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moisture tales place more ensily and in greater quantity than
on unwooded ground.” Ibermayer thus considers the effeet of
woods on evaporation to bo practieally i, otherwise he could
not have failed to see the relation botwoeen this and the precipi-
tation. He goes on to say that “in lovel rogions of uniform
character, the influence of forests on reinfall is at nny rate very
gmall, and they hiave no offvet on the proportional distribution
through the year, With inereass of elovation above the sea, the
importance of the elfeet of woods on the rainfall inereases, and
the woods are therefore of more value in mountains than on
plaing. * % * The eutting down of forests will af any rate
affect prineipally the rainfall int the summer months only,”

A spocial ecommittoo of the Royal Academy of Yiennn, veport-
ing in 1874 upon Wex's doductions, said: “'T'ha question of the
influence of forests upon the amount of precipitation hes for
some time engnged the nttontion of naturalists,  Such an influ-
ence hag boeen assevted partly [rom theorstieal considerations
and partly on account of the entire change prosented by the
climatic relations of the countries in which thoe forests hava dis-
appenred. * ¥ * J{ is probublo that such influence oxists,
but while, on the ono hand, its consequences may be over-esti-
mated, on the other hand, theve is wanb of direet proof.”  Tho
commission consoquently eoncludud that nn inllnenco of the
woods upon the vainfall is probable, ulthough direct obsorvetion
does not give sufliciont evidenco to dotermine its oxtont or oven

positively its oxistonca, .
I pE CoNTINURD.|

TORNADOES AND DERECITOS,

By Du Gusraves 1Iininens,
Diceetor Towis WaenLher Serviee,

I almost regret having accoptod tha editors’ invitation to
contribute an article to the American Merroronoarearn Joun-
NAL on Tornadoes, ‘This regret is nob duo to a lack of matorisl;
for wo have had a fow notable phenomoena of this kind in Iowa
during the thirteen yours since tho Lown Woenthor Sorvieo was
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founded, and during which it has been mahaged by me. Indeed,
according to Signal Service authority,* Iowa is credited with
over a hundred tornadoes for this period of time; but fortu-
nately for our people, a goodly number of these tornadoes have
never existed outside of the archives and publications of the
Signal Service, and a great many others were simulations. The
real difficulty of writing on this subject consists in the faect that
two radically different phenomena are desecribed and officially
catalogued under the name of tornado. Although I have
years ago called attention to this fact, the practice is still con-
tinued. While this very fact makes it practically imperative to
publish & brief article on this subject, I cannot help regretting
that my contribution will necessarily have many characterisfics
of a preliminary publication. But at the present time, when so
many rush into print at very short notice, I may be permitted
to present an outline of the mechanism of our most notable
atmospheric disturbances, the tornadoes and derechos, a subject
which has oceupied my attention for many years.

HISTORY OF THE DERECHO.

2. Even before organizing the first State Weather Service in
this country, I had noticed soms of the peculiarities of the storm
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which I now propose to call the Dereclho. The first publication
of the map of such a storm was that of July B1, 1877, in the
Special Bulletin, No. 1, a quarto sheet, printed in two colors—

*Finley: '''The Tornadoss of Iowa.” Washington, 1883, Table III,
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map red, storm details in black-—by use of the electrie pen.
The descriptive part was reprinted on pages 30 and 31 of the
Town Weather Report for 1877; the map was afterwards re-
drawn to obtain a photo-electrotype, which was first published
in my “Annual,” issued for New-Year, 1882, and veprinted on
page 12 of the Iowa Weather loport for 1852, and is inserted
above. A briof characteristic deseription aceompanios this map.
A more elaborate chavacteriktic of these storins was given in
the June Bulletin of 1881, pp. 335, and reprinted on poages
27% and 273 of the Town Waeathur Report for 1881, under the
name of “Jowa Squalls.” It was also fnrnished the nowspa-
pers of Iowa in July, 1881, and thus widely made known in
Lawa.

8. In the first publiention of 1877 I wsed no spocific namo,
while in these Istter publications of 1881 and 1882 T employed
the term “Squall” to designate this storm. 1 used the term
also in deseribing the atorms of this character of July, 1888,
before the American Associabion Tor the Advancemoent of Sei-
enoe at Minneapolis in August, 1883, where I exhibited the
corresponding general map (hore insevtad) of these storms and
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the tracings of the self-registering instruments of my observa-
tory, since reprinted in the Towa Weather Report for 1883, on
page 120, and before that in my third biennial Report (admin-
istrative ), of Oectober, 1883.

4. I have always been inclined to consider the storms here
referred to as a specifically distinet form of atmospheric
disturbance. 'When first recognizing the same, I supposed
it to be described in some of the meteorological works or
journals.

The admirable paper of Dr. W. Koeppen in Hann’s Zeti-
schrift (Vol. X1V, 1879, pp. 457-478,) induced me temporarily
to adopt the name of “Squall” for these sforms, for want of’
anything better, and because I did not yet fesl inclined to assume
the responsibility of infroducing a new term, though I generally
specified the same ag Iowa squalls.

5. But after continued study and comparison of personal ob-
servations in the field and in the observatory, as well as after
the charting of a great many of these storms in Towa, and con-
sidering the continued confounding of the same with the tornado,
I have for a long time deemed it both wise and necessary to
introduce a spacific term for the truly specific phenomenon uncer
consideration. Since the “Twister of the Prairies” has been
named the fornado, I propose to call the peculiar “Straight
Blow of the Prairies” the derecho, (Spanish, in analogy with
the word tornaco).

6. It may be objected that the tarm squall might answer, and
that & new term is superfiluous. In that case the term tornado
should also be discarded, and the more general term of “eyclona”
used for all allied phenomens, from a waterspout and a dust-
whirl raising withered leaves into the air, to the grand circula-
tory motions traversing the seas and continents. Such looseness
in the use of terms is but the outgrowth of superficiality in
thought and knowledge. Nothing is more necessury in science
then the recognition of specific forms of phenomena and the
application of specific terms to the same. Upon further
study, generic relations of these specific forms may properly
be indicated by more general terms. The derecho is as
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thoroughly marked a specific atmospheric disturbance as is
the tornado.
TORNADO AND DERECHO DESCRIBI,

7. By giving a descriptive dofinition of thesoe two forms of
prairie storms the above position will bo completely established.

8. The fornardo, or “twister of the prairies,” is n powerfully
lifting column of vielently revolving air, deseribing o narrow
path of destruction as it moves along the enrth’s surface in o
northeasterly direction; it is surmonnted by o elowd, from which
the colmnn seems fo hang down.  Lts track is gonerally marked
by stakos driven into the ground boyomd where it hins destroyed
buildings, these stakes boing the longer fragments into whiel
the tornado has torn such buililings.

0. The derecho, or *steaight blow of the prairies,” is o powor-
fully depressing and violently progressing mass of cald air,
moving destruetively onward in slightly diverging steaight lines,
(in Town) gonerally towavds tho sonthenst, with its storm-clond
front curving as tha storm-lines diverge.  The haromoetor hounds
upwards and the thormomotir Talls greatly under the hlow of
this cold aiv of the npper stratn suddonly striking the ground,
The deracho will blow o train of cars from ifs track, nnroof, over-
burn und dostroy houses: hub ib does not twist the tiinbors nto
gplintors aud drive these firmly into the haed soil of the praivie.

10, Both of thoso preadvie storms sra moekedly intormitiond
in their charncter.  Tho fornado at infervals in its path draws
in lateral evrrents of destraetive violenee, nd froguently rikos
in the air, and thus interupts its path of destenetion. The
tderecho in ibs forward and downwand sweep also strikes with
exceptional violonee ab consiclorable intervals of time and spreo
aparkh

L1 "Ihe forwned motion of the tornwdo is annd] in eomparison
to tho rotory motion that enuses its destrnetive effects. Tho
forward motion of the derecho averages shout twive the pro-
grossive wotion of the tornwdo; bat the most destenetive aifoets
of the dorecho nra dus to the loendly more violeutly down and
forward atriking mnsses of the samne,

12. Thoe outive track of a torundo mny be comparad (o the
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storm-front of the derecho at a given instant of time, though
the length of the storm-front of & derecho generally largely
exceeds the length of a tornado track. As the storm-front of
the derecho sweeps onward and spreads laterally over the prai-
ries, it is plain that the derecho is by far the most extensive of
these two prairie storms. Per contra, the tornado, in its narrow
track, is by far the most intensive of these two storms.

13. Both the tornado and the derecho are violent disturb-
ances in the atmosphere whereby a highly unstable equilibrium
is suddenly changed into a stable equilibrium. Both storms
last but a very short time at any given point, and both are fol-
lowed by a refreshing, comparative calm, free from oppressive
sultriness that preceded them.

14. Heavy rain, thunder and lightning, and hail may be asso-
ciated with either of these storms. :

15. Mechanically speaking, the tornado is due to the local
up-rushing of the hot and moist southeasterly stratum into the
cold and dry northwesterly stratum above the same, while the
derecho results by the cold and dry northwesterly striking ob-
liquely downward, and displacing the hot and moist southeast-
erly carrent, generally by striking under the same.

16. The annual period of these two storms is very marked,
and has a strong bearing on the mechanical causation of the
same. In the cold months, neither of these storms oceur.
Sudden heated and moist spells in April may cause tornadoes
in lowa, and for this State the rising tornado season continues
for three months, ending about July 4th, being most intense in
June. Meanwhile, derechos may have occurred, and for mid-
summer (say July and August) they are the only storm forms
by which the unstable equilibriam of the atmosphere is sud-
denly restored to a stable equilibrium in Towa. In September
and October we may again have the tornado form in Towa, while
I know of no aunthenticated tornado havipg occurred in Iowa
during the five months from the beginning of November till
the beginning of April. _ _

17. The tornado months of Iowa are for the rising season,
April, May and June; and for the falling season, September and
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October, ns I have repeatedly shown in officinl publications of
the Iowa Wonther Service. The danger in May and September
is npt serious.

18. Tornadoes, therefore, appear to form only in a muiatr
heated stratum of moderato height, whilo the derccho forms by
proference when this stratum is tho highest.

19. It is well known thab severe tornadooes ocear in the south-
arn States during the winter season, and in Minnesota dwring
our midsummer. Theso facts harmonize with tho anmual period
in Lown.

20. I shall ab another time consider the general mechanism of
the more extended storms or cyclones proper.

21. At this place I may be permittead to mako the fulinwing
COMPUTIRONG:

The most notable storms of Lown are the blizzaed, the tornado,
and the derccho. 'The blizzard is a winter storm, and pro-
gresses from the novthwest till it goneeally swoeops over the
entire State and adjacont parts of tho Northwest.  Its cold air
ig surfaeo air of colder regions,

The derecho is a summor storm, in iks wmodo of progress and
in somo other fontures resombling the Dlizzned, but in compnri-
son is vory much restricted in its oxtent, and econfined to definito
limits; its cold air comos down feom higher strstn of the abaos.
phere, and not from o higher latitude simply.  During threo
months (April to Juno) of the vising, and two months (Septon-
bor, Ouvtobaer,) of tho fulling senson, wo may hiave lornadoes in
Lowa,

22, Cnroful sbudy of fuets will readily voveal o eorvesponding
periodicity for othor parts of our country.

Ad in Town, 80 in o bolt presing enst and west Chrougle tho
Mississippi Valloy, the tornado season will be Found to bo intor-
rupted by o midswinor spall of no tornadoes, during which
more or less murked and extensive doreehos will vesult From the
upsetting of the unsteblo eqguilibriun praduesd by the sun's
hont.

But it will bo fmpossible to establish this eonelusion until we
ghall have relinblo data of wetual lornndoes Trom those PORIONS,
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Tists giving all sorts of storms and mere cloud phenomens, inex-
tricably mixed up with genuine tornadoes, cannot form the basis
of any scientific study whatever.

23. Having now presented an outline of the most important
forms of the destructive summer storms of our prairies, we are
reacly to enter upon the more crifical and special consideration of
the game. In this paper we shall mainly devote our attention to
tornedoes, using our knowledge of the derecho mersly to recog-
nize and remove such storms from the tornado lists before the
.public. In afuture paper I shall endeavor to give more com-
plete description of derechos from the abundant material which

I bhave at hand. :
FINLEY'S TORNADOES IN IOWA.

24.. The climate of Towa has been most outrageously maligned
both by thoughtless or sensational newspaper correspondents
and by official and semi-official publications of the Signal Ser-
vice in ascribing to Towa an excessive torneclo frequency. Both
of these ever-grinding tornado mills for Iowa have furnished
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abundant material for frightening people from settling in Lowa,
and for coaxing residents of Iowa into the thriving tornado in-
gurance institutions of both the East and the West. The more
pretentious advertising sheets of these companies are embel-
lished by truly frightful maps, “taken from the records of the
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Signal Service Bureau of the United States Army,” which show
the valleys of the Missouri and Misissippi in the latitudes from
85 to 45 degrees to be an almost unbroken mass of dark tornado
patches. Ses the cut reproducing one page of a tornado adver-
tisement of the Pheenix, of Brooklyn, N.Y., of 1882 or 1883,

- 95, These publications have recently been followed up by
John P. Finley’s tornado maps for the several states, which are
worse than even the sensational advertisements of the tornado
insurance concerus. :

Asg the author's position in the Signal Corps is given under
his name on the title-page, and as in the preface he assures us
‘that “the information presented in this manual is the result of
many vears of labor, collated under the supervision of the Gov-
ernment, and published with the permission of the Chief Signal
Officer of the Army,” the tables and maps are intended to be
taken by the public as deserving confidence, as exposition of
facts. :

26. If this were not already bad enough, the author, Lieuten-
ant John P. Finley, in the same preface to his Iowa Tornadoes,
intimates that the tornado story has not been half told; for he
says: “It cannot be assumed that the accompanying tables con-
tain the record of every tornado that has actually occurred in
the State of Iowa during the past fifty-one years, but it may be
said that all evailable sources of information have been ex-
hausted.”

27, The trouble is that these sources of information *have
been exhausted” withont using scientific criticism, and the
result is the publication of Towa tornadoes that had no existence
whatever in fact. There are long drawn tornado tracks on Fin-
ley's map along which a tornado never traveled.

While it is perfectly true that for lack of deta of observation
no one can record and map all tornadoes that may actually have
occurrad, it is certainly improper to publish as tornadoes other
storms or entirely harmless phenomena.

28. L here give a reduced copy (half size of the original) of
Finley’s tornado map of Towa, referred to. I hLave added the
order number from his Table I11, so far as I was able to iden-
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does in his Table III; but for reference it was necessary to
number them exactly in the order in which they are printed.
The total number is 123,

tify the tornado line on the map with any number on the table.
It should be observed that Finley has not numbered the torna-
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99, It sounds almost like irony whon the card of the pub-
lisher of this map says that “ Fvery person will be interested
in aseertaining where hoe can go to escapo them” (the torna-
does). Tor the map shows only a fow counties in middle sonth-
orn Towa ns really free from tornadoes,— that is, the land of the
 go-called “Hairy Nation.” Next to that, the northoast of Towa
is the most free from Iinley’s tornadooes.

30. The counby of Johnson, in which is loeatod this Contral
Station, and where I have resided for nearly thirty yoears, seems
to be spocially threatonod by lornadoes, according to Finley's
map. Jor in addition to tornado 9 (August 15, 1858), the ontive
county is shown to have beon {fraversed by the track of No, 2
(Juno 17, 1843), which is drawn through six countios and is
over one hundrod miles long, in an unbriken straight line,
Neither of these Signal Sorvice tornadoes ever oceuarred in
fact.

8L, Again, the apparently torrible track of No. 13, deawn
ovor ono hundred and twenly miles in an unbroken steaight line
through six countios, runs within ten miles of Johnson county;
and by the way, this No, 13 is in Table LIT eredited to Moy 22,
1873, o tornado which is very envefully doseribod by Sevgoant
Jamos Mackintosh, whoss valunble report mny bo found on
pages 1047 to 1087 of the Chiof Signal Oficer's Roport for 1873,
I'rom tho dabe thore given 1 have plotted the teack of this tor-
nado, ng will be [ovwd on my map (§70); 6 forms o most
romnrkable, eurved track, entivoly eonfined to the twa counbios
of Keokuk and Washington, It moessures, al most, sixty miles
in longth, from boginning o emd, Tt is strange indead thot
Lieutenant Finloy, while * exhansting all availablo sourees ™ of
the Signal Servies, shonld hnve overlovked the roport of his
follow officor, and convorted a most romnrkably curvid tornado
track of loss than sixty miles into a strnight traek of over tvico
thk longth, and ranning elome irough Uoree mbliditional countios
in which no tornado ocenered st all ot thd Gme! L6 s, indeod,
mortifying to bo ecompelled to point out suel ontrageous blan-
duars, which soom to hinwvo but one result, numely, that of cawusing
sensational fright to our own people, driving them into expon-
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give tornado insurance, and fo scare eastern people from coming
to Iowa.

32. Further, the tornado track corresponding to Nos. 64 and
65, and extending in a straight line unbroken for a distance of
one hundred and forty miles southeastward, strikes our county
of Johnson‘in its sonthwestern corner. These numbers answer
to the date of June 17, 1882, the Grinnell tornado, about which
further on; but it may be said right here, that there was no
tornado track like the one represented at all, that no tornado
traversed the whole or part of Towa county, just west of John-
son, and that of course no tornado oceurred in Johnson county
on that date. The little tornado track, No. 83, some twenty
miles long, also has a threatening course towards Johnson
county, but as the same has nothing but a thunder-storm for its
basis, we shall say nothing further abont it.

33. The tornado track, No. 81, one hundred miles in length,
comes also within ten miles of Johnson county; it has been
drawn through six counties, traversing two of these completely.
The corresponding date is July 4, 1884. On that date there was
a minute fornado in Hardin county, recorded as No. 78 in the
table of Ifinley, and entered under this number on his map.
But there was no tornado whatever to correspond to track No.
81; this hundred-mile tornado track which indicates that many
miles of devastated territory, destroyed houses, killed and
mgimed people, is one of the many meteorological calamities
that have fortunately never existed outside of the Signal Office
at Washington, and it is greatly to be regretted that they have
not been confined to the same.

34. By thus considering the pratended tornado tracks in and
around Johnson county, and showing not only how utterly de-
void of value the Signal Service tornado map is, but also how
grossly and absurdly everything has been magnified, even in
absolute conflict with the official published reports of the spe-
clal investigators of the Signal Corps in the field, we may be
excused from further general consideration of this tornado map
.and tornado table of the Signal Service,

[0 BE GOMTINURD.]
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hasty examination of the data in question, and with a view to
calling the attention of meteorologists to this important point.
If there is a constant relation between the movements of the
upper air currents, and the velocity of translation of storm cen-
tres, as the writer believes, a definite elucidation of the relation
would add very greatly to the importanece and value of the
observations of upper clouds in advance of storm centres.

TORNADOES AND DERECHOS.

[CONTINUGELL]

By Dr. GusTravus ITIINRICHS,
Director Iowa Weather Service.

35. I shall only refer to a couple of systematie ervors, because
they undoubtedly permeate and vitiate the entire statistical and
geographic work on tornadoes now carried on by the Sigual Ser-
vice. :

36. It seems to have become a settled practice at the Signal
Office to catalogue reputed tornadoes, with a view of obtaining
as long and extended a list as possible at any cost to scientifie
value of the result.

The method adopted by the Signal Service in drawing up
their tornado list, if applied to the record of meteorites, wonld
require a separate entry for each meteorite of a shower. What
an absurd list we should have for showers like that of Amana,
Towa (February 12, 1875), not to mention the shower of Pul-
tusk,

37. The only truly scientific method of tornado record will
be by dule, as is practiced in regard to meteorites. Everything
pertaining to track and multiplicity of tornadoes, should remain
matter of detail; it will give abundant room for study, indeed.

38. Let us now apply this principle to the notable tornado
date of April 14, 1886. By reference to my special Bulletin,
reprinted on page 72 of my Iowa Weather Report for 1886, it
will be seen that tornadoes visited twelve counties of western
Iows, and that the tracks form, at most, three parallel lines on
which tornadoes started at two or three different points, at dif-
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ferent times. At most, some six soparate tornadocs mmy be
distinguished for this date in Lowa,

Now, in Finley’s Table IIL, and correspondingly on his mayp,
we have nineteen distinet entries, namely, nmmbers 06 to 114,
inclusive. In this list Carroll county ligares twice: the one tor-
nado being timed at 5 v.at, the other at H:05 1. m; the ono
traveling northeast, the other ig snild to have teaveled north-
northeast.

Paylor county is favored with fowr distinet tornado entries for
that day, all traveling northenst, or N, N.I5., or N, 407 IL: one
being credited to the “afternoon,” another to 8 1o, sl {wo
to 8:30 p. m.; the widlh of path is given at IH0 Teel, 260 Foed,
300 to 600 feet, and 1,320 foot. There is no evidenees whatover
that there was more than one single tornado in Taylor connty
on that evening; there is no renson to credif that county with
four “great demons of the air” to use the phrease whereby
Finley’a book is socking the publie,

Cass county is credited with bwvo tornndoes (No, 37 and 107 ),
both at 4 r. a, the one going NI, i the other NON, I the
one making n track 100 to 550 feal wide, the other 1,320 fosg
wide. Does IMiuloy havo any evidonee that Cuss county on that
day and ab that hour was being devastaled by two distinet lor-
nadoes? So fnr as I know, there was ouly oun tornndo in Cuss
county at that time, and neither the interest of setenee nor that
of the people of Cnss counby enlls for the mauulnelure of wdili-
tional “demons of the air™ by the ollicers of the Sigunl Ser-
viee at Waghington.

In concluding this sabjoct, T only adid that Awdubon county
gats three and Ifromont county two tornndons (99, 112, o the
list.  Seven ofhier conuties got one eneh,

39. The tornadoes of June 17, 1882, wee erediled with only
two entries in [Minley's table, numely, for Powesheik eounty
(No. 64, the Grinnell tornado), and Boone county (No. 65 ) bul
on Finley's map wo find that romarkable stenight track of one
hundred and forty milos in lenglh, teaversing six eounties,  Of
course, there was no such o brnek wt all; buat, pur eonten, rond
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tornadoes should have been credited to Story and Jasper coun-
ties also, it they are to be denoted by counties at all.

40, The most remarkable tornado date of April 21, 1878, is
credited by Finley with three distinet entries (Nos. 28, 29 and
31), and their tracks on the map are also nearly correct, being
probably taken from my published description and map. But
this record is in conflict with the county plan, which ander No.
29 would require the mention of Woodbury, Ida and Sac, as
well as Monona and Buena Vista; nnder No. 31, Sac and Cal-
houn should be credited, as well as Crawford and Pocahontas.

41. After looking at this important subject from all sides, I
see no reason to deviate from the method of making a specific
entry for actual tornadoes only by the dafe of the same, reserv-
ing every further particular to the deseription.

42. We will next examine the official tornado record for Iowa,
before us, in order to strilkke from the same all storms that were
not tornadoes at all, but especially derechos. To complete this
work would require more time and space than at hand; for it
takes more research and pains to prove the fallacy of an entry
of this kind than simply to put that entry down on the tornado
list and print it. I shall therefore restrict myself to some of
the more notorious cases.

43. For August 6, 1877, at 2:30 A. »., we find a tornado (No.
20) eredited to Pottawattamie county, about which it is said that
it traveled towards the southeast. This was, in fact, a north-
west gale, and is described on page 27 of my Weather Report
for 1877,

44. Buchanan county is credited with a tornado (No. 44),
having traveled northeastward at 4:30 p. m., on May 25, 1880.
The observer at Independence records only a heavy thunder-
gsborm at 5 r. ». My Bulletin gives no tornado. '

45. A most notable derecho occurred late on June 28, 1881
- It was fully deseribed in my June Bulletin of that year (pp. 34,
35), under the heading “Towa Squalls”; see also Report for
1881, pp. 272, 278. The map of this derecho was published in
my Annual for New-Year, 1833, and Report for 1882, p, 12. The
same 18 inserted on next page.
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This derecho was very severe in Cherokee county, which 1m ay-
account for the fact that this county is credited by Fimley with
a big tornado (No. 56) for this date. The hour given is 4 p. M.,
which is earlier than the derecho; but all that is saicl is that the
cloud was of funnel form,—its “path” is left blanlc.

46. The widest path of destruction of any tornaclo in Iowa,.
namely, the extraordinary width of 5,280 feet, is credited to the
tornado (No. 67) which is said to have fraversedd IDBuchanan
county in a northeasterly direction at 5:27 ». @. om June 222,
1882. The track of this tornado is drawn over 256 miles diag-
onally in Buchanan county, on Finley’s map, as will be seen
from our photo-copy thereof (in § 28.)

This was a regular derecho, and is mentioned as a squall imn
my Press Bulletin, No. 110, issued to the press of tlhhe State on
July 4, 1882, and reprinted in the Report for 1882, on page 97.

Evidently, the tornado track drawn by Finley is simply the
derecho-front about the instant when the storm strueck Incde-
pendence. This derecho extended far beyond Independence
southeastward, even reaching beyond Iowa City. There was mo.
tornado in Iowa on that day. Even the newspaper reporters
state that it was a straight blow. 'What a sad day it wwould have.
been for the people of Independence and Buchanan county if
this “Signal Service Tornado” had been a real tornado and evit.
that swath of destruction five thousand feet wide and twenty-five-
miles long!
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47. Tornadoes Nos. 68 and 69, credited respectively to Sioux
and Dallas counties, for June 24, 1882, were only manifestations
of the derecho of that date, mentioned in the same Bulletin.

48. Tornado No. 80 figures very largely on I'inley’s tornado
map, extending for some 70 miles through three counties in the
northwest (Sioux, Plymouth, and Cherokee), and is ascribed to
July 4, 1884, 6 p. m». There was no such tornado, but only &
derecho, in these counties. It is claimed by the papers that a
small tornado was seen in these regions on that day, and in my
Bulletin for July, 1884, I have admitbed this, although upon
repeated study of all information I am strongly inclined to
doubt that & minor tornado (or perhaps minute tornadoes) did
oceur. The destruetive effects deseribed plainly belong to the

‘derecho only, at least so far as T have seen them. There can be

no possible doubt but that the general direction of the “tornado
path, No. 80,” on Finley's map, only marks the blow of the
derscho. : i

49. Tornado No. 83 figures very prominently on the map in

. Powesheik and Iowa counties, for July 23, 1884; it is credited
with a path 660 to 2,640 feet wide! So far as I have been able
to learn, it was no tornado at all. Its main cireetion southeast-
ward, as well as great width of path, plainly indicate that a der-
echo has been mistaken for a tornado.

50. I do not consider it necesgsary to continue this thankless
labor.

What with our western ‘*weather prophets” predicting dire
storms from the relative position of the planets, and our Signal
Service in*lfeuting and publishing immense tornadoes, cutting
paths from 2,000 to 5,000 feet wide for thirty and more miles
through Iowa, the honest student of the weather in the West
has really a hard time of it, and might well be excused if he
should become impatient.

51. It will now be necessary to fry to eliminate other phe-
nomena, even not storms, from the pretended list of 123 torna-
does in Iowa published by Lieutenant Finley undexr the author-
ity of the Signal Service.

The mass of data is so bulky, and the information so indefi-
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nite, that it is diflicult to adopt any criterion that will remove all
the spurions tornadoes.

52. In 36 eases, nothing is said abont the path as to its width,
and the only statement made involving the possibility that the
record refers to o tornado is the “Tunel™ elowd-Torm,

But all who have watehed the elonds envelully, ospecially dur-
ing storms, will admit that such n statement, especially when
coming from storm-frightencd people, or nuxious tornado report-
ars, deserves vory littlo confidence.  Fven the floating detuched
rain-clonds from whieh o more or less notable strenk of rain
goems to deseend, 18, no doubt, often tanken For o torondo clowd;
it tukes hut little imaginalion, or fear, or desire, to veport o for-
nado, to see a “funnel elond” in this innocent phenomenon.

The 36 cases of “fuunel clonds ™ without indieation of puth
of destruction, recorded in tho tornado list of Towa, are Nos, 1,
12, 13, 19, 26, 33, 86, 41, 43, 15, 18, 49, d), &1, Hd, H6, 57, T, T4,
Td, 75, TT, 80, 81, 82, 84, 86, 88, 43, 04, 109, 112, 111, LA, LT, 1,
This last one is mwrked o “waterspout,” sullicient o let it ont
of the tornado Tist without question,

O8, Anolher list of nob less than 32 entries ails (o indiente
that either elond form or destruetive puth has hoeen noted; prob-
ably every one of these ontries should be removed from {he
tornado list of Lown,  Theso are Nos. 8,049, 11, 14, 15, 18, 20, 91,
99, 8, %4, 26, 27, 32, B4, 45, 839, L1, 406, 58, G1, 68, GO, T2, 79, 87,
89, 41, 42,95, 1114, 118,

Hd,  Dub it must not by any means ho supposed ik the posi-
tive statement of o puth of destruction - even one, two, or five
thousand [eet wide - - will allow us to consider the entry properly
that of a real tornado.  Thus fornado No, 2, snid to hinve bray-
argorl Johmnson nnd Cedar econntios on June 7, 18103, ol & 1. s,
in a direction I, 20° N., us Tunnel eloud, sl to have et o path
a thousnnd feet wide, hns not existed, 1 have enrelully cxam-
ined the issues of the weokly Zowa Capilil Reporler for Jduane
3, Jane 10 and Juno 17 of 1843, without linding o word ool
any storm, or eyclons, or tornndo, or widerspout, in the sume.
Now it is not possible that o whitlwind conld ent o swatl o thou-
sand feet wide throngh the county in which is loeated the enpital
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of a territory, without being mentioned at the time in the weekly
paper of that live town.

55. Indeed, I need only refer to § 46 to prove that the record
in Finley’s table of a path-width of over five thousand feet is no
evidence that a tornado has really existed; and L have shown
repeatedly that a tornado track of from say 30 to 100 miles in
length, drawn on his map, does not give the least assurance that
any tornado ever traversed that part of our State.

56. Now, the 36 “funnel clouds” without anything indieating
the destructive presence of a tornado, and the 32 entries on
Finley’s list in which neither funnel-cloud nor path is given to
indicate that there was a tornado, aggregate 68 entries, which,
no doubt, nearly all should be entirely removed from the tor-
nado list of Lowa.

This is more than half the total number, 123, recorded by
Finley.

57. Butamong the 55 remaining entries we have noliced many
entirely false, though both funnel and destructive path are re-
corded,—sueh as the tornadoes by which the Signal Service has
devastated Johnson county on June 7, 1843 (No.2), and August
18, 1858 (No. 9). Another lot were simply dervechos, although
figuring on the Iinley list with the widest paths of destruction,
up to five thousand feet. It is safe to say that not over one out
of four tornadoes that, according to the authority of the Signal
Servies, have cut a swath of destruction through the plains of
Towa up to a mile in width for o distance of over one hundred
miles in length, have ever existed at all. In other words, three-
fourthe of the tornadoes by which the State of Towa has been
afflicted, according to Lieutenant Finley, are nothing but “Sig-
nal Service tornadoes,” and have happily never existed outside
of the Signal Office at Washington. '

58, As the Signal Service publications ought to be taken as
authority, the exposition here given of the utter unreliability of
the same on the subject of tornadoes is of the utmost impor-
tance both to science in general and to our people in particular.
The tornado lists for the other States of the Union ave, of course,
no mors reliable than those for Iowa; and accordingly the “Six
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Hundred Tornadoes” of the Seventh Professional Paper of the
Signal Service probably should be cut down to say one hundred
or at most one hundred and fifty.

59. Before closing this, to me very disagreeable work, I am
compelled to notice that Finley inflicts on our people quite a
tornado danger for midsummer, and also for midwinter. Now,
it is of course of the highest importance to the peace of mind
of our Towa people to know whether the Signal Service tornado
danger of winter and midsummer exists, or whether they need
fear no such visitations during the seven months which I claim
to have found free from tornadoes.

60. The pretended winter list gives two cases for November
(Nos, 72, in Greene, and 95, in Louisa county), two cases for
Febrnary (Nos. 16 and 17, both aseribed to Van Buren county),
and one case in March (No. 26, in Crawford and Sac); in all,
five winter tornadoes.

The pretended midsummer list is much more extensive, com-
prising five for August (Nos. 9, 25, 59, 122 and 123), and seven
for July, after July 4th (Nos. 8, 15, 58, 70, 83, 84, 94); in all,
twelve midsummer tornadoes.

61. Now, about Nos. 72, 95, 8, 9, 15 and 58 nothing specific
has been said inclicating tnat they may have been genuine tox-
nadoes.

Nos. 26, 70, 84, 94 are merely said to have been funnel-clouds.
Nos. 25, 83 and 84 were no tornadoes at all, as we have shown.
No. 9 had no existence, not aven as a severe storm. This wipes
out twelve of the seventeen cases given,

62. Nos. 122 and 123 are insignificant on the face; Nos. 16
and 17, for Van Buren county, refer probably to hut one case,
for the entries are nearly alike, except that No. 16 is without
dale for 1875, while No. 17 gives date Iebruary 27, 1876. By
turning to my Report for 1876, p. 30, it will be seen that at this
time there was but the high northwesterly wind, following a’
marked low barometer. This opinion was expressed by me at
the time, though observer William Craig, of Keosauque, Van
Buren county, speaks of a “tornado”—but as he describes the
damage done, I was nnable to accept the name of tornado.
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63. Of the total 17, only one entry is left, namely, No. 59,
August 5, 1881, Clay county. By reference to my Press Bulle-
tin, No. 99, for August, 1881, this will be noticed to have been a
derecho (squall), and is more fully deseribed in my Bulletin for
August, 1881, pp. 45, 46, reprinted in Report for 1881, pp. 281,
282. .

64. I therefore see no reason to fear a tornado during mid-
winter or midsummer in Iowa, and maintain that periodicity of
Towa tornadoes given above ( § 16, 17).

[TO ME CONTINUED. ]

DEFLECTION OF HORIZONTAL MOTION DUE TO TIE
 EARTH'S ROTATION.

By M. W. HARRINGTON.

The demonstration that a deflection of horizontal motion must
result from the earth’s rotation, and the determination of the
direction and amount, have been frequently made, but they are
generally of such a character as to require a knowledge of the
calculus. Those who are familiar with this branech of mathe-
maties can get a full discussion of the subjeet in Professor Ier-
rel’s various writings—in the “Astronomieal Journal,” and
elsewhere, but especially in his “Recent Advances in Meteor-
. ology,”—and they will find two or three discussions of the
subject in previous volumes of this JOURNAL. A highly ingen-
ious demonstration, without caleulus, can also be found in Ger-
man, in Dr. Sprung’s “Meteorologie,” as well as one with the
use of the higher mathematics. As, however, many meteoro-
logical readers do not find it easy to read the higher mathemat-
ies, and do not possess Dr. Sprung’s excellent book, I venture to
lay before them a demonstration which is simpler than Dr.
Sprung’s and which I have not found in my reading in English.
It is given by Dr. Gtinther in his “Lehrbuch der Geophysik,”
who attributes it to Buff, with modifications by Zoppritz.

Let us suppose that a material point would move in one sec-
ond from 4 to D (Fig. 1) by its own velocity, and that during
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