND IN SOUTHERN NEW

HAMPSHIRE.
CONIFEROUS SPECIES.

CoMMON NAME. SCIENTIFIO NAME.
JEEAGNT §iTds gamdon sooa 530.a M0 G0 0G Abies balsamea.
‘White cedar................... Chamaecyparis thyoides.
1G] R 508 § Goooo 800060 800800 Juniperus wvirginiana.
JABBNEY 666000 SO0 00 A00BGOT Juniperus communis.
TN | 5603000000000 OO0 00T Lariz laricina.
1FNER U o000 0bodd o Gao00a Picea mariana.
Red spruce......cocceeeee SRR Picea rubens.
BEEGL FONTEL oo d deaaaa 0000 BROG00 Pinus resinosa.
ISEAN 95 000 900600 S0G REB00 0 Pinus rigida.
WA JOEL 0006 coaa 3 o0 DoaDG Pinus strobus.
‘White cedar (arborvitae)....... Thuja occidentalis.
1EEMEER 500 dodo aoEao 6 gaaad 5000 Tsuga canadensis.

BROADLEAF SPECIES.

IEHEGEY. 50000 do0aoatooa Jaoo oo Acer negundo.
INOOSEWOO A JNTe & e lole ofe o e efele s sholele Acer pennsylvanicum.
1301 5078 B amonio oo 0 0o ongoo Acer rubrum.

Silver maple.......coccoveuvnnnn Acer saccharinum.
Sugar maple.........oi0viunnn Acer saccharum.
Mountain maple........oc0eene Acer spicatum.
EHERRT | aooaaad S00a000300600 Amelanchier canadensis.
IBIACKEDIrchiNmrer st e e o le .....Betula lenta.

Y @110 WaR DI ChI e el ole ele s e o olelolateie e Betula lutea.

PADEr DI TCRT o je s o ere s 0o oo s slons Betula papyrifera.
Gray birch......ocoveenenn.. ..Betula populifolia.
Bl CRDCECH e o el eie o e o e oo eclaecaee Carpinus carolinana.
IO LT T L e e pote oo o e o ol o's Castanea dentata.
Blue dogwood.....ccovvevuvenns Cornus alternifolia.
SCArlCTRN Wl e o telele olcle tTe e o = eloie » Crataegus coccinea.

B e e C T P TPt e e te o e 6o c s otincasce Fagus atropunicea.
WA [ 6 5.4 6008 G000 A8G0000G0 Frazinus americana.
1R (3G socc 500600 SO0000G Frazinus nigra.
Witech hazel.........cocivennne Hamamelis virginiana.
Mockernut hickory............. Hicoria alba.

Pignub g COT Y Hoperteterers ereretslerere ate Hicoria glabra.
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Bitternut hickory........... ... Hicoria minima.
Shagbark hickory....... ....... Hicoria ovata.

TESTHRIT VTS, oo & Bho ooty ....0.Juglans cinerea.

Black walnut......... ceeee...Juglans nigra.
BlacKEgum® .ol ele - et slele «eee0. . Nyssa sylvatica.
Ironwood ........ ot o baoa .....08trya virginiana.
RAERTID | oo ooopaooe. oo oottt Platanus occidentalis.
IRUIIE coamist adat oo 000 ee......Populus grandidentata.
BEOUIE 00l bobogtoaoab S0-J 00000 Populus tremuloides.
Wild red cherry..............Prunus pcnnsylvanica.
Black cherry.......... e eeee. s Prunus serotina.
Choke cherry........ovvveenvane Prunus virginiana.
MountAINFash e e e e elelele s ceoes Pyrus americana.

White oak.....ccvvevnnrene.o..Quercus alba.
Scarlet oaKk......co0vveeee0eq.. Quercus coccinea.
Chestnut oak..........c.c..... . Quercus prinus.
Scrub oak..........0v0eee.. . Quercus pumila.
Red oak...... teeraeseaasessss s Quercus rubra.
Black 08K......eveveeeeesase..Quercus velutina.
Dwarf sumac..................Rhus copallina.
Staghorn sumac...............Rhus hirta.

Poison sumac.........e.0.0.... RRUS veErniz.

Black locust........ccceev......Robinia pseudacacia.
WIloW ...vieiieeeeenanenese..Salim (8D.).
Sassafras .......00000000000...8088afras sassafras.
Basswood .......cvc0000000.0..Tilia americana.
White elm.......oceeveeense... Ulmus americana.
Slippery elm......... ceeseeeee . Olmus pubescens.





