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THE ST. GEORGE, OR MUMMERS, PLAYS: A STUDY
IN THE PROTOLOGY OF THE DRAMA.

ARTHUR BEATTY,

University of Wisconsin.

PREFATORY NOTE.

The scope of this paper is so narrow that only a single as-
pect of the ceremonies of primitive peoples is noticed. There
is no opportunity to discuss the ritual and the bearing of the
songs on the question of the origin of poetry and the drama.
A volume on this important aspect of folk ceremonies is in
preparation by the author.

Perhaps a word is needed in justification of the new term
“Protology.” The word is used simply because we have no
name for the method herein employed. “Comparative Litera-
ture” implies a study of the relations between literatures, but
this essay does not follow this method. It rather goes outside
the domain of literature, written or spoken, into the worid of
belief and ceremonial, where it is conceived the ultimate origin
of the Mummers’ plays lies. Thus in all such studies as are
largely extra-literary, and are yet enquiries into literary orig-
ins, a new term seems to be required, and so I venture to launch
the word Protology.

INTRODUCTION.

In the study of English literature we come into contact
with certain forms which are not amenable to the ordinary
literary laws. We are accustomed to associate definite author-

! mpdros and Adyos,
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ship with our novels, plays and poems, but these other forms
are all anonymous. We are accustomed to demand a defi-
nite written form ; but these are fluent, with as many as a score
of texts, the one as authoritative as the other. We are accus-
tomed to think of literature as being written; but these
anomalous forms are spoken, and are perpetuated, not by be-
ing handed down in an authoritative text with the latest addi-
tions and corrections, but by means of the memory of the in-
dividual who passes it on from his own to the generation
following.

These forms are: (1) The Ballad, (2) The Folk-Tale, and
(8) The Folk-Drama.

The prevalent method of accounting for these three forms
is by connecting them with distinetly literary works, and hold-
ing that they ave the débris of forms which were produced by
the ordinary methods. Thus the ballad is a broken down form
of the romance and epic; the folk-tale is a folk memory of
what was heard in the master’s hall, as the minstrel declaimed
the deeds of the heroes of old ; and the folk-drama is a debased
form of the Greek drama filtered down through the church
to the unlettered class.

As far as the ballad is concerned, this method of accounting
for origins has been triumphantly combated by Professor F. B.
Gummere,® Professor G. L. Kittredge,® and Andrew Lang,*
who argue for a popular, non-literary origin ; but for the folk-
tale and drama the popular origin has not been so strenuously
asserted.® ‘

1 Representatives of this method are W. J. Courthope, “History of
English Poetry,” vol. 1, 1895; T. F. Henderson, “Scottish Vernacular
Literature,” 1901; J. H. Millar, “Literary History of Scotland,” 1903;
Gregory Smith, “The Transition Period,” 1900 (in “Periods of Euro-
pean Literature”).

2 “Beginnings of Poetry,” 1901.

3 Introduction to the Cambridge Edition of Child’s “English and
Scottish Popular Ballads,” 1904. :

¢ Chambers’ “Cyclopedia of English Literature,” subject “Ballads”;
Folk-Lore, vol. 14. pp. 147 ff.

5 Professor Joseph Bédier’s work, “Les Fabliaux,” arrives at a nega-
tive result. While it overthrows Benfey’s theory that European folk-
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In the present study, we shall consider only a small portion
of the drama—the St. George, or Mummers’, Plays—and en-
quire what the probable origins of these plays are. But neces-
sarily, as we discuss this narrow question, we cannot avoid
raising some questions which apply to the whole field of the
relations between the “folk” and the “literary” literature.

THE ST. GEORGE PLAY.

At many places in England, even to-day, there is given a
play by the village folk, which has to do with the deeds of St.
George or a similar hero. To be sure, the plays differ very

tales came from India, it does not establish a popular origin. Profes-
sor Wundt, ‘“Volkerpsychologie,” Bd. 2, 1905, has some excellent crit-

—icisms—-of -the Benfey theory, pp.—326-343.—“Nur haben dann freilich——

diese Mé#rchen jedesmal wieder eine eigenartige Beschaffenheit, und es
liegt zudem nicht der geringste Grund vor, anzunehmen, dass die
Mérchendichtung iiberhaupt das Privilegium eines besonderen Stam-
mes oder die Schopfung einer in dieser iippigen Fiille nur einmal in
der Welt dagewesenen Phantasietitigkeit sei, sondern die mythische
Mérchenerzihlung wird schliesslich ebensogut als ein allgemeiner und
urspriinglicher Besitz der Menschheit gelten miissen, wie das Lied oder
der Tanz oder wie die mythologischen Vorstellungen selber, nur dass
freilich, wie diese, so auch jeme Formen ihres Ausdruckes nach Zeit
und Raum #beraus wandelbar sind.”—p. 343.

“Ueberhaupt ist die da und dort in philologischen Kreisen noch im-
mer spukende Hypothese, dass Fabel und Mirchen irgendeinmal an ir-
gendeinem Punkt der Erde zu einer bestimmten Zeit erfunden worden
seien und von da aus ihre Wanderung durch die Welt angetreten hit-
ten, eine ebenso voreilige Verallgemeinerung, wie sie psychologisch
unmdogliche Vorstellungen iiber diese Art der Volksdichtung voraussetzt.
Miérchen und Fabeln findet man iiberall, wo man sie sucht. Dass ein-
zelne ansprechende Fabel- und Mirchenstoffe zum Teil weite Strecken
durchwandert haben, ist in Anbetracht dieser der Volksphantasie zu-
kommenden Eigenschaft des Fabulierens begrieflich genug und wird
eigentlich erst durch sie erklidrlich.”—p. 357, note 1.

The best general treatment of the drama is that of Professor Wundt,
“Volkerpsychologie,” Bd. 2, pp. 463-526. (“Mimus und Drama.”)

The folk-origin of English Drama has been upheld by Mr. T. F.
Ordish in Folk-Lore, vols. 2 and 4, 1891 and 1893, and more especially,
in a restricted sense, by Mr. E. K. Chambers in his work, “The Mediz-

val Stage,” 2 vols., 1903.
A volume on the Folk-Drama by Mr. T. F. Ordish is promised by the

English Folk-Lore Society.
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much in length and in incident: indeed, the difference in in-
cidents is very striking; but there is a family likeness which
makes possible a classification under the gemeral head of St.
George, or Mummers’, Plays.

The most complete study of these plays is that of
Chambers,* who gives a list of fwenty-nine texts,” and on the
basis of these various texts gives an account of the leading
features of the plays. From these texts and from Mr. L.
Gomme’s excellent description of the presentation of these
plays,® we can say that the following features are common to
all, or to the greater part of them:

(1) The drawing of a circle, inside of which the players
stand when playing their parts. This seems to have no con-
nection with the familiar “witch’s circle.” It is rather the
mere marking out of the limits of the stage.

(2) A fight between individuals, or a mélée.

(3) The death and revivification of one or more persons.

In this incident these plays correspond with the German
Shrove-tide and Whitsuntide plays.* The revival of the
dead is accomplished by a braggadocio Doctor.

(4) The costumes of the players frequently consist of
masks and armor like leaves.

(5) Some of the characters represent animals.

The importance of the third heading, the death and revivi-
fication, is so characteristic of the plays that we shall present a
fow of the different treatments of it. Taking the Lutterworth
play® as the norm, Prince George fights the Turkish Knight
and is mortally wounded. The Doctor comes in and revives

1 “The Medieval Stage,” vol. 1, chap. 10.
2L, ¢, vol. 1, pp. 205-206. In Appendix K of his book Mr. Chambers
prints the Lutterworth play.

3sIn Nature. Dec. 23, 1897. Other descriptions are to be found in
Folk-Lore. Vol. 10, pp. 186 ff., has photographs of a Warwickshire play.

4 Chambers, “The Medizval Stage,” vol. 1, p. 218.

5 Written down by Kelly in 1863, “Notices of Gloucester,” pp. 53-56.
Reprinted by Billson, “Folk-Lore of Leicestershire and Rutland,” 1895,
p. 130; by Manly, “Specimens of the Pre-Shaksperean Drama,” 1897,
vol. 1, pp. 289-292; and by Chambers, “The Medi®val Stage,” 1901, vol.
2, Appendix K. -
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the Prince. In the Warwickshire play,* the Turkish Knight
fights with St. George and is killed. Father Christmas
revives him. Again he is killed, and Dr. Brown revives
him. In one Oxford play,® the Dragon enters; they all
fight, and the Doctor—Old Doctor Ball—revives all but the
Dragon, whom he kills. In the other Oxford play,® St. George
alone is wounded. This is also true of the Middlesex play.*
In one Dorset play® St. Patrick kills Captain Bluster; St.
George kills the Gracious King, General Valentine and Colonel
Spring; and the Irish Doctor revives all of them. Old Father
Christmas kills Old Bet, his wife, and the Doctor revives
her. In another Dorset play,® the hero is King George, and
he performs equally valiant deeds. In a play of uncertain
locality,” Prince George kills the Dragon and is himself killed
by the Turkish Knight, Alexander. Then he is revived, and
kills Alexander. In another,® the Dragon iskilled and revived.
In still another® King George is killed and revived.

Whence came this play? The most obvious answer is that

of Mr. A. W. Pollard* that the influence of the old play of
St. George is traceable. Unfortunately the old play does not
‘exist, though Warton®™ says that a miracle play of St. George
was enacted in a field in 1511. Mr. Chambers shows that a
play alleged by Collier** to have been given by Henry V. to
the Emperor Sigismund was in reality a sofelte, or large cake.
However, a play on the subject of St. George was written by

1 Folk-Lore, vol. 10, pp. 186 ff.

25 Notes and Queries, vol. 2, p. 503; Manly, “Specimens,” vol. 1, pp.
289 ff.

36 Notes and Queries, vol. 12, p. 489.

42 Notes and Queries, vol. 10, p. 466.

5 Folk-Lore Record, vol. 3, p. 92.

6 Folk-Lore Record, vol. 3, p. 102.

7 Archeologist, vol. 1, p. 176.

8 Folk-Lore Record, vol. 3, part 1, pp. 113-114.

9 Folk-Lore Journal, vol. 4, p. 97.

10 “English Miracle Plays,” 2d ed., 1895, p. lix, note 2.

11 “History of English Poetry,” vol. 3.

12 “Annals of the Stage,” vol. 1, p. 29.
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William Smith about 1623, which is mentioned by Warburton,
and was unfortunately burned with other manuscripts by War-
burton’s cook. The title was St. George for England, and it
seems to have followed the story of St. George’s life rather
«elosely.” This is true of the description of Collier’s cake,
‘which seems to have represented the chief events in the saint’s
life.

Ten Brink says:* “The play of St. George was widely
spread in England, and was usually performed on St. John’s
Day, when a solemn procession was formed. In many places
this drama may have absorbed the remains of native traditions
of a very early date.”

The processions, or “ridings,” spoken cof by ten Brink, are
well attested by records. For instance, in 1536 we find at
Leicester the guild was paid four shillings “for dressing the
dragon.”® :

Chambers gives veferences to others*—to Norwich, Coventry
(14774, 1498), Stratford, Chester, York and Dublin, as well
as to Lydd and Bassingbourne (1577, on St. Margaret’s Day).

We know that a play on the subject of St. George was given
in the fifteenth century in Germany,” and that one on St.
George and St. John was presented in 1497—1498.° A St.
‘George play was also given in Turin in 1427.7 A similar play
was given in Paris about 1422, and another at Nevers in
1428.° 1In all these instances the play deals with the saint as
he is known in the later hagiological writings.

Thus, while we know a good deal regarding the St. George
“ridings,” our knowledge of the dramas or the subject of St.
George is extremely meagre; but it is certain that the life of

1 Fleay, “Chronicle of the English Drama,” vol. 2, p. 251.

2 “English Literature,” vol. 2, p. 293.

3 Billson, “Leicestershire Folk-Lore,” p. 110.

4 “The Medieval Stage,” chap. 10.

5 Keller, “Fastnachtsspiele,” nos. 125-126.

6 W. Creiznach, “Geschichte des neueren Dramas,” vol. 1, p. 231.

7 Creiznach, vol. 1, p. 231; D’Ancona, “Storia della Litteratura Itali-
;ana,” p. 104. }

8 Petit de Julleville, “Les Mystéres,” vol. 2, pp. 10, 644.
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the saint must have been very well known in England. He ap-
pears in the old English Martyrology of the ninth century;*
and he displaced St. Edward as the patron saint of England
in 1349. Moreover, his legend was read in the churches on
the Sunday before his day (April 23).

I give a part of this as it actually reached the ears of the
people about the middle of the fifteenth century in Gloucester-
shire.? Tt also has the advantage of briefly putting before us
the main incidents in the legend. The most complete form of
the later, or “canomical,” version is found, of course, in
Jacob & Voraigne.®

1B E T. S. Ed. Herzfeld, 1900. Only the martyrdom appears.
The dragon is a later accretion. Professor J. E. Matzke finds that the
legend of St. George is mentioned as early as 494, when it was pro-

nounced apocryphal and not worthy of credence, by Pope Gelasius.
Professor Matzke shows that the earlier forms of the story contained
only the tortures and death of the Saint, and that the Dragon came in
after the composition of the “Liegenda Aurea” in the thirteenth cen-
tury—“Contributions to the History of the Legend of St. George,” in
Publications of the Modern Language Association, vol. 17, pp. 464-535,
vol. 18, pp. 99-171; “The Legend of St. George; Its Development into a
Roman d’Aventure,” 1, c., vol. 18, pp. 449-478. See also E. S. Hartland.
“The Legend of Perseus,” vol. 3, passim, with references. )
2 Sidney Hartland, “County Folk-Lore: Gloucestershire.” F. L. S,
1895. ) '
3 “Legenda Aurea,” lviii. The story of St. George is epitomized in
E. S. Hartland, “The Legend of Perseus,” 3 vols, 1894-1896, vol. 3,
pD. 38-40. Also S. Baring-Gould, “Curious Myths of the Middle Ages,”
p. 301; W. A. Clouston, “Popular Tales and Fictions,” 2 vols., 1887, vol.
1, pp. 155-157. In connection with Mr. Hartland’s statement that he
does not find this class of legend below a rather advanced grade of cul-
ture, it may be worth while to call attention to the Wollunqua myth
of the North Central Australians (Spencer and Gillen, “Northern
Tribes of Central Australia,” 1904, chap. 7.) This Wollunqua monster is
a huge serpent who lives in a certain pool; and the natives live in
constant dread of it. There is a tradition that it once came out and
destroyed a number of people, i)ut it was driven off. Here are all the
elements of the St. George legend, except the hero and his sword. The
Australian monster was driven off by being pelted with stones, and he
is less systematically voracious. But the courteous hero and system
are the inventions of civilization.




980 Wisconsin Academy of Sciences, Arts, and Letters.

.DE FO STI GEORGIJ [Of the Feast of St. George].

Gode men & wymen suche a day &c. ze shull have the feest
of Seynt George the whiche day ze shull come to chyrche 1 the
worshyp of God & of his hooly martyr Seynt George . that
bouzte hys day ful der for we redé 1 h® lyf th® th® was an
orrybul dragé bysyd’ a cyte th® was called Syrene of the
whych dragd mé of the cyte wer so aferd th® by cotsel of th®
kyng uche day th' zyué hym a sheep & chyld for to ete for he
shulde not com Tto th°® cyte to ete hé . théne whé all the
chyldré of the cyte wer eté . for enchesd th' (') th® kyng zaf hé
th® cotsel th’ const’ynede hym th* had but oon dawzt® for to
zeve hur to the dragd as th' had zevé her chyldré before théne
the kyng for fere of the pepul wepyng & gret sorow makyng
delyv’ed hé hys dowgt® in her beste aray . & th’ sett& her in
the place thé as they wer woned to sette her chyldré to
abyde the drago & a sheep w* hur . but thene by the ordynéce
of God Seynt George coom rydyng that way . & whé he syz
the aray of the maydé he thouzte wel th* hoe shulde be a
womd of g worshyp & asked hur why hoe stode th’r w' so .
moornyng chere . thene onswered hoe & sayde . gentul knygt
wel may I moorne & be of heve cher th'a akyng dowzt” &
now am set her to be an orrybul dragon’ p’ye th' eté all the
chyldré of th® cyte . & for all they bé eté now mot I be eté
also . for my fad” gaf hé that coisel . & th’fore gentul
knyzt go hén’ faste & save thy self lest he lese the as he
wol me . Damysel q’ George th' wer gt° shame to me th® am a
knyzt wel arayed zyf I shulde fle & thu th® art a womo abyde .
théne w' thys word anod the orybu worme putte up hys hed
spyttyng fyr owt of h° mowth & p’fered batel to George .
théne made George a c’sse byfore hym & rood at hym w* hys
spere w' suche a mygte th® he bar down the dragd to the yrthe .
théne bad he the damysel tye hir girdul abowt h® nekke &
lede hym aft" hur into the cyte . théne the dragd sued hur
forth as h* had ben a gétul hownd mekely w'out any mysdoyng .
but whé the pepul of the cyte syz the dragd come they flowen
uche mon ito hujue (*) for ferde . théne George called the pepul
ageyn & bad hé not be aferd . for zyf they wolde beleue 1
Crst & take (’stédome he wold slen hym before hem anod & so

1 Because.
2 Hiding.
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delyveré hé of né enimy . théne wer they all so glad th’
twenty 1000 of mé w'owte wymé & chyldré were fulwed anod
fyrst the kyng & al hys howshold w* hym . And théne he
slowz the dragd & bad hem to tye to hym oxon & drawe hym
owt of the cyte th® tee savor of hym shulde not greve hem .
& then he bad the kyng bylde church’ fast in uche cornel
of the lond & be lusty to here godd’ servyse & do honor to all
mé of hooly chyrche & evermoore have minde & copassion of
all that wer nedy & pore® .

Such is the pious legend, and in this form it appears in
more than one place in Europe. Mr. Hartland, in his study of
the Legend of Perseus,? finds it in Mérchen® and Saga,* and
traces a similar rescue story all over Europe, Asia and the
North of Africa. I find the story of St. George in a Danish
ballad in which the saint is called our Lady’s Knight; and
the story is told in striet accord with the legend.® The story
does not occur in any English popular ballad, so far as I know,
but in several instances the saint is spoken of familiarly and as
our Lady’s Knight.® I am not aware of any English folk-tale
which embodies the legend; but a similar story is told in Ire-
land, concerning Cuchullain and the Wooing of Emer.

But even though the story of St. George does not appear in
England either as popular ballad or folk-tale, there is no manner
of doubt that it was very well known. There is, therefore, no
need of presupposing a literary play of St George in order
to account for a St. George play among the people. It seems
more likely that the saint may have stepped directly out of
the church story into the popular play.

1 Cited in “A New History of Gloucestershire,” Cirencester, printed
by Samuel Rudder, 1779, p. 461, note.

23 vols., 1894-1896.

3 L. ¢, vol. 1, p. 68.

4+L. c, vol. 3, pp. 38-47.

5 Grundtvig, “Gamle Danske Volkeviser,” No. 103, vol. 2, pp. 559 ff.

6 See Child, “English and Scottish Popular Ballads.” Illustrations to
“Battle of Otterburne,” etc.—Index. I am perfectly well aware that
the two opening poems of the third book of Percy’s “Reliques of An-
cient Poetry’ are “The Birth of St. George” and “St. George and the
Dragon;” but these are late and are not popular in tone.
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However, there are some difficulties leven in this simple
hypothesis. According to the church legend, St. George does
not marry the rescued maiden. Instead he gives the would-be
father-in-law some sound orthodox advice and leaves. But in
. the Lutterworth play St. George proclaims:

“I slew the fiery dragon and brought him to the slaughter,
And won the King of Egypt’s only daughter.”

The daughter here referred to, Sabra by name, herself ap-
pears in the Cornish play, but does not speak.

These lines and this incident cannot have been derived from
the church legend, but must have come from some other
source. The word “won” may mean merely ‘rescued” or
“won from the dragon,” but the other meaning seems the more
probable one.

In the classical and all the secular forms of the story the
marriage of rescuer and rescued is an important feature, and
this antimonastic detail appears in the play. It may be merely
a change in accordance with the folk-feeling of the appropriate
ending, or it may come from a form of the story which the
churchly legend displaced. In spite of the difficulties, however,
it seems clear that St. George and his Dragon, in the form in
which we know them, came from the hagiological story.

The Doctor, too, under his various names, may be traced in
part to definite written sources. An important part of his

speech is his boasting and his hard bargaining. He has -

traveled far and his powers are great, and he will not sell his
experience for nothing. The position of St. George or of the
person or persons who are dead is a somewhat awkward one,
and so the doetor is in a position to drive a hard bargain.’
Almost the very speech that occurs in some of the folk-plays,
oceurs in an early Latin play on the Resurrection, preserved in a
MS. of the twelfth century at Tours. The three Marys are at the
tomb and they wish to purchase an unguent (unguentum) for

1 In some forms of the legend the Magician Anastdsius appears and
opposes his magic to St. George’s supposed magic power. It is diffi-
cult to see how Anastasius could be the original of the Doctor. Anas-
tasius does not resuscitate any one. See Matzke, op. cit.,, vol. 17, pp.
467-475; vol. 18, pp. 481484, for the part played by Anastasius.

oy
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the body of Christ. The Mercator praises his wares and holds
out for a high price:

“Quo si corpus possetis unguere,

Non amplius posset putrescere,

Neque vermes possent commedere,”
he proclaims; and at last consents to accept “unum auri
talentum.””*

Another case is in a French play, “Les Trois M. aries,” pre-
served in a MS. of the end of the thirteenth century at Paris.
The merchant asks five gold besants for his ointment and ac-
cepts two.? In a German play of the twelfth century® almost
the same words are used, and the medicine dealer says that his
salves will bring the dead to life again. The Doctor also ap-
pears in another German play and haggles over the price of his
wonderful wares.* In the most thorough examination of this
scene, its sources are traced to Provencal and Ttalian plays, and
in its earliest form it seemg always to occur in connection with
the three Marys. Those plays which have the Doctor dis-
sociated from the Marys seem to be later.® Nevertheless, it

1E. de Coussemaker, “Drames Liturgiques” (1861), pp. 38-39.
no. 3.

2 Coussemaker, 1. c., pp. 272-273.

8 C. W. M. Grein, "Alsfelder Passionspiel,” 1874.

4F. J. Mone, “Altdeutsche Schauspiele,” 1841; R. C. Prutz, “Geschich-
te des deutschen Theaters,” 1847, p. 123. The play is given in
'W. Wackernagel, “Altdeutsches Lesebuch,” 1880, cols. 501-510.

The Benediktbeuer Passion Play is printed in Schmeller, “Carmina
Burana” (1847), and in R. Froning, “Das Drama des Mittelalters,”
vol. 1, pp. 284 ff.

The scene occurs also in “The Play of the Sacrament,” Transactions
of the Philological Society, 1860-61. This play dates from about 1461,
according to its editor, “W. S.”

5 Richard Heinzel, “Abhandlungen zum altdeutschen Drama,” Wien,
1896. For references and sources see the whole chapter, “Ueber das
Medicusspiel und die lustige Person in dem altdeutschen Drama.”
chap. 6.

‘Wilhelm: Wundt, “Volkerpsychologie,” 2 Band, 1 Teil, pp. 486-495,
has a searching discussion of the Doctor and his allies. Wundt notes
that embryonic forms of the clown, or mimus, occur among savages
{p. 491).

The most exhaustive treatment of the mimus is Hermann Reich, “Der
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seems not improbable that Creiznach’s opinion that the origin
of the speech is a popular one, is correct,’ despite the fact that
no ultimate source, literary or popular, has so far been dis-
covered. In the pages that follow, there will be found a good
deal of evidence that the Doctor and his speech were invented
by the people in their communal ceremonies.

“George a Green,” and his kind, in the popular ceremonials,
with their grotesque costumes and extravagant speeches, seem
to be the direct forerunners of the Doctor in the St. George
plays. In any case, the Doctor and his speech were in circula-
tion as early as the twelfth century at least, and we may grant
borrowing on the part of the English plays, without enforcing
the possibility that the French and other plays may have bor-
rowed from folk-plays, as Creiznach’s opinion suggests.

Let us grant, then, that St. George and his Dragon, and
the Doctor’s characteristic speech all come from the regular
liturgical drama, and from church legend, by the plain and
simple way of borrowing. There remain still greater diffi-
culties: ‘

(1) In borrowing the St. George legend, the performers of
the folk-dramas have altered one of its most essential features.
In the St. George story, and in all the related stories,” the
hero fights and conquers a dragon, or worm, Or monster; in
no case is he himself killed.* In the plays,.on the other hand,

Mimus: Ein Literatur-Entwickelungsgeschichtlicher Versuch,” 2 vols.,
1903.

It is worth while to note that the “Poctor”’ appears in the all-com-
prehending comic world of Moliere, in “L’Amour Médecin,” Act 11,
Scene 7, under the name of L’Opérateur. The cureall is called or-
viétan; and though worth more than all the gold in the world, is sold
for “une piéce de trente sols.”

1'W. Creiznach, “Geschichte des neueren Dramas,” vol. 1, p. 120.

2 Hartland, “The Legend of Perseus,”’ passim.

3 This refers only to the later type of St. George legend. In the
earliest form St. George is killed from three to four times and is resus-
citated. This type is the apocryphal, form of the legend, and one
which the church attempted to suppress. It certainly lived on and in-
fluenced the Latin forms of the legend in the Middle Ages. The death
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St. George is killed as often as he conquers. Moreover, the
struggle is sometimes a mélée, and there is a general slaughter.
In many of the plays, the dragon does not appear at all. Thus
there is every evidence that the St. George incident is very
roughly laid on over some older story, which evidently did not
place any special stress on the death of any particular person
or persons.

(2) This brings us to the second important point of differ-
ence between legend and play. We admitted that the char-
acteristic speech of the Doctor might easily be borrowed from
the liturgical plays; but we cannot say the same thing of his
characteristic act. Here, too, we come to the one constant and
central incident of the St. George plays—the revivification of
all the persons who were killed. In none of the liturgical
plays does such an incident appear, nor dees there seem to be -
any idea, even the most remote, of such an outcome in any of
the English guild plays. The whole incident is absent from
all the liturgical and ecclesiastical plays. Neither the plays in
‘Coussemaker, nor any of the German plays that I have been
able to examine, nor any plays in the York, Coventry, Dublin,
Digby, Towneley, Chester or Beverley cycles have the ele-
ments out of which the constaunt and most characteristic in-
cident in the Mummers' plays could by any possibility have
been developed.

What, then, is the source of the Doctor and his revivifying
medicine ? To answer this, let us remove from the play the
comparatively recent accretion of the St. George element. We
have now a play the central act of which is a death or deaths,
with or without a struggle or fight, and followed by the revivi-
fication of all the dead by a leader, or a Doctor. This play
brings us to ground that is very familiar to. the student of

of St. George in the plays may thus be a memory of this earlier form
of the story. But this will not explain many of the details of the play.
In the plays the one who habitually resuscitates is not St. George, but
the Doctor. Even if cne were to grant that the revivification incident
passed from the legend to the play, there would still remain to be ex-
plained the great popularity of the incident, its frequent dissociation
from St. George in the play, its constant association with a combat,
and its ultimate origin.
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European folk-lore and anthropology. It in no way points to
literary sources, but to purely popular ceremonies which are
still to be observed in many parts of Europe, and are to be met
with in various forms wherever the savage or the peasant is to
be found.* In brief, we havsin plain sight the ceremonies and
practices which have been studied so carefully for Europe by
Grimm?® and Mannhardt,® and the Ifuropean and savage prac-
tices, in their world-wide distribution, which have been more
recently studied by Mannhardt’s disciple, Frazer.* This field
has drawn to it many students of late, prominent among whom
are E. V. Anichkof,” who has considered the ritualistic songs
of the Slavs and the attendant ceremonies, and, on the basis of
a very wide comparative study, has done much to show that the
origin of poetry is in the 'primitive ceremony.’®

The idea, or ideas, at the basis of all these ritualistic cere-
monies is the efficacy of sympathetic and imitative magic. As
Frazer says:

“The general explanation which we have been led to adopt
of these and many similar ceremonies is that they are, or were
in their origin, magical rites intended to ensure the revival of
nature in spring. The means by which they were supposed -
to effect this end were imitation and sympathy. Led astray by
his ignorance of the true causes ‘of things, primitive man be-
lieved that in order to produce the great phenomena of nature
on_which his life depended he had only to imitate them, and
that immediately by a secret sympathy or mystic influence the
little drama which he acted in forest glade or mountain dell,

1See J. G. Frazer, “The Golden Bough,” vol. 2, pp. 190-192; and
Yrj6 Hirn, “The Origins of Art,” 1900, pp. 283 ff.

2 Jakob Grimm, “Deutsche Mythologie.” English translation by
Stallybrass.

3'W. Mannhardt, “Wald- und Feldkulte,” new ed., 1904.

4%J, Q. Frazer, “The Golden Bough,” 3 vols., 2d ed., 1901.

5 “Vesennyaya Obryadovaya Pyesnya na Zapadye é u Slavyan™
(Spring Ceremonial Songs in the ‘South and Among the Slavs), St.
Petersburg, 1903. Part 1, “From Ceremonial to Song,” alone is pub-
lished. .

¢ His formula is: “From Ceremony to Song,” and “From Scng to
Poetry.”
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on desert plain or wind-swept shore, would be taken up and
repeated by mightier actors on a vaster stage. He fancied
that by masquerading in leaves and flowers he helped the bare
earth to clothe herself with verdure, and that by playing the
death and burial of winter he drove that gloomy season away,
and made smooth the path for the returning spring. .. We may
smile at his vain endeavors if we please, but it was only by mak-
ing a long series of experiments, of which some were almost inev-
itably doomed to failure, that man learned from experience the
futility of some of his attempted methods and the fruitfulness
of others. After all, magical ceremonies are nothing but ex-
periments which have failed and which continue to be repeated
merely because, for reasons which have already been indi-
cated,® the operator is unaware of their failure. With the ad-
vance of knowledge these ceremonies either cease to be per-
formed altogether or are kept up from force of habit long after
the intention with which they were instituted has been for-
gotten. Thus fallen from their high esiate, no longer re-
garded as solemn rites on the punctual performance of which
the welfare and even the life of the community depended, they
sink gradually to the level of simple pageants, mummeries, and
pastimes, till in the final stage of degeneration they are wholly
abandoned by older people, and, from having once been the
most serious occupation of the sage, become at last the idle
sport of children. It is in this final stage of decay that most of
the old magical rites of our European forefathers linger on
at the present day, and even from this, their last retreat, they
are fast being swept away by the rising tide of those multitud-
inous forces, moral, intellectual, and social, which are bearing
mankind onward to a new and unknown goal.””

1Vol. 1, pp. 78 fi.
2 “The Golden Bough,” vol. 1, pp. 110-112. Of the relations between

ceremonial and myth hc says:

“We shall probably not err in assuming that many myths, which we
now know only as myths, had once their counterpart in magic; in other
words, that they used to be acted as a means of producing in fact the
events they describe in figurative language. Ceremonies ‘often die out
while myths survive, and thus we are left to infer the dead ceremony
from the living myth.” L. c., vol. 2, pp. 164-165.
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Frezer® states that in this explanation he is following in the
footsteps of Mannhardt, and notes that Mannhardt’s conclu-
sions have been not a little confirmed by magical ceremonies
which are practiced in Central Australia for the purpose of
awakening the dormant energies of nature at the approach of
spring. We can say more than this, that not only in Australia,
but in America, Africa and Oceania magical ceremonies are
employed which point to beliefs similar to those which seem
to lie at the basis of the European spring ceremony. The
death and resurrection are not associated with the magic spring
ceremony alone. They occur in a totally different class,
namely, in the initiation rites of various peoples. In these
rites, the end is not favorable weather, but a new person, and,
to meet this end, the novice dies and is revived, receives a new
name, and is a new person. To be sure, death is not always
simulated ; but where it is not, some act symbolical of the new
birth: is performed. Lo

In this paper we shall consider: (1) The European cere-
monies; (2) the Australian magic food ceremonies; (3) the
Australian and Oceanic initiation ceremonies; (4) the Ameri-
can initiation ceremonies, and (5) the American agricultural
and related ceremonies.

L :
EUROPEAN. CEREMONIES.

As might be expected, the accounts of ceremonies in Ancient
Europe are meagre, but Grimm?® has gathered many references
to them from -classical writers, poems, and various other
sources. When a people has endured “the drums and tramp-
ling of three conquests,” and has been exposed to centuties
of time,—that “grim wolf,” who “with privy paw daily de-
vours apace, and nothing said,” it is a marvel that anything
like ceremonies and traditions should remain; and the fact
that so much does remain is an eloquent testimony to the
tenacity of custom and tradition.

1“The Golden Bough,” vol. 1, p. 113. .

2 “Deutsche Mythologie.” TUnfortunately, the very suggestive book
by Professor Albrecht Dieterich, “Mutter Erde: ein Versuch iiber
Vo]ksreligion,” 1905, came to hand too late for adequate mention.
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Tt us take an example from practices which still live.

«Tp Little Russia it used to be the custom: at Eastertide to
colebrate the funeral of a being called Kostrubonko, the deity
of the spring. A circle was formed of singers, who moved
slowly around a girl who lay on the ground as if dead, and as
they went they sang:

‘Dead, dead is our Kostrubonko!
Dead, dead is our dear one!

until the girl suddenly sprang up, on which the chorus joy-
fully exclaimed :
‘Come to life, come to life has our Kostrubonko !
Come to life, come to life has our dear one p ot

In some parts of Swabia some one pretends to be killed and
to come to life again. On Shrove Tuesday Dr. Ironbeard pro-
fesses to bleed a sick man who thereupon falls as dead to the
ground, but the doctor at last restores him to life by blowing
air into him through a tube.

In Saxony and Thiiringen there is a Whitsuntide ceremony,
called “chasing the Wild Man out of the bush,” or *fetching
the Wild Man out of the wood.” A young fellow enveloped
in leaves or moss is called the Wild Man. He hides in the
wood and the other lads of the village go out to seek him.
They find him, lead him captive out of the wood, and fire at
him with blank muskets. He falls as if dead to the ground,
but a lad dressed as a doctor bleeds him, and he comes to life
again® In Dauphing, on the first of May the young people
clothe in leaves a youth whose bride or sweetheart has left him.
He lies down on the ground and pretends to go to sleep. Then
2 maiden who likes him, and is willing to marry him, comes,
awakes him, raises him up, and offers him her arm and a
banner.* In some ceremonies the resurrection is represented

1'W. R. S. Ralston, “Songs of the Russian People,” D. 221; B. V.
Anichkov, “Spring Ceremonial Songs,” p- 340.
2. J. Wiedemann, “Aus dem inneren und Ausseren Leben der Ehs-
ten.” (In Frazer, vol. 1, p. 82.)
s Mannhardt, 1. c., vol. 1, pp. 335-336.
4 Mannhardt, 1. c., vol. 1, p. 434 (Maibraut).
2—S. & A.
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by a procession, as in the Bohemian ceremony.  The young
girls go out to the woods, cut down a young tree, ornament it,
and come marching back to the village singing:
“Death we carried out of the village,
Summer we carry into the village.”’*

In still other ceremonies the resurrection is simply an-
nounced, but the idea of the revived spring is as strongly in
mind as in those in which it is clearly represented.?

Thus far we have directed our attention only to the death -
and resurrection incident. Let us now take some cases which
are representative of their class, and which illustrate another
incident in the St. George play. We noticed that there is
a struggle and sometimes a mélée in the play, and this is illus-
trated in many of the folk-ceremonies. In the region of the
Middle Rhine a representative of summer clad in ivy combats
a representative of winter clad in straw or moss and finally
gains a victory over him.* Tn Bavaria the same drama used to
be acted on the same day. Summer was dressed up in green and
carried a blossom or a little tree hung with apples or pears, and
Winter was muffled up in furs and carried a snow shovel or a
flail. They and their retinues struggled, and Winter was beaten
and driven out. In some parts of Bavaria the boys who play
Winter and Summer engage in a war of words before they como
to blows. The dialogue is in verse and each character vaunts
his own season. A few couplets may serve as specimens:

SUMMER.
“Gireen, green are the meadows wherever T pass,
And the mowers are busy among the grass.”
WINTER.

“White, white are the meadows wherever I go,
And the sledges glide hissing across the snow.”

1 Mannhardt, 1. c., vol. 1, p. 156.
2 This class of ceremony is well represented in Frazer, 1. c., vol. 1,

pp. 70-91. See Mannhardt, 1. c., vol. 1, passim.
3 Frazer, 1. ¢, vol. 1, p. 99.
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SUMMER.

“I am the Summer in white array,
I am chasing the Winter far, far away.”

WINTER.

“I am the Winter in mantle and furs,
I’m chasing the Summer o’er bushes and burs.”

SUMMER. '

“O Winter, your chatter no more can I stay,
Il kick and I’Il cuff you without delay.”

Then follows a scuffle between the characters, in which Sum-
mer wins, and turns Winter out of doors. But soon the beaten
Winter peeps in at the door and says with a humbled and crest-
fallen air:

“O Summer, dear Summer, I’m under your ban,
For you are the master and I am your man.”

To which Summer replies in a peaceable fashion.! In the
Isle of Man the Queen of May and the Queen of Winter en-
gage in a mock battle.?

The constant use of leaves or green branches has an import-
ant bearing on the dress of the actors in some of the St. George
plays. The “armor” is made of tissue paper, and this has -
been supposed by some to represent the scale of the dragon.
But the contention of Gomme® that the “armor” represents
leaves is almost overwhelmingly proven by a consideration of
decorations used in the folk ceremonies. In nearly all the
ceremonies we have described, green branches form am import-
ant part of the dress, and in some they form a very striking
feature of the ceremony. On St. George’s day in Carinthia
the chief figure is “Green George,” clad in green branches.

1 In Frazer, 1. ¢, vol. 1, pp. 99-101. Others of a similar nature are
cited in these and the following pages.

2 L. ¢, vol. 1, p. 103. '

3 Nature, Dec. 23, 1897. ‘
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At the end of the ceremony the effigy of St. George is thrown
into the water." The same figure appears in Transylvania
and Roumania. On these costumes of leaves and the attendant
ceremonies Mannhardt and Frazer have collected a great deal
of evidence.” A study of this mass of testimony will convince
one that the connection between the leaves of these ceremonies
and the tissue paper “scaled armor” is complete.

Even from the comparatively few European folk-ceremonies
I have cited, it must seem rather clear that these are very close
to the central incidents of the St. George plays. This impres-
sion will be strengthened when we consider how widely such
ceremonies and beliefs have been spread over Europe in all
ages. Again Frazer presents us with a mass of evidence in
his study of the death and resurrection of Adonis® of Attis,*
of Osiris,® of Dionysus,® of Demeter and Proserpine;” and in
his study of the Lityrses.® ‘

Further, we may say that these beliefs go more deeply into
savagery than anything else that can be observed in Europe;
and in strangely similar rites among savages we catch a
glimpse of what the European ceremonies must have been in
past ages, before civilization drove them from among the more
progressive classes to the backward and ignorant of our own \
time. To these ceremonies we shall now direct our attention.

II.

AUSTRALIAN FOOD (OR INTICHIUMA) CEREMONIES.

We shall base our investigations upon the reports of reput-
able observers, who have lived among the people for a consid-

1 Frazer, 1. ¢, vol. 1) pp. 209 ff.; Mannhardt, “Wald- und Feldkulte,”

vol. 1, pp. 313 ff.
2 Mannhardt, 1. ¢, vol. 1, pp. 311-341; Frazer, 1. c., chap. 1, especially

pp. 166-224.
3L. c., vol. 1, pp. 115-130.
+L. c., vol. 1, pb. 130-137.
51. c.,, vol. 1, pp. 137-160.
6 L. c., vol. 1, pp. 160-168.
7L. ¢, vol. 1, pp. 168-222.
8 L. c., vol. 1, pp. 222-261.
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erable time. This is a very important matter, for the casual
traveler has no authority to speak. We choose for special
consideration the great works of Spencer and Gillen,' books
which are acknowledged to be the best that have ever been
published on a primitive or savage people.”

These people the authors describe as very primitive, having
no notion of the causes of very simple matters. For this
reason the book is valuable, as being the description of one of
the most nearly primitive of all peoples.

We shall first consider the first class of magic ceremonies,
and then the second, or initiation, class.

The first class is very important among the Australians,
because each totem group takes upon itself to procure for the
tribe a plentiful supply of its totem, and to this end they per-
form ceremonies that are based on imitative magic. We shall
summarize a part of Spencer and Gillen’s account, beginning
with the Witchetty Grub ceremony. The witchetty grub is
an important article of food among the Arunta tribes. The
ceremony has constant reference to the myth of how the first
witchetty grubs were produced in the Alcheringa, or myth-
ical period. With these explanations the account will be in-
telligible.

Each totem has its own ceremony, and no two of them are
alike; but though they differ to a very great extent so far as
the actual performance is concerned, the important point is
that one and all have for their sole object the purpose of in-
creasing the number of the animal or plant after which the
totem is called; and thus, taking the tribe as a whole, the ob-
ject of these ceremonies is that of increasing the total food
supply. '

Every local totemic group has its own Intichiuma [sacred
ceremony |, and each one is held at a time decided upon by the
Alatunja,? under whose direction it is carried out. When the

1“The Native Tribes of Central Australia,” 1899. “The Northern
Tribes of Central Australia,” 1904.

2 See the reviews of the first work by Gummere, “Modern Philology,”
vol. 1; by J. G. Frazer, Fortnightly Review, vol. T1.

3 The head man of a local totemic group.
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ceremony is to be performed, the men assemble at the main
camp, and those who are to take part in the ceremony go away
quietly. Every man leaves all weapons behind him, for all
must go quiet, unarmed and without any decoration of any
kind. Even the hair girdle, the one constant article of clothing
worn by the men, must be left in camp. They all walk in
single file except the Alatunja, who sometimes takes the lead
and at other times walks by the side of the column to see that
the line is kept. On no account must any of the men, except
the very old ones, eat any kind of food until the whole cere-
mony is over. Anything that is caught in the way of game
has to be handed over to the old men. They usually start for
the special camping ground late in the afternoon, and remain
there all night. At daylight the party begins to pluck twigs
from the green trees at the mouth of Emily Gap, and every
man carries a twig in each hand except the Alatunja, who car-
ries nothing save a small pitchi, or wooden trough, which is
called Apmara. Walking again in single file, they follow the
path taken by the celebrated Intwailiuka, the great leader of
the witchetty grubs in the Alcheringa,' until they come to a
shallow cave where a large block of quartzite lies, around which
are some small rounded stones. The large block represents the
adult witchetty grub and the small ones the young grubs.
The Alatunja begins singing and taps the stone with his
Apmara, while all the other men tap it with their twigs, chant-
ing songs as they do so, the burden of which is an invitation to
the amimal to lay eggs. Then they tap the small stones.
Then the Alatungja takes up one of the small stones and strikes
each man in the stomach with it, saying: “You have eaten,
much food.” Then he strikes each man in the stomach with
his forehead. Then they go away to the rock where Intwail-
iuka used to cook, pulverize and eat the grub. The Alatunja
strikes the rock with his 4 pmara, and each man does the same
with his twigs, while the older men again chant invitations
to the animals to come from all directions and lay eggs. At

1 The fabulous ancestral epoch.
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the base of the rock, built deeply in the sand, there is supposed
to be a very large Maegwa' stone.

It was at this spot that Intwailiuka used to stand while he
threw up the face of the rock numbers of Churunja unchinia,
which rolled down again to his feet; accordingly, the Alatunja
does the same with some of the Churunja which have been
brought from the storehouse close by. While he is doing this
the other members of the party run up and down the face of
the rocky ledge, singing all the time.

Omnce more the line is formed and they go to a pit a mile
and a half away. The Alatunja goes into the hole, which is
four or five feet deep. Soon he lays bare two stones which
have been carefully covered up, in the base of the hole; the
larger one represents the chrysalis stage from which emerges
the adult animal; the smaller one is the egg. ‘While the stones
are exposed to view, songs referring to the stones are sung,
and the stones are solemnly handled and cleansed with the
palm of the hand. One by one the men go into the hole, and
the Alatunja, lifting up the large stone, strikes the stomach
of each man with it, saying again: ‘You have eaten much
food.” Finally, dropping the stone, he butts at each man in
the abdomen with his forehead.

There are altogether some ten of these pits, and all are vis-
ited. When the round of the pits (Ilthura) is made, and the
same ceremony enacted each time, then a start is made for the
home camp. When within a mile or so of the latter, they
decorate themselves. A string is tied around their heads, and
forehead bands are put on, beneath which twigs of a bush on
which the grub feeds (Udnirringa) are fixed so that they hang
downwards. Nose bones are thrust through the nasal septum,
and ratd tails and topknots of cockatoo feathers are worn in
the hair. The Alatunja has only the forehead band and the
nose bone. He carries the Apmara (trough) under his arm ‘
and a twig of the Udnirringa bush in his hand. The totemic
Ilkinia, or sacred design, is painted on the body of each man
with red ochre and pipe clay, and the latter is used to paint the

1 The adult insect of the witchetty grub.
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face, except for the median line of red. A start is again made
for the camp with the Alatunja at the head.

The old man who has been left in charge of the camp has
built a long, narrow wurley, called an Umbana, which is in-
tended to represent the chrysalis case from which the J. aegwa,
or fully developed insect, emerges. When the old man sees
the party approaching, he steps out and sings:

“Ilkna pung Kwai, Yaalan ni nai, Yu mulk la, Naan tai

yaa lai’”*

The party all enter the Umbana. They then begin to sing
of the animal in its various stages, of the Alknalinta stone and
the great Maegwa at its base. As soon as the performers enter
the wurley, the Purula and Kumara (i- e. those who belong to
the other half of the tribe) men and women lie face down-
wards, and in this position they must remain until they are
given permission to arise. The singing continues for some
time, then the Alatunja in a squatting position shuffles out of
the Umbana, gliding slowly along over the space in front,
which has been cleared for a distance of some yards. He is
followed by all the men, who sing of the emerging of the
Maegwa from its case, the Umbana. Slowly they shuffle out
and back again, until all are once more in the wurley, when
the singing ceases, and food and water are brought to them by
the old man who had remained in camp and built the Umbana.
When it is dusk they leave the wurley, and go to a fire, sing-
ing of the grub. This is kept up until a little before day-
break, and during all that time the women of the right moiety
- (who had been allowed to rise) must stand peering about in
~ the darkness, to see if the women of the other moiety, over
whom they are supposed to keep watch, continue to lie down.
They also peer about watching the Intichiuma party, just as
the women did in the Alcheringa (i. e. in the fabulous times to
which the myth refers). Suddenly the singing ceases, and
the fire is quickly put out by the Alatunja. This is the signal
for the release of the Purule and Kumare men and women,

1The authors do not translate these words. They are probably
meaningless.
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who run to the main camp. The Intichiuma party remain at
the wurley until daylight. They then go to the men’s quar-
ters in the main camp, give the ornaments to the other moiety
of the tribe, Tub off their sacred painting, and the ceremony
is brought to a close.*

T have described this ceremony rather fully, as it is repre-
sentative of its class. It will be noticed how full of detail it
is, and how mimetic each detail is. It is, indeed, a dramatic
history of the birth and development of the grub. At the end,
and as the climax, of the ceremony is the prostration of the
men and women and their final release. In this prostration
death is symbolized, and they awake to a new life in the cer-
tainty that a supply of witchetty grubs is assured.’

In many of these ceremonies the symbolization of renewal
is merely a state of silence or quiet; but in all cases there is
a definite idea of the magic power which is supposed to come
from the ceremony. Thus, in the ceremony of the grass-seed
totem in the Kaitish tribe,® the headman is supposed to ba
filled with magic power, and must practice strict continence

during the progress of the ceremiony, or all would be spoiled.
Tn the rain ceremony of the Kaitish tribe continence and si-
lence are necessary,® while in others the removedness of the
performers from ordinary life is symbolized by the expulsion
from camp of all who have no part in the ceremony.” In an-
other, part of the performers go into a wurley and lie face
downward where they have to remain until the ceremony is

1L, ¢, pp. 169-178. See also “The Northern Tribes,” pp. 289-294.

2 Other ceremonies are given by Spencer and Gillen, “The Native
Tribes”: The Intichiuma of the emu totem, pp. 179-183; the Hakea
flower, pp. 184-185; the manna totem, pp. 185-186; the honey ant to-
tem, pp. 186-189; the important Undiara, the Intichiuma of the kanga-
roo totem, pp. 193-201. Two traditions are given in connection with
this ceremony on pp. 196-199.

3 “The Northern Tribes,” pD. 291-294. -

4+L. ¢, p. 295.

5 For instances, see “The Native Tribes,” pp. 179-199; “The Northern
Tribes,” pp. 283-319.
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over." But, however the renewal of life is represented, it is
essentially a pantomimic representation of the magical effect
of the ceremony. The removedness of the performers from
ordinary life is always emphasized by the elaborate paintings
and masks which are constant accompaniments of all savage
ceremonies.

In several of these ceremonies we find examples of the
Iimic contest, which is so frequently an element of the St.
George plays, and of the European folk ceremonies. For in-
stance, in the ceremony of the grass-seed totem already re-
ferred to, part of the men go back to their camp sulky, and
seizing their boomerangs throw them at the other men who
have received the offering of food. These men guard them-
selves with shields but make no attempt to retaliate. This
quarrel is of course only a pretence.? This instance may be
paralleled in many of the ceremonies ; and seems to occur so
frequently that it may be considered as an almost characteris-
tic aecompaniment.®

IIT.
INITIATION CEREMONIES OF AUSTRALIA AND OCEANIA.

There is still another class of ceremonies which are paral-
leled among many primitive and savage peoples,—the initia-
tion ceremonies. This class of ceremony is held when the
youth are initiated into the tribe, or, as the Australians say,
“are made men.” It seems to be a universal idea of primitive
man that the child who is born in the tribe is not of the tribe
until he is formally admitted, and the ceremony in all in-
stances seems to have reference to the peculiar circumstances
attendant upon the forefathers of the tribe, and to be a re-en-
actment of these circumstances. The ceremony is thus based
on the belief in imitative magic; for the neophyte, by assum-
ing the dress and performing the traditional acts of the myth-

1In the ceremony of the Water Totem, “The Native Tribes,” pp.
189-193.

2 “The Northern Tribes,” p. 292. )
3 See the references io the works of Spencer and Gillen above.




Beatty—The St. George, or Mummers’, Plays. 292

ical ancestor together with the initiated members of his tribe,
has the powers and privileges which that mythical ancestor
won, or which are characteristic of the tribe. This initiation
further is enacted by a pretended death and resurrection to
typify the birth of the initiate into the tribe. It is also sym-
bolized by the giving of a new name, and is indicated by the
belief that the god takes away the initiate from the camp and
re-makes him. Hence, when the death and resurrection are
not enacted, the basal idea is expressed by the expulsion and
recall of the initiate. These ceremonies often extend to great
length and are all of & dramatic nature, The interludes are
dramatic as well as the more sacred portions of them. The
interludes frequently have representations of mimic quarrels
or fights* very much like the quarrels in the European folk
ceremonies,

The Burbung initiation ceremony of the Wiradthuri tribes
in Australia (as is frequently the case) is an enactment of a
legend (or legends) “intimately connected with the ceremony.”

The legend is briefly this: ‘A long time ago there was a
gigantic and powerful being, something between a black fellow
and a spirit, called Dhuramoolan, who was one of Baiami’s
people. His voice was awe-inspiring and resembled the rum-
bling of distant thunder. At a certain age the boys of the
tribe were handed over to him, that he might instruct them in
the laws and observances of the tribe. When he brought them
back it was always observed that each boy had lost one of his
upper incisor teeth, as a visible sign. of his initiation.. He
pretended that he killed the boys, cut them up and burned .
them to ashes, and then formed new boys, but each with a tooth
missing. But some boys were missing, and the tribe found
that Dhuramoolan feasted on some of them, They became
angry and destroyed him. Baiami put his voice into all the
trees of the forests. He split open a tree and made a bull-
roarer from it, and it had Dhuramoolan’s voice. Baiami told
the tribe that in future they must initiate the youths them-
selves, using the bull-roarer to reproduce Dhuramoolan’s voice.

1 Spencer and Gillen, “The Native Tribes,” pp. 293-294.
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Baiami thought it best not to inform the women and uniniti-
ated regarding the change in initiation, but to have them be-
lieve that Dhuramoolan still came for the youths.

Dhuramoclan had a wife, Moonibear, and she is repre
sented in the ceremony by a small bull-roarer, which is heard
in the camp at night by the women, who know its peculiar
sound.

The ceremony is the enacting of the story and other similar
ones. The ground is sacred and has Baiami’s image on the
trees and ground. A new name is given the boys, which is
known only to themselves and the initiated men of the tribe.®

Tn another Australian initiation, the ceremony falls into
parts:

1. The procession, which falls into “stages,” and perform-
ances accompanying it. They perform pantomimic represenr
tations, some to amuse, some to instruct, and some to terrify.

9. The magic camp is formed where the knocking out of the
tooth is done, where a constant succession of ceremonies of
pantomimic representations, magic dances, and “inverted
speech” (i. e., speech where the words convey the opposite of
the usual meaning) continue until morning.

3. The ceremonial performances.—Near the magic fire the
youths are placed, each with his feet in a pair of holes. The
leader gives a signal and the men who are kneeling by the fire
raise each his piece of bark and bring it down with a loud re-
port, and at the same time he and the others surge away from
his end of the row, making a rumbling sound, in imitation of
the surf breaking upon and rushing up the shore; the other
end man now in his turn strikes the ground, and he and all
the men surge back with a similar deep sound. This is in-
tended to represent the thunder from the mountains rolling
back the sound to the sea. When this has gone on rhythmi-
cally for some time, the men begin an excited dance, while the
old man whose office it is to knock out the teeth performs that

ceremony.

1 R. H. Matthews, “The Burbung of the Wiradthuri Tribes.” Journat
of the Anthropological Institute, vol. 25, pp. 295-318.
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4. The pantomimic representations.—These are of various
kinds; some are amusing pieces of buffoonery, others represent
the different totems, and others again are what may be truly
called mooral lessons. Ome represents the doctoring of a sick
child; another a wallaby drive, those hunters in ambush al-
ways missing the prey and being punished in a ludicrous man-
ner. A totemic representation is the approach of a pack of
dingoes and a dance around the fire. Besides these there are
magic dances.

5. The return.—There are also certain ceremonies of which
the following may serve as an example. “The procession being
formed, and on the march from the magic camp, the roaring
of the bull-roarer is heard and a halt is made. The old men,
having carefully cleared a piece of ground, proceed to mould
in earth, in high relief, the life-sized figure of a naked man in
the attitude of the dance. He is represented as having his
mouth filled with magic substances, and in the full ceremonies
is surrounded by an assortment of native weapons. This is
Daramulun. The novices are brought and placed in front of
this figure and the dances take place—one to the word Dara-
mulun, the other to the word Ngalalbal. It is now that the
novices are finally instructed as to this being and his attributes.
I have heard them told by the principal old man, ‘This is the
Master (Biamban) who can go anywhere and do anything.’
They are also cautioned never to reveal this or to make such a
representation unless at the ceremonies, under pain of death.

“The figure is now carefully covered up, and the procession
proceeds a further stage on its march, when another halt is
made and the novices are seated at a distance with their
guardians. The old men, meanwhile, disguise several of the
others with stringy bark fibre. During this time a grave is
dug, and one of the old men, lying in it on his back, after the
manner of a corpse, is lightly covered up with sticks and rub-
bish' and earth, and so far as possible the natural appearance
of the ground is restored, the excavated earth being carried

1 These are to be noted in connection with certain animal features
of the St. George plays.
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away to a distance. The buried wizard holds a small bush in
his hand, resting on his chest; the bush appears, therefore, to
be growing in the soil, and other bushes are stuck in the soil
to heighten the effect. All being ready, the mnovices are
brought to the edge of the grave. The ‘singer’ is somewhere
close at hand, and the performers at perhaps two hundred
yards’ distance. In the present instance, the singer com-
menced a well-marked but melancholy chant, the words of
which are no more than the class name of the buried man, and
the word for the stringy bark fibre used for the disguise. The
performers now commenced to move in a kind of slow dance,
keeping time with the song. The performers in their advanc-
ing line held a small strip of bark in each hand, and by strik-
ing these together with a sharp sound they marked the time of
the song and of their steps. A little at one side, and advane-
ing with them, are two other disguised men, who represent
two very ancient and therefore powerful wizards, by whom
the proceedings are directed. Each one, as signifying his
great age, assists himself in his tottering dance with a staff in
each hand. When the strange procession reached the grave,
it wound round it and ranged itself on the side opposite to the
novices. The song still continued, and then the bush held by
the buried man began to move and to quiver—to move more
and more, until suddenly the earth opened, so to say, and the
wizard rose, and throwing off his concealment, danced his
magic dance in the grave and exhibited his magic substances.

The ceremony is most impressive. It is the bring-
ing back to life of the dead wizard by other wizards invoking
his class name.”?

Tn the Kurnai ceremonial the boys are laid asleep and are
awakened by the “Doctor.” When they awake they are men.
This ceremony is described by Howitt in great detail, and is
most instructive.?

1A. W. Howitt, “On Some Australian Ceremonies of Initiation.”
Journal of the Anthropological Institute, vol. 13, pp. 432-459. This ac-
count has since been reprinted in his “Native Tribes of Southeast
Australia,” 1905.

2 A. W. Howitt, “The Native Tribes of Southeast Australia,” 1905,.
pp. 620-626.
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Mr. E. S. Parker saw the natives of Laddon perform the
dance of separated spirits. This does not seem to be an initia-
tion rite, but its similarity is instructive.

“Holding boughs in each hand, which were waved in unison;
alternately over each shoulder, and dancing for some time in
lines and semicircles, at length they gradually gathered into a
compact, ecircular body; then, slowly sinking to the ground
and burying their heads under the boughs, they represented,
according to the statement of the old native who was master
of the ceremonies, the approach of death, and in the perfectly
still and motionless posture they maintained for some time the
state of death itself. Then the old man, breaking suddenly
into a new dance, and waving furiously his boughs over the
prostrate mass, gave them the word, and suddenly springing
to their feet, they joined him in his rejoicings. This was ex-
plained to me as intended to represent the revival of the soul
after death.”” .

A still earlier observer confirms these accounts in his chap-
ter on the ceremonmies.” Karly in the morning the boys are
seized from behind and a bandage is fastened over the eyes of
each. They are then led half a mile away from the women
and children, when they are laid on the ground and covered
with a cloak, or skin, so as not to see what is passing among
the adults, who proceed with the ceremony. Three of the per-
formers limp and groan, until they arrive opposite one of the
boys, upon whom they seize. The individual seized jumps up
and runs off at full speed, but he is caught and laid down near
the other boys. He is now supposed to be in a state of en-
chantment from which he is aroused by being lifted up by the
ears, at the same time that loud noises are made into them.
In another passage® the author describes the pretended trance
of the initiates, and their ‘“disenchantment.”

These Australian ceremonies may be illustrated from Lori-

1 E. S. Parker, “The Aborigines of Australia,” 1854. Cited by R.
Brough Smyth, “The Aborigines of Victoria,” vol. 1, p. 167.

2H. J. Eyre, “Discoveries in Central Australia,” 2 vols., 1845; vol. 2,
pp. 333-334.

3 L. c., pp. 336-339.
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mer Fison’s description of an initiation ceremony in Fiji.
This instance will also serve as an interesting parallel, not
only to the Australian, but also to the American instances
which are to follow.

The legend is given in a brief form, which we shall not
quote, but we shall proceed at once to the ceremony. There is a
general feast for four days, and cloth is given. Then,

“On the morning of the fifth day a huge feast is prepared,
and when their culinary labors are over, the young men, with

~ their heads fresh shaven, are swathed in the largest and best
rolls of cloth, take in their hands the choicest weapons which
have been reserved for this occasion. Following their leader,
the old Vere (a classname—the leader) with the graven staff,
their eyes fixed upon the ground that they may tread exactly
in his footsteps, they proceed to the great Nanga as on former
occasions. But where are the men who used to be chanting
there the voice of the Surf? The great Nanga is deserted and
empty. The procession stops, and a dead silence prevails.
Suddenly, from the forest a harsh seream of many parrots
breaks forth, and then a miyysterious booming sound which fills
the young men’s souls with awe. The old Vere now moves
slowly forward, and leads them for the first time into the
Nanga tambutambu. THere a dreadful spectacle meets their
startled gaze. Near the outer entrance, with his back to the
Temple, sits the chief priest regarding them with a fixed
stare; and between him and them lie a row of dead men, cov-
ered with blood, their bodies apparently cut open, and their
entrails protruding. The Vere steps over them one by one,
and the awestruck youths follow him until they stand in a
row, their ‘souls drying up’ under his strong glare. Suddenly
he blurts out a great yell, whereupon the dead men start to
their feet and run down to the river to cleanse themselves from
the blood and filth with which they are besmeared. These are
the Vere and the Vunilolo matua, who represent the departed
ancestors on the occasion, the blood and entrails being those of

1 Lorimer Fison, “The Nanga, or Sacred Stone Enclosure, of Waini-
mala, Fiji.” Journal of the Anthropological Institute, vol. 14, pp. 14-30.
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many pigs which have ‘fallen for that night’s repast.” The
scream of the parrots and the mysterious roaring sound were
made by hidden performers, the latter being produced by blow-
ing strongly into a bamboo trumpet, the mouth of which is
partially immersed in water.

“The dead men having come to life again, the novices offer
their weapons and the bales of native cloth in which they are
swathed. These are removed to the storehouse, and the
young men are made to sit down in front of it. The chief
priest now relaxes the sternness of his demeanor, and becomes
a remarkably lively old gentleman. Dancing to and from one
side of the Nanga to the other, he cries in stridulous tones,
‘Ue, a-ue, ao, wwei! Where are the people of my longa (en-
closure) ¢ Are they gone to Tongalevu? Are they gone to Tum-
balevu (the deep sea) ¥ Presently a deep-toned chant is
heard, and the revivified dead, cleansed and ornamented, come
from the river with a rhythmical movement timed to their
solemn chant.”

They eat and drink, and are purified ceremonially, when
the rite is at an end.?

In some of the ceremonies we may notice the incident of the
mimic contest, which is much like the incident in the St.
George play. In the Australian Corrobborees this is a fre-
quent incident, and we shall now illustrate it.

“The first performance was a war-dance, wherein a variety
of complicated evolutions and savage antics were gone through,
accompanied by a brandishing of clubs, spears, boomerangs
and shields. Suddenly the crowd divided into two parties,
and after a chorus of deafening yells and fierce exhortations,
as if for the purpose of adding to their own and each other’s
excitement, they rushed together in close fight. Ome division,

1 For an account of the “Malu” ceremonies in the Torres Straits, see
A. C. Haddon, “Head Hunters, Black, White and Brown,” 1901, chap. 4.
For an account of Brazilian ceremonies, see Karl von den Steinen,
“Unter den Naturvolkern Zentral-Brasiliens,” 1897, chap. 13. Theo-
dor Waitz, ‘“Anthropologie der Naturvolker” (ed. Gerland, 6 vols.,
1859-1872), is a storehouse of facts.

3—S8. & A.
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shortly giving way, was driven from the field and pursued into
the dark void, where roars and groans, and the sound of blows,
left”k;ut little to be imagined on the score of a bloody massa-
cre.

The aborigines of Victoria also have a corrobboree in which
the party breaks up into two divisions, one representing the
black fellows and the other the whites. After all the appear-
ance of a desperate fight, the whites are driven back, to the
great joy of the onlookers.?

In another Australian initiation ceremony the boys were
pursued by the men, who threw boomerangs at the initiates.
The youths reached the corrobboree ground, and were safe.
They were then freed from the ban of silence.®* In the Bin-
binja tribe a boy was sent away from the camp. He was then
allowed to return and at sundown he was made to lie down
and was covered with paper bark. His elder brothers fixed a
row of boomerangs upright in the ground in front of the boy,
who still lay quietly down while the performers retired. The
brothers sang around the fire, and at midnight the boy was
awakened and allowed to see a sacred ceremony.* In another
ceremony the boy was similarly covered with bark, and was
later uncovered, as a sign of his admission into the tribe.’

In central Queensland the youth is driven out of the camp
and is brought back again as a sign of his final identification

1 Lieut.-Col. Mundy, “Cur Antipodes,” pp. 45-6. In R. Brough Smyth,
“The Aborigines of Victoria,” 2 vols., 1878; vol. 1, p. 175.

2 R. Brough Smyth, 1. c., vol. 1, p. 171.

3 Spencer and Gillen, “Northern Tribes of Central Australia,” p. 363.

4 Spencer and Gillen, “Northern Tribes,” p. 366.

5 Spencer and Gillen, “Northern Tribes,” p. 371. These authors give
many examples of these ceremonies. In “The Native Tribes of Central
Australia” they give initiation ceremonies and their traditions on pp.
225-226; 282-286; 288; 293-294; 304-305; 312-316; 318-320; 331-332;
334-337; 338-341—“associated with a curious and rather complicated
tradition”; 360. A full account of the traditions dealing with the
Alcheringe ancestors is given in chapters 10 and 11, pp. 387-449.

The following accounts of ceremonies of initiation will be found in
the Journal of the Anthropological Institute: )

A. 'W. Howitt, “The Jeraeil, or Initiation Ceremonies of the Kurnai
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with his tribe. In some of the ceremonies of this region the
women engage in a mimic contest.' In yet another Australian
ceremony the faces of the boys are covered up. In this cere-
mony the novitiates must fight their seniors.”

Another, and an earlier, observer describes the sham hunts
and fights at some initiation ceremonies® in Australia.

In Africa the ceremony of initiation is carried out in al-
most the same manner and with the same intention as in the
case of the Australians. “The boys always take a new name,
and are supposed by the initiation process to become new be-
ings in the magic wood, and on their return to their village at
the end of their course, they pretend to have entirely forgotten
their life before they entered the wood; but this pretence is
not kept up beyond the period of festivities given to welcome

Tribe,” vol. 14, pp. 301-325. The legend and some of the mimetic rep-
resentations are given, for example, the “opossum game,” which is
the dramatic presentation of an opossum hunt. The realism is ex-
treme, the tree being rei)resented by a log stood upon end, and the
“opossums” climbed up the tree exactly as the real animals do. This
is true of nearly all these mimetic plays. They outdo the demands of
Bottom and his fellow mechanicals.

A. L. P. Cameron, “Notes on Some Tribes of New South Wales,” vol.
14, pp. 344-370. The dramatic representation is brought out very
clearly, but the legends are not connected with the ceremonies he de-
scribes. Legends are given on pp. 368-370. These are partly etiolog-
ical, one giving the origin of fire.

Sir H. H. Johnston, “Initiation Rites on the Congo,” vol. 13, pp. 472
ff. See also Proceedings of Royal Geog. Soc., N. S., vol. 5, p. 572 £,
1883. R. H. Mathews, “The Keepaara Ceremony of Initiation,” vol. 26,
pp. 320-340. Godfrey Dale, “Customs and Habits of the Natives In-
habiting the Bondei Country,” vol. 25, p. 189. In this article the dra-
matic nature of the ceremony is brought out very clearly. It would
hardly be suspected that a tribe of the hill country of India could bor-
row customs from: the Australians, and yet they are very much alike.
The example is therefore of unimpeachable value.

1W. E. Roth “Ethnological Studies in the Northwest Central Ab-
origines,” p. 170.

2 John Matthew, “Eaglehawk and Crow,” 1899, pp. 118-119.

3 G. Hodgkinson, “Australia from Port Macquarie to Moreton Bay,”
1845, pp. 230-235.
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them home.”* North of the Congo the initiates recount mar-
vels of the ceremony, saying that they were roasted, that they
-entirely change their habits and life, and that they receive a
spirit quite different and quite new lights.* In the valley of
the Congo the young men and women fall down in a fit and
are carried away to an enclosed place outside of the town.
They are supposed to have died. But parents and friends
supply food, and the doctor brings them to life again.’?

The natives of Bondei cause their boys to pass through a
fire in a pit in which they are supposed to be burned to death.
They are ‘“killed” with a bamboo sword, and the bloody en-
trails of a fowl are laid on the initiate to frighten the boys
who are looking on.*

IV.

AMERICAN INITIATION CEREMONIES.

We shall now examine the ceremonies of the North Ameri-
can Indians, a people on a higher plane of culture than the
Australians or the Central Africans. Some of the tribes of
- these peoples have been studied with great thoroughness, and a
good example of such study is the monograph by Professor
Franz Boas on the Kwakiutl Indians of British Columbia.®

This excellent work may be supplemented by articles on the
Navahos and Zufiis and other Indian tribes in the Journal of
American Folk-Lore and ir. the American Anthropologist, as
well as by other monographs issued under the enlightened su-
perintendence of the late director of the United States Bureau
of Ethnology, Major J. W. Powell. To these must be added
the work done by the British Association for the Advancement
of Science on the Indian tribes of northwestern Canada, and

1 Mary A. Kingsley, “Travels in West Africa,” p. 531.

2 J. G. Frazer, “The Golden Bough,” vol. 3, p. 428.

3 J. G. Frazer, 1. ¢, vol. 3, pp. 425-426.

4 Godfrey Dale, “The Natives of Bondei,” Journal of the Anthropo-
logical Institute, vol. 25, p. 189.

5 Report of the Smithsonian Institution, 1895.
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many separate works by various authors. To a few of these
I shall refer in the course of the discussion. For our pur-
poses the most useful works are those of Dr. Washington
Matthews,* J. Walter Fewkes,® Frank Hamilton Cushing,?
J. O. Dorsey,* and the work of Boas, previously referred to.

In all these works the mimetic nature of the ceremonies of
these tribes is brought out very clearly, and the magic nature
of their origin is almost as clear as in the case of those of the
Australian. For instance, one of the best observers says:

“When a man is dressed in his godly costume he does not
speak, he only makes motions and utters a peculiar cry,—each
god has his own special cry,—and he may perform acts on the
patient with his special weapon or talisman. The masquer-
ader, they say, is, for the time being, no longer a Navaho—but
a god, and a prayer to him is a prayer to a god.””®

The same statement regarding the Zufii is made by Cushing,
who says that when the costume connected with the god is put
on with the proper ceremonial, the actor in the drama-dance is
the deity he presents, and is possessed of his powers:® “The
Kaka, or sacred drama dance, is represented by a great variety
of masks and costumes worn by Zufii dancers during the per-
formance of this remarkable dramatic ceremony. TUndoubt-
edly many of the traditional characters of the sacred drama
thus represented are convemtionalizations of the mythic con-
ceptions or personifications of animal attributes. Therefore

many of these characters partake of the characteristics, in ap-

pearance as well as in other ways, of animals and men.

It is believed that through the power of breath communicated
by these ancient gods to men, from one man to another man,
and thus from generation to generation, an actual comnection
has been kept up between initiated members of the Kdkd

1 “Navaho Legends,” 1897.
2 “The Snake Ceremonials at Walpi.”
8 “Zufii Folk-Tales,” and articles in the Journal of American Folk-
Lore. .
4 In the publications of the Field Columbian Museum.
5 'Washington Matthews, “Navaho Legends,” p. 47, § 106.
- ¢ F. H. Cushing, “Zufii Folk-Tales,” pp. 229-230.
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drama and these original demi-god characters which it repre-
sents; so that when a member is properly dressed in the cos-
tume of any one of these characters, a ceremony (the descrip-
tion of which is too long for insertion here) accompanying the
putting on of the mask is supposed not only to place him en
rapport spiritually with the character he represents, but even
to possess him with the spirit of that character or demi-god.
Hb is, therefore, so long as he remains disguised as one of
these demi-gods, treated as if he were actually that being
which he personates.”

These authorities are confirmed by Boas in the beforemen-
tioned study. In speaking of the legends which have to do
with the gifts which the spirits impart to the Kwakiutl yout,
he says:

“The principal gifts in these tales are the magic harpoon
which insures success in sea-otter hunting; the death bringer,
which, when pointed against enemies, kills them ; the water of
life which resuscitates the dead; the burning fire which, when
pointed against an object, burns it; and a dance, a song and
cries which are peculiar to the spirit. The gift of this dance
means that the protégé of the spirit is to perform the same
dances which have been shown him. In these dances he per-
sonates the spirit. He wears his mask and his ornaments.
Thus the dance may be considered a dramatic performance of
the myth relating to the acquisition of the spirit, and shows to
the people that the performer by his visit to the spirit has ob-
tained his powers and desires. When nowadays a spirit ap-
pears to a young Indian, he gives him the same dance, and the
youth also returns from the initiation filled with the powers
and desires of the spirit. He authenticates his initiation by
his dance in the same way as his mythical ancestor did.”*

This corresponds with what is said by J. G. Frazer regard-
ing such a ceremony as that at the sanctuary of the goddess
Astarte in Zela, when her myth “was translated into action.”
“The story of her love and death and that of her divine lover
was performed year by year as a sort of mystery-play by men

1 Report of the Smithsonian Institution, 1895, p. 396.
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and women who lived for a season and sometimes died in the
character of the visionary beings whom they personated. The
intention of these sacred dramas, we may be sure, was neither
to amuse nor to instruct an idle audience, and as little were
they designed to gratify the actors, to whose baser passions
they gave the reins for a time. They were solemn rites which
mimicked the doings of divine beings, because man fancied
that by such mimicry he was able to arrogate to himself the
divine functions and to exercise them for the good of his fel-
lows. The operations of nature, to his thinking, were carried
on by mythical personages very like himself; and if he could
only assimilate himself to them completely, he would be able
to wield all their powers. This is probably the original motive
of most religious dramas, or mysteries among rude peoples.”*

The legends and the ceremonies in connection with these
“gifts” given to the Kwakiutl youth are one and the same
thing, and we cannot understand the ome without the other.
They “relate entirely to spirits that are still in constant con-
tact with the Indians, whom they endow with supernatural
powers.”?

One of the spirits who thus helps is Baxbakualanu Xsi-wae
(= the first one to eat at the mouth of the river, i. e. in the
north, because the ocean is considered a stream running north-
ward). He is a cannibal living in the mountains who is al-
ways in pursuit of man. One who meets his cannibal grizzly
bear, Hai’alik’ilal, may become a hamats’a, or any of eight
other orders.’? .

There are several versions of the legend dealing with the
origin of the hamats’a, one of which Boas gives,* with a variant
ending.®* The substance is as follows:

Nanwaqawe, the chief of the Awikenox, had four sons who
were mountain goat hunters. At one time members of his
tribe were disappearing one after the other and he did not

1“The Golden Bough,” vol. 3, p. 164.
2 Boas, p. 393.

3 L. c., pp. 394-395.

4L. c., pp. 396-400.

5 L. c., pp. 400-401.
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know what became of them. The chief wanted to eat moun-
tain goat meat, and his sons offered to go hunting. Their
father advised them not to go into the house the smoke of
which looks like blood, else they would never return home.
This was the house of Baxbakualanu Xsi-wae. He told them
also to avoid the house the smoke of which was gray on one
side, for that was the house of the grizzly bear. The young
men set off early in the morning and about noon discovered the
grey smoke. They went to the house, met the bear and finally
overcame him. Next day they saw the bloody smoke and went
to the house. An old woman who was rooted to the floor told
them whose house they were in, and instructed them to dig a
pit in the corner of the house and to put hot stones into it.
This they did and covered it with boards. This was a trap
for the cannibal god. He returned, and, erying “hap,” danced
about the place with his crow and fell in. Then when he died
the elder brother took the ornaments of red cedar bark off the
singers who had fainted. He took also the masks, the hamatsa.
pole and the whistles. The old woman then taught him the
song of the cannibal god.

Then the elder brother told his father, who went to the
house. The old woman gave him the hamats’a mask, the raven
mask and the ho-vhoku mask, the cannibal god’s mask, and all
the different kinds of red cedar bark. Then she taught the
father and sons the songs. She sang the song of the head
mask: '

“The hamats’a mask for the forehead.
The ho-xzhoku mask of the forehead.
The raven mask of the forehead.
The cannibal mask of the forehead.”

‘

Then she sang the song of the ¢’o’minoqa, who always goes
to get food for the cannibal god. (Given, p. 398.)

Then she taught them regarding the initiation of a hamats a.

Then she told the chief that she was his daughter and that
he could not dig her up. Then she sang the song of the
no’nltsistalal. (P. 399.) '

Then she instructed him to have the eldest son made a
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hamats'a and gave them a ritual. This the chief did, and he
was the first to celebrate the winter ceremonial.?

The dramatization of this myth and the myths allied to it,'
is very elaborate in the masks, dress and ritual, many of which
can be explained by a reference to the myth.> An important
part, too, is played by the dances and songs.

As the myth implies, “the object of the whole winter cere-
monial is, first, to bring back the youth who is supposed to
stay with the supernatural being who is the protector of his
society, and then, when he has returned in a state of ecstasy,
to exorcise the spirit which possesses him and to restore him
from his holy madness. These objects are attained by songs
and dances. In order to bring the youth back, members of
all the secret societies perform their dances. It is believed
that they will attract the attention of the absent novice, until
finally one of the dances may excite him to such a degree that
he will approach flying through the air. As soon as he ap-
pears, his friends endeavor to capture him. Then begins the
second part of the ceremony, the exorcising of the spirit, or,
as the Kwakiutl call it, the taming of the novice. This is ac-
complished by means of songs sung in his honor, by dances
performed by women in his honor, and by tae endeavors of
the Shaman.®* The songs are made up mostly of four verses.
“Each novice, viz., member of a society, has his own songs.
They open with a burden which varies according to the society
to which they belong. This burden is sung in order to in-
dicate the tune. Then follow the words, which, however, are
interspersed with repetitions of the burden. The words are
called ‘the walk of the song’ (or, as we should say, the words

1 A similar legend is given on pages 403-405. This illustrates what
Boas says (p. 663), that there are several legends to explain the same
ceremony. This fact is so significant that it should be mnoted. It
seems to point to the probability that the ceremony is of earlier date
than the legends.

2 E. g., the raven mask, pp. 448-449; the cross-pieces and head rings,
etc., pp. 449-454. See the illustrations—an important feature of Boas’
work.

3L. c., p. 431
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go this way). Kach song is accompanied by beating of time
with batons, and by a drum. The beating is sometimes so
loud that it almost drowns the song. The rhythm of the tune,
as well as of the beating, is exceedingly complex; but the most
striking characteristic is the fact that the beating is always
syncopated. The arm is raised when the tone is uttered and
falls quickly afterwards. In all songs of the winter ceremon-
ial the beating begins several bars before the singing. It is
the reverse in profane songs. The beating is an intrinsic part
of the song and cannot be separated from it.”* The dances £
the various societies differ in character, but they have certain
features in common,? while the paraphernalia, costumes, masks
and so on, are prescribed by the myth. The painting of the
face in the dances is prescribed in the same way and has a
reference to the legend with which the ceremony is connected.
Ag in the case of the Australian dances, the story is acted out
with some skill and with remarkable realism.® Boas gives
many of these dramatic dances, with their legends.*

In the ghost dance, for example, in accordance with the
legend, the dancer gives a mimic representation of a visit to
the lower world. He wears the head ring and neck rings
which are associated with this dance.” TElaborate preparations
are made. ‘A ditch is dug in the dancing house behind the
fire, and speaking tubes of kelp are laid under the floor of the
house so as to terminate in the fire. The ghost dancer ap-
pears, led by one attendant. He goes around the fire four
times, summoning the ghost. After he has made the fourth
circuit he slowly disappears in the ditch mear the fire. The
people try to hold him by the rope, but apparently he sinks
out of reach. Then many voices are heard coming from out
of the fire—actually the voices of people hidden in the bed-
rooms who speak through the kelp tubes. It is announced

1L. ¢, p. 432.

2L, c., pp. 432-445. The Hamats'a dance is described on page 443.

3 See pp. 436-447, with the illustrations.

4The ghost dance, pp. 482-3, with its legend, p. 408; the Matem
dance, p. 483, with its legends, p. 411.

s [1lustrated on p. 497.
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that the ghosts have taken the dancer away, who will retarn
after a certain number of days. When the time of his return
is at hand, another dance is held. A carving representing a
ghost is seen to rise out of the ground carrying the dancer.’

As Boas says, the object of the whole winter ceremonial is
to call back the novice and to cure him.

There is a master of ceremonies, who has general super-
vision of the rite, and there is much dialogue and many long
improvised speeches at first. Songs are sung also.

“The whole ceremonial of bringing back the novice is, ac-
cording to the Kwakiutl, a repetition of the same ceremonial
performed by the wolves who attempted to bring back their
novices; and the following tradition, which, however, is 1o
complete in its details, is made to account for its origin:?

“Mink made a salmon trap. The tribes had a winter cere-
monial, and the chief of the wolves had disappeared in the
woods. There they spoiled Mink’s trap. For three days they
did so. Then Mink became angry. He watched and saw
them take a salmon from his trap. He crawled up and killed
them with his club. He cut off their heads and carried them
home.

“Now the wolves were going to bring back their novices.
Mink went and watched his trap and caught a sisiul. He took
it home. In vain the wolves waited for the novices to appear.

“Mink came with the heads under his blanket, then went out
and came back wearing them on his head. Then the wolves
saw what he had done and tried to kill him. But he came
with the sisiul mark and all the people died. He resuscitated
whom he liked. That is the end.”

1 The song of the ghost dancer is as follows:

1. I 'went down to the under world with the chief of the ghosts.
Therefore I have supernatural power.

2. The chief of the ghosts made me dance. Therefore I have super-
natural power.

3. He put a beautiful ornament on to my forehead. Therefore I

have supernatural power.
2L, c., pp. 538-539.
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When the novices are purified, they act as if they had for-
gotten everything, and h:ve to learn all anew.!

In another Kwakiutl ceremony, Namaqua is supposed to
throw disease into people. Blood flows from the performer’s
mouth and he vomits forth a worm. Then he throws a rope,
which finally falls among the people. They rush towards the
fire and fall down lifeless. They are then carried away dead,
and are brought to life again by Namaqua.

In an initiation ceremony of the Musquakie Indians the
initiates die and “awake men.”?

Ome of the most complete studies of initiation ceremonies of
our savage people is the elaborate paper by Mr. W. J. Hoff-
man,* on the Midé win, or “Grand Medicine Society,” of the
Ojibwa Indians. In this society there are four degrees, each
with an elaborate ritual. In each the death and revival of the
candidate is an essential. A brief description of one ceremony
will suffice for all. After a long series of ritualistic dances
and songs, the first priest grasps his medicine sack as if hold-
ing a gun, and aims it at the candidate’s left breast, uttering
a song. This he does three times. This is all repeated by a
second priest and then by a third: Now a fourth priest, who
is the leader of the ceremony, aims the sack at the candidate’s
head, who falls forward upon the ground, apparently lifeless.
Then the four priests lay their sacks on the candidate’s back,
and a shell drops from his mouth. He begins to revive, but
the priest puts the shell back into his mouth and he falls upon
the ground as before. They then pass around the candidate’s
body, and this causes him to revive. The chief priest then
says to him, “Get up,” which he does. Then to the drum the
priest sings a song.’

1J. G. Frazer, L c., vol. 3, pp. 425-426.

2 L. c., pp. 485 ff.

8 Mrs. M. A. Owen, “Folk-Lore of the Musquakie Indians,” 1904, pp.
68-69. A partial account of what was probably an initiation ceremony
on the Pacific coast is given by J. B. Jewett in his “Narrative
Among the Savages of Nootka Sound,” Middletown, 1815, p. 98.

47th Annual Report of the Bureau of Ethnology (1891), pp. 143-300.

5 Hoffman, 1. ¢, pp. 210-220. For the ceremonies connected with
the other degrees see pp. 231-236; 243-251; and 258—274.
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Dr. Hoffman has also studied the ceremonies of the Menom-
onie Indians, and has given the accounts of other authors.
In several of these ceremonies the death and resurrection is
an important part.’

V.

AMERICAN AGRICULTURAL AND KINDRED CEREMONIES.

When discussing the folk ceremory in which the Manx Mav
Queen and her “court” fight the representative of winter and
his retinue, Frazer appositely quotes an Eskimo ceremony
which is clearly magical in intent. On the approach of win-
ter, the Eskimo divide themselves into those born in winter
and those born in summer and engage in a tug-of-war. In
order to have a fine winter, those who were born in summer
are victorious.? _

Of course, the Eskimo are not an agricultural people, and
so the ceremony might not appear appropriate to the begin-
ning of a chapter on agricultural ceremonies. But the Es-
kimo depend much on the weather and so resort to methods of
producing a favorable season by means of the mimic contest.
The underlying motive thus seems to be exactly the same as
that of the corresponding European rites. The Tusayan In-
dians have ceremonies called the Katcinas, which are per-
formed for the purpose of influencing the season, in which the
actors divide themselves into two irregular groups. All break
out into song, and the shield-bearer makes eccentric dashes
among his associates, first on one side and then on the other.
While the song lasts the shield-bearer continues these rushes,
and the assembled groups crouch down and meet his dashes by
rising and driving him back. He madly oscillates from right

1 Hoffman, 14th Annual Report of the Bureau of Ethnology, vol. 2,
p. 295. See esp. pp. 101, 110-111; 112-113. The initiation ceremony
not infrequently takes on the form of the real death and gupposed re-
vival of the totem of the clan. This class of ceremony we cannot dis-
cuss, as it seems to be connected with sacrifice. See J. G. Frazer,
“Totemism,” 1887, pp. 48 ff.

2 Frazer, 1. c, vol. 1, p. 104. Cited from Franz Boas, 6th Annual Re-
port of the Bureau of Ethnology (1888), p. 605.
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to left, that is from the north to the south side of the room,
and swings his shield in rhythm, while those near him beat
their feet in time. The shield is dashed from face to face,
and the groups make many motions as if to seize it, but no one
does more than touch it with outstretched hands. The move-
ments on both sides are highly suggestive of attack and de-
fense. This represents the struggle between the bad spirits
and the beneficent Sun, who is able to resist all attacks upon
him.*

In these ceremonies, masks play an important part. The
wearing of the mask of a deity indicates that the wearer is.
endowed with the god’s power and will retain much of this.
power. While the mask is on, therefore, the wearer is “out
of the body,” and his “return” to earthly things and earthly:
powers is indicated by the doffing of the mask.”

But the death and return are shown more plainly in an--
other Tusayan Kafcina, which is plainly intended to comse-
crate the corn-seed. The performers made a pile of cones, and.
a reward was offered to anyone who could lift the pile and set:
it back without disturbing the cones; but all failed. The
cones were then placed in two piles, and a youth succeeded.
Then all the performers fell down “dead.” They were rubbed.
with ashes, and so revived. At the close of the ceremony,
corn which was placed beside the cones was distributed in.
small handfuls to the women, and another handful was planted
in the kivas.®* Among the Navahos the Mountain Chant is used
for various purposes—the curing of disease, and at the same-
time of “invoking the unseen powers in behalf of the people at
large for various purposes, particularly for good crops and.
abundant rains.”* The ceremony is given by one who wishes
to0 be restored to health, and incidentally to confer benefits.
upon the community. Part of the ceremony is as follows:

1J. W. Fewkes, “The Tusayan Katcinas.” 15th Report, Bureau of -
Ethnology (1897), pp. 251-313 (p. 269). .

2 Fewkes, 1. c., p. 276. .

3 Fewkes, 1. c., pp. 278-279.

4+ Washington Matthews, “The Mountain Chant.” 5th Annual Report, .
Bureau of Ethnology, 1887, pp. 385-467 (p. 386).
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“A blanket was spread on the ground on the north of the
fire, near where the man in evergreens was concealed. [This
man was previously described.] At the last appearance of
the man in evergreens the woman fell back apparently par-
‘alyzed and suffering from a difficulty of breathing, all of
which was probably feigned, but was supposed to be a sign that
the right remedy for her ailment had been found and that
none other need be tried. The medicine man now proceeded
to restore her to consciousness by drawing zig-zag lines from
her body east and west and straight lines north and south, like
their symbols for the chain and sheet lightnings, by stepping
over her in different directions, and by rattling.”* She then
“recovered consciousness.”

A hunting ceremony with similar import is celebrated by
the Eskimo. They kill the evil spirit of the deer, which
would prevent good hunting. The main performer is the
medicine man. ‘“He goes through a number of gyrations and
contortions, constantly hallooing and calling, till suddenly the
imaginary deer is among them. Now begins a lively time.
Every one is screaming, running, jumping, ‘gpearing and
stabbing at the imaginary deer, till one would think a whole
madhouse was let loose. Often this deer proves very agile,
and must be hard to kill, for I have known them to keep this
performance up for days, in fact till they were completely ex-
hausted.

“During one of thesu performances, an old man speared the
deer, another knocked out an eye, a third stabbed him, and
so on till he was dead. Ome who is able or fortunate enough
to inflict some injury on this bad deer, especially he who in-
flicts the death blow, is considered extremely lucky, as he will
have no difficulty in procuring as many deer as he wants, for
there is no longer an evil spirit to turn his bullets or arrows
from their course.”?

Somewhat the same result is aimed at among the Zufii In-
dians in one of their ceremonies, by means of a miwmiec contest.

1 Matthews, 1. c., pp. 423-424.
2Franz Boas, “The Central Eskimo.” 5th Report, Bureau of Eth-
nology (1888), pp. 399-669 (p. 607, cited from Kumlien).
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A representative of the god carries an effigy of a deer and is
pursued by the young men. When the representative is caught,
he throws down the efigy, amid great excitement. The one
who catches the effigy exclaims: “I have killed the deer.”
He sprinkles it with meal, praying that he may be succcssful
in the hunt. The catching of the effigy is indicative of suc-
cess in the coming hunt, and great efforts are made to get
ahead of one another in capturing the so-called ‘“‘deer.” This
and the rest of the attendant ceremony is to bring rains to
fructify the earth.' This deer-effigy, and similar effigies, so
common in Indian ceremonial, are very similar to those of
Europe, which have been so fully deseribed by Mannhardt.
The Zuiii bury little bunches of plumes, and deposit ashes and
sweepings in the fields, with the firm assurance that the corn
will increase.®* To be sure, this is not a resurrection acted
out dramatically, but this method of procedure is very com-
mon among the American Indians. The spirit of the corn is
in the effigy or puppet instead of a person, and the ceremony
is modified accordingly. Another depository of the corn
spirit is in the sand and poller paintings so common among
the Indians of the Southwest.? These ritualistic paintings, which
seem to be without a parallel in Europe, have been carried
to a very high state of development. For these reasons the
dramatic representation of the death and revival by means of
a person, and the presentation of the mock combat, are both
somewhat meagre among the North American Indians. But
in the cases we have found, we have testimony that it is far
from unknown in this kind of ceremony, and this suffices to
establish a connection of common intention between these cere-
monies and those of Europe.

In concluding this division, it may be instructive to cite an
instance from a people on the same cultural level, but widely

1 Matilda Coxe Stevenson, “The Zufii Indians,” 23rd Annual Re-
port, Bureau of Ethnology (1904), pp. 1-634 (p. 260).

2 Stevenson, 1. c., pp. 108-141, with excellent illustrations.

3 Stevenson, 1. c., pp. 108-141; ,a,nd “The Sia,” 11th Annual Report of
the Bureau of Ethnology, pp. 1-165. Washington Matthews, “The
Mountain Chant,” 5th Annual Report of the Bureau of Ethnology
(1887), pp. 385 ff. :
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separated geographically. In the paddy feasts of the natives
of Sarawak, in the Island of Borneo, a ceremony is celebrated,
in which all the people are “doctored” by a medicine man, and
“die.” The pretended corpses are laid in a row and after a

time they are revived. This ceremony is a preparation for
the year’s labors.

CONCLUSION.

The immediate result of our enquiries seems to be that the
part of the St. George or Mummers’ Play which could not be
explained by reference to literary sources may be explained by
a reference to the people—the folk—themselves. We have
seen that the central incident of the play is widely spread all
over Europe in ceremonies practiced by the folk themselves.
Further than this, we have seen that among the lowly Austra-
lians, the Africans, the North American Indians, the incident
is common; and this, by all the methods of anthropological
reasoning, points to the certainty that in the earlier stages of
culture these ceremonies flourished in Europe, and that their
object and aim was magical. They were attempts on the part
of man to force the powers of nature to his will, to produce
for him abundant harvests and rich vintages, as it is the ob-
ject of the Australian and North American Indian today. As
the magic idea passed out of the European ceremony with ad-
vancing civilization, the peasant still continued to keep it up,
because of that vague feeling of probable efficiency in tradi-
tional customs, and partly because a small portion of the magic
efficiency still remained. Here we have the original form of
the St. George play, in which there is the mock struggle or
the mock death and revival, now scarcely magic, and almost
entirely entertaining. To this village mumming came Chris-
tian influence, and the mock struggle attracted to itself, and
made an integral part of itself, the champion of Christendom
and the patron of England—St. George. But the late Chris-
tian influence was not strong enough to transform the tradi-

- 1H. Ling Roth, “The Natives of Sarawak and British North Borneo,”
2 vols. Vol. 1, pp. 412-415.
4—S. & A.
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tional drama; and St. George, as we have seen, is killed as
frequently as he kills,

To the death and revival and the mock struggle as direct
contributions from the folk, may be most probably added the
Doctor, as we have seen. We see him appearing in Australia,’
Sarawak,2 America,® as well as in various parts of Europe,*
and this gives great strength to the opinion of Creiznach that
he was developed outside of the liturgical drama.® If our rea-
soning is just, he must have been in Europe as early as the
earliest agricultural magic rites. At least he has representa-
tives even among the very primitive rites of the Australians.

We have already noted the costumes of the players in the
St. George mumming.® We need only to mention again that
green boughs and green leaves are habitually associated with
most of these ceremonies, in Europe’ and out of it.®

In our description of the plays, we said that some of the
actors represented animals. The ceremonies we have exam-
ined are very largely associated with animals, and in initiation
and other ceremonies there are many animal presentations.
The testimony on this point is so overwhelmingly abundant
that I have not made any special note of it. Moreover, it is
not important for an understanding of the plays as read, as
animal costumes are noticeable only when the plays are pre-
sented. It is to be noted, however, that many of the plays
have no animals whatever.” Examples of the mimic contest
we have found in plenty.*’

As a direct result, then, of our examination, we can say that
we have accounted for the St} George plays, first, in assigning to
them an original motive, and, secondly, in giving a derivation of

1 Pp. 299, 300, 302, 303, 308.

2 P. 321.

8 Pp. 315, 316, 317, 318.

4P. 289.

5P, 284,

¢ Pp. 276, 291, 292.

7 Pp. 289, 290, 291, 292, note 2.

8 Pp. 294, 300, 302, 303, 304, 307, 319, 320.

9 In his forthcoming book on the Folk Drama, Mr. T. F. Ordish may
clear up this and other points.

10 Pp. 290, 291, 298, 299, 301, 305, 306, 307, 317, 318, 319, 320.
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the various parts. But, as I have said, the St. Geonge plays bring
up the whole question of the drama. If the intent of all these
ceremonies is the bringing about of a desired result by means
of mimetic action, or mimetiec magic, we may perhaps see what
was in Aristotle’s mind when he made the statement that po-
etry arose from the instinct of imitation, and from the instinet
for harmony and rhythm.* TIs it not probable that Aristotle
had here in mind initiative or mimetic ceremony? Curtius
attempts to conaect the verb wipéopa through Mipos with the
Sanskrit md-yd, phantom, or juggling. This connection is
frowned upon by Leo Meyer, but it is most interesting and is
highly probable from the evidence of folk-lore. Such a con-
nection would exactly correspond with the known facts of sav-
age and peasant life, and it is certain that the Bacchanalian
and other Greek festivals were in part mimetic in the magic
sense.?

In nearly all the savage ceremonies we see a very close con-
nection between ceremony and myth, and there seems to be lit-
tle doubt that the ceremony is not the derived form. In other

words, the myth or legend is a late invention to explain the
ceremony. In all cases where both survive, the ceremony has
all the marks of being the original.® Thus the legends, epics
and ritual songs have as their amcestor the pantomimic cere-
mony, and therefore we are not making an impossible or even

1 ‘“Poetics,” iv, 2-6.

20n the origin of Drama, and its mimetic character, see ‘Wundt,
“Volkerpsychologie,” vol. 2, chap. 1, pp. 463-526 (“Mimus und Drama”).

3 See W. Robertson Smith, “Religion of the Semites,” sect. 1; Wash-
ington Matthews, “Navaho Legends,” Introduction. Stevenson, 11. ce.

Matthews expresses the general facts excellently, 1. C., p. 52:

“Whenever an opportunity has occurred of studying a rite with its
associated myth, it has been found that the myth never explains all
the symbolism of the rite, although it may account for all the more
important acts. A primitive and underlying symbolism, which prob-
ably existed previous to the establishment of the rite, remains unex-
plained by the myth, as though its existence were taken as a maitter
of course and required no explanation. Some explanation of this
foundation symbolism may be found in the Origin Legend, or in other
early legends of the tribe; but something remains which even these do
not explain.”
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an improbable assumption when we trace our mummers’ play
back to a mimetic ceremony.

Finally, we may note that the central theme of the St.
George plays is similar to the central doctrine of the Christian
Church. If our reasoning is sound, we cannot suppose that
this is derived from the Church ; moreover, according to the best
evidence, the incident was present in ceremonies long before the
appearance of the Christian Church. It was, therefore, an in-
dependent possession, and this consideration might lead to a
modification of Chambers’ opinion that the folk-drama con-
tributed to the mighty stream of European drama only the
tiniest rill.> Mr. Frazer has given as a reason for the rapid
spread of Christianity in Western Asia the fact that the
death and resurrection of a god had been yearly celebrated for
generations before the crucifixion of Christ.® Somewhat the
same reason may be given for the dramatization of the resur-
rection in the Church liturgy—a question which Mr. Cham-
bers nowhere answers. A remembrance of the fact that the
people among whom the Church came were familiar with this
incident, may show us why this part of the church service de-
veloped so rapidly, was the first to become dramatic, and was
the first to develop the trope and liturgical play.* The liturgi-
eal plays did not deal with other events of the life of Christ
until later. Elven the passion plays were a later develop-
ment.® From this standpoint, a study of the whole matter
would be most useful, as indicating the progress of liturgy
and early drama, in their inter-connection.

1 On this whole matter, see Wundt, “Volkerpsychologie,” vol. 2, chap.
1, pp. 307-394 (“Das Lied and erzéhlende Dichtung”). Wundt makes
the assumption a most natural one and traces the process of develop-
ment in an admirable, though brief, manner.

2“Medizval Stage,” vol. 1, p. 82. He is criticising Grimm’s state-
ment that these ceremonies are the probable source of modern drama.
(In Grimm’s “Kleinere Schriften,” vol. 5, p. 281.)

3L. ¢, vol. 3, pp. 195 ff. I quote Frazer in this connection in spite
of Mr. Andrew Lang’s criticism. of “The Golden Bough,” in “Magic and
Religion,” 1901.

+1Lson Gautier, “Histoire de la Poésie Liturgique au Moyen Age,”
vol. 1, “Les Tropes,” 1886. (The second volume is not yet published.)

s Chambers, 1. c., vol. 2, p. 39.
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PHYSIOGRAPHY,

The story of the Indian has been virtually the same from
the settlement of Jamestown in 1607 to the present time.
Slowly but gradually his territory has diminished before the

advance of the white man, hungry for land, until in the year
1889 the domain of the American Indian, which once included
our whole country, had come to comprise merely the so-called
Indian Territory, a district slightly smaller than the state of
Kansas and immediately south of it, together with a number of
smaller reservations scattered through the western states. It
is this Indian Territory which will probably constitute the fu-
ture state of Oklahoma, and the western half of which, to-
gether with the former Public Land Strip or “No Man’s
Land” north of the Texan panhandle, constitutes the present
territory of Oklahoma.

The territory of Oklahoma lies between the parsllels of thirty-
four and thirty-seven degrees north latitude, and between nine-
ty-six and one hundred degrees west longitude, excepting
Beaver county, which, thirty-five miles wide and one hundred
and sixty miles long, stretches to the one hundred and third
parallel west longitude. In latitude it corresponds with
Tennessee and in longitude with central Kansas and Texas.

(325)
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TIts area is about thirty-nine thousand square miles, or twenty-
five million acres, corresponding roughly to that of the state
of Ohio. The land, like that in most of the prairie states,
slopes gradually upward from an altitude of seven hundred
and fifty feet in the east, to one of four thousand in the west,
the lowest parts being along the Cimarron in Pawnee county,
and the highest in the extreme west of Beaver county.’

A range of hills extending in a wide curve from the east cen-
tral to the southwestern border and culminating in the Wichita
mountains, whose highest peak has an altitude c¢f twenty-thres
hundred feet, breaks up the monotony of the prairie. The ter-
ritory is crossed from northwest to southeast by three large
rivers, the Arkansas, Canadian and Red, and their branches,
the Cimarron, North Canadian and Washita.®> The valleys of
these rivers are generally well wooded, and in the eastern part
of the territory there are considerable areas covered with tim-
ber, chiefly the different varieties of oak and mesquite.®

All of Beaver county and the neighboring district are west
of the line of sufficient rainfall and consequently, without irri-
gation, suited to stock raising only. The area of sufficient
rainfall extends farther west in Oklahoma than in the states to
the north, and the farmer has pushed his way well into the wes-
tern tier of counties, and in the river valleys many successful
farms are found well beyond the danger line. The soil of cen-
tral and northeastern Oklahoma has proven its excellence by the
abundant crops of the last ten years. It is well described by
Governor C. M. Barnes in his report for 1900. He says:
“The surface iz mostly of a rich, red clay or sandstone decom-
position mixed, in the valleys, with black alluvial deposits,
and is highly productive, as shown by the rich results to the
husbandman during the past three years. The soil is of suffi-
‘cient depth and character to render it almost inexhaustible, and
it will stand many suceessive crops before needing fertiliza-
tion.”* In this region the crops of the North and South meet.

1 Interior Department, Miscellaneous Reports, 1901, pt. 2, p. 414.
2 Ibid., 1900, pt. 2, p. 632.

3 Ibid., 1898, p. 681.

4 Ibid., 1900, pt. 2, p. 632.
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Side by side can be seen the wheat or corn fields of Kansas
and the cotton fields of Texas and the lower South. A grea®
diversity of crops exists, each farmer planting the staple of
the locality from which he came.! This section is especially
suited to fruit raising, peaches and grapes being very abundant.
Melons are a staple crop in some of the eastern counties, and
_hundreds of carloads are shipped east every year.?

The southern part of Oklahoma comprises Greer county,
long disputed with Texas, and what was formerly the Kiowa,
Comanche and Apache Indian reservation. The former is ex-
“ceptionally productive, considering its western location. In the
Kiowa, Comanche and Apache tracts there are fertile lands,
along the Washita and other valleys, with undulating plains
stretching away to the Red river on the south. Much of the
land in this area is suitable only for grazing, and thousands of
acres in the mountains are absolutely worthless except for min-
erals. The Washita mountains in the northeastern part of the
reservation consist of gigantic piles of rock pushed up through
the prairie and covering an area of twelve by thirty miles.
They are interspersed with fertile valleys and mountain parks.
Hundred of large mountain springs give rise to streams which
flow in every direction to join the large rivers. The moun-
tains also give promise of considerable wealth in minerals, oil
and natural gas.®

Inpian TerriTORY BEFOorE THE OPENING.

The idea of removing the troublesome Indians of the south-
ern states to the great unsettled plaine west of the Mississippi
appeared immediately after the acquisition of Louisiana in
1803. In the very next year Congress passed an act authoriz
ing the President to make such removals, the Indians to ex-
change their lands east of the Mississippi for other lands to be
granted them in the West. In 1809 a delegation from the
Cherokee Indians in Georgia, the Carolinas, Alabama and

1 Int. Dept., Misc. Repts., 1900, pt. 2, p. 633.
2 Ibid., 1902, pt. 2, pp. 438, 440.
3 Ibid., 1900, pt. 2, pp. 684-686.
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Tennessee visited Washington and in an interview with Jeffer-
son represented to him that a part of their tribe was anxious to
move to lands west of the Mississippi in order to continue their
hunting life. The President gave them permission to send a
party to explore the territory and afterwards to move to the
lands of their choice, and by 1817 one-third of the Cherokees
had crossed the river.! By two treaties in 1817 and 1819 (7
Stats., 156, 195) the United States conveyed to the Cherokess
a large tract of land between the Arkansas and White rivers,
mostly in the present state of Arkansas.? :

In order to make room for the advancing settlement, a new
treaty was entered into with the Cherokees in 1829 (9 Stats,,
811), by which they gave up all claim to the lands in Arkan-
sas granted to them in 1817 and 1819, and the United States
agreed to guarantee to them forever seven million acres and a
perpetual outlet west with free and unmolested use of all that
country west of the western boundary of the seven million acres
as far as the United States extended.® By treaties of 1833 and
1835 (7 Stats., 414, 478), this Cherokee land was defined so as
to include Tract 1, Plate IX, together with other land in
what is now the state of Kansas, and in 1838 @ single patent ‘'was
issued to the Cherokees conveying all of this land.* Meanwhile
the Indian Territory, as such, had been created by an act of
Congress of 1834, setting it apart for the permanent occupa-
tion of all the five tribes from the southern states.” The dis-
covery of gold in Georgia and Alabama had led to trouble with
the Indians remaining there and to a demand for their re-
moval, so that the Cherokees east of the Mississippi were by
the treaty of 1835, mentioned above, forced to cede all their in-
herited lands and to join their tribesmen in Indian Territory.®

The first steps toward the removal of the Creek Indians
were taken in 1824, in which year a treaty was made (7 Stats.,

1 Congressional Record, vol. 18, p. 334.

2 Senate Executive Doc., 78, 51 Cong., 1 Sess., p. 3.
3 Ibid.

4 Ibid., p. 4. .

5 United States Census, 1900, Indians, p. 529.

6 (Congressional Record, vol. 18, p. 334.
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278) giving them permission to examine the country. The
removal took place in the years 1832-33, and in 1833 a treaty
(7 Stats., 417) conveyed to them the tract numbered 2 on
Plate IX. By this treaty the Seminoles, with whom a treaty
of removal had been made in 1832 (7 Stats., 369), were ito be in-
eorporated into the Creek nation and to enjoy a part of their
lands. A patent was issued to the Creeks for this land in
1851.t

The first session of land west of the Mississippi to the Choe-
taws was made by a treaty of 1820 (7 Stats., 210), by which
they were given the tract of lanl between the Arkansas river
with its branch, the Canadian, and the Red river. By the
treaties of 1825 and 1830 (7 Stats., 333), this tract was re-
stricted on the east to the western Arkansas boundary, making
it coincide with Tract 3, Plate IX. The patent was not issued
to the Choctaws for this land, however, until 1842, at which time
the Chickasaws, who gave up their lands east of the Mississippi
in 1832 (7 Stats., 381), had been settled there also.? Thus
the whole of Indian Territory, excepting the small Quapaw
agency (Tract 4, Plate IX), was covered by these three iet-
ters patent of 1838, 1842 and 1851 to the Cherokees, Choctaws
and Creeks respectively.

In 1837 an agreement was entered into between the Choe-
taw and Chickasaw Indiang by which the Choctaws formed the
western part of their domain into the Chickasaw district as a
permanent home for that tribe, but never to be alienated with-
out the comsent of both tribes. By a second convention in
1854 this district was defined as is indicated by Tracts 4 and
5, Plate X. The next year the United States made a treaty
(11 Stats., 611) with the two tribes, by which the Chickasaw
district was confined to Tract 4, Plate X, and the territory
west of this—Tract 5—was leased to the United States for a
permanent home for the Wichitas and such other Indian tribes,
with certain exceptions, as the United States might see fit to
locate there.®

1 Sen. Ex. Doc., 78, 51 Cong., 1 Sess., pp. 15-16.
2 Tbid., pp. 24-25.
3 Ibid., pp. 25-27.
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The first division of the Creek territory was made in the
year 1855. As before mentioned, the Seminoles had been in-
corporated into the Creek nation by the treaty of 1833, but the
two tribes did not get along well together, and the dissensions
finally became so violent that the United States government
intervened and made the treaty of 1856 (11 Stats.,, 699), by
which the Creeks ceded to the Seminoles the land between the
Canadian river and its North Fork, designated as Tract 6, on
Plate X.1

Many of ;the Indians in the territory fwere islaveholders,
and for this reason and others, when the Civil war broke out
in 1860, all of the tribes made treaties with the southern con-
federacy and thus severed their relations with the United
States. Some of the tribes repudiated this action early in the
war, while others remained allies of the confederates through-
out. At the close of the war, it was necessary to make some
new arrangement with these Indians, and so a series of fou»
treaties was made in the year 1866 with the several tribes.
By these treaties the Choctaws and Chickasaws converted the
lease of Tract 5, Plate X, into an absolute conveyance, the
Seminoles ceded their entire domain, Tract 6, and the Creeks
the entire western half of their domain, Tract 7, to the United
States “in compliance with a desire of the United States to
locate other Indians and freedmen thereon.”®

The Cherokees gave up what land they possessed in Kansas
and also agreed with the United States that all of their land
west of ninety-six degrees west longitude, which is Tract 8,
Plate X, should be held in reserve as it were, the United
States to have power to settle thereon, under certain conditions,
friendly Indians to whom the Cherokees would convey the land
in fee simple and at a price to be agreed upon, but the title and
jurisdiction of the Cherokees in this land was to remain unim-
paired until so conveyed.®* Plate XI represents the situation

1 Sen. Ex. Doc., 78, 51 Cong., 1 Sess., p. 16.

2 Congressional Record, vol. 18, pp. 335-36; Sen. Ex. Doc., 50, 48 Cong.,
2 Sess., p. 18.

3 Sen. Ex. Doc., 109, 48 Cong., 1 Sess., p. 2.
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in Indian Territory after the treaties of 1866. Tract 1 is what
remained of the original three cessions shown on Plate I1X;
Tract 2 represents the territory in the possession of the United
States for the purpose of settling Indians and freedmen there-
on; and Tract 3 is the Cherokee Outlet, the disposal of which
was in the control of the United States.

To take up the disposal of the two latter areas by the United
States: Tract 1, Plate XII, was sold to the Seminoles by the
same treaty of 1866 by which they gave up their entire do-
main. The rest of their present territory was purchased from
the Creeks in 1882.! By the treaty of 1867 (15 Stats., 496),
Tract 2, Plate XII, was given to the Sacs and Foxes,> and by
another treaty in the same year (15 Stats., 581), Tract 3 was
ceded to the Kiowas, Comanches and Apaches® The Chey-
ennes and Arapahoes were located on Tracts 4 and 8 by execu-
tive order in 1869.*# The first disposition of Cherokee land
was made by an order of the Secretary of the Interior in 1871
locating the Osages on Tracts 5 and 6. An act of Congress of
the mnext year (17 Stats., 228) gave the Osages Tract 5
and the Kansas Indians Tract 6.° The Pottawatomies and
Absentee Shawnees were located on Tract 7 by act of Congress
in 1872 (17 Stats., 159),° and in the same year the Wichitas

- were located on Tract 8, an agreement to that effect being
made with the Cheyennes and Arapahoes, but this was never
ratified by Congress.” In 1876 the Pawnee Indians were lo-
cated by act of Congress (19 Stats., 28) on Tract 9, partly
within the Cherokee Outlet and partly in the Creek cession.’
Then Tracts 10 and 11 were given to the Nez Percés and Pon-
cas respectively by acts of Congress in 1878 (20 Stats., 74, 76)
and Tract 12 to the Otoes and Missourias in 1881 (21 Stats.,

1 Sen. Ex. Doc., 50, 48 Cong., 2 Sess., p. 18.

2 Ibid.

3 Ibid., 109, 48 Cong., 1 Sess., p. 6.

4 Ibid., and Sen. Ex. Doc., 50, 48 Cong., 2 Sess., p. 19.

5 Ibid., 109, 48 Cong., 1 Sess, p. 3.

6 Ibid., 50, 48 Cong., 2 Sess., p. 18.

7 Ibid., 78, 51 Cong., 1 Sess., p. 29.

8 Ibid., 50, 48 Cong., 2 Sess., p. 18; Sec. Int. Rept., 1883, vol. 2, p. 42.
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318)." The last disposals were made in August 1883, when
the Towas and Kickapoos were located by executive order on
Tracts 13 and 14 respectively.®

Of the remaining territory, the title of the United States to
Tract 15 was disputed by Texas owing to a disagreement as to
what constituted the Red river of the treaties of 1819 with
Spain and 1828 with Mexico. The portion of the Cherokee
Outlet which was still unassigned, and consequently still under
the jurisdiction of the Cherokees, is represented by Tracts 17
and 18, including about six million acres. Tract 15, including
1,887,800.47 acres® in the very center of Indian Territory,
and embracing parts of both the Creek and Seminole cessions,
was still unassigned. This was the region known to the In-
dians and afterwards to the ‘“boomers” and the world at large
as Oklahoma, “the beautiful land.”

Such was the status of the land in the western part of Indian
Territory, later the territory of Oklahoma, in the decade from
1879 to 1889, the period of the Oklahoma ‘“boomers.” And
now perhaps some statistics regarding the demsity and con-
dition of the Indian population will be of value in understand-
ing the situation. To take first the Indians settled on the
Cherokee strip in Tracts 5, 6, 3, 10, 11 and 12, Plate XIT1;
we find in 1884 a population all told of four thousand, three
hundred and eight Indians possessing an extremely fertile tract
of two million, one hundred and twenty-two thousand acres, or
nearly five hundred acres for every man, woman snd child.*
When we consider that the white farmers who afterwards settled
Oklahoma thought a farm of one hundred and sixty acres ample
for a family, an average of about thirty-two acres per individ-
ual, we can comprehend the fact that the poor down-trodden
American Indian had become a wealthy landlord. These In-
dians on the Cherokee strip were mostly semi-civilized and culti-
vated the soil to some extent. The Indians on what was some-

1 Sec. In.. Rept., 1883, vol. 2, p. 42.
2 Sen. Ex. Doc., 50, 48 Cong., 2 Sess., p. 18.
3 Ibid., p. 19.

_ 4 Sec. Int. Rept., 1883, vol. 2, pp. 131-33.
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times considered part of the original Oklahoma, Tracts 2, 7, 13
and 14, numbered about two thousand, one hundred and sixiy
souls, and their territory included roughly about one million, six
hundred and fifty thousard acres of the best land in the terri-
tory, an average of about seven hundred and seventy acres for
each individual.* Some of these Indians were partly civilized
and some were still in the blanket stage. Tracts 3, 4 and 8
contain in round numbers about eight million acres and wers
held by ten thousand, three hundred blanket Indians, making
an average of seven hundred and fifty acres apiece,® but these
Indians were not so well off comparatively as the others, be-
cause their land was located farther west and much of it was of
little value.

There remained about six million acres of the Cherokee strip,
one million, eight hundred and eighty-eight thousand acres in
Oklahoma proper, and Greer county with a million and a half
acres,’ in which there were no Indians. In the latter there was
already some white settlement under the jurisdiction of Texas.
Outside of the Indian Territory, but afterwards a part of Okla-
homa, was the Public Land Strip, or “No Man’s Land,” con-
sisting of three million, six hundred and eighty-one thousand
acres.* This strip of land, which had accrued to the United
States from Texas, had never been organized or placed under
the jurisdiction of any state or territory. It was, however,
a part of the public domain, and as such was open to settlement
under the homestead laws. There were already quite a num-
ber of settlers in this land along the edges of the streams where
settlement was possible, and as they were entirely without law
they had organized a provisional government, and on March 4,
1886, resolved themselves into a territory to be called Cimarron
and elected a certain Dr. Chase as delegate to Congress to de- {
mand recognition. Nothing came of this organization, however,

1 Sec. Int. Rept., 1883, vol. 2, p. 142,
2 Ibid., pp. 118, 128; Congressional Record, vol. 17, Appendix, pp. 175- 1
76.

s Int. Dept., Misc. Repts., 1902, pt. 2, p. 493.
4 Ibid., p. 492.
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but it served as a means of protecting property rights among
the settlers.!

Here, then, are twenty-four million, seven hundred and seven-
ty-four thousand, four hundred acres in all, occupied by less
than seventeen thousand Indians, who can at best make use of
but a very small part of it. It could not be expected that all
the rest of the land would lie idle when surrounded by settled
states in which land was at a premium. Consequently the
natural thing happened, and this vacant land was taken possess-
ion of by stock raisers with their vast herds of cattle. At first
they simply drove on their herds and asked no question as to
the ownership of the land. But the Indians soon saw that here
was an opportunity to turn their vast unused acres to account,
and they began to make leases to the cattlemen, which, although
at absurdly low rates per acre, netted them large sums of money
because of the great extent of the area leased.

An investigation of these leases made in 1885% shows that the
Cherokees had leased the six million acres in the Outlet to the
Cherokee Strip Live Stock Association for one hundred thous-
and dollars per annum,. or less than two cents an acre. The
Cheyennes and Arapahoes had leased the whole western part
of their domain, about three million, eight hundred thousand
acres, in eight different leases at two cents per acre. The Os-
ages had leased three hundred and eighty thousand acres in six
leases at six cents per acre, and the Kansas Indians, fifty-twe
thousand acres at four cents and three hundred acres at fifty
cents, the latter being under cultivation. Each of the other small
tribes, the Nez Percés, Poncas, Pawnees, Otoes and Missourias,
Sacs and Foxes and the Towas, had leased about half of its reser-
vation at an average rate of three cents per acre. The Okla-
homa district, being thus surrounded on nearly all sides by
leased grazing lands, was of course overrun with cattle for
which no payment was made to anyone.® Some of these Indians,
as the Cherokees, who held their land in fee simple, seem to

1 Int. Rept., Misc. Repts., 1900, pt. 2, p. 671.
2 Sen. Ex. Doc., 17, 48 Cong., 2 Sess., pp. 12-15.
3 Ibid., pp. 90, 91.
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have had the right to make these leases, but those who had pos-
session merely under executive order had no authority to do so.
It was, however, understood that the Department of the Inte-
rior would not interfere. In spite of all the landed possessions
of these Indians in the territory and of the money flowing into
their coffers from these cattle leases, they were still paupers of
the government, unable to take care of themselves, and it was
costing the United States a quarter of a million dollars every
year to support them.*

Another aspect of this region, surrounded as it was with
settled states, was the fact that it furnished an unusually safe
harbor for criminals and outlaws from all ‘the surrounding
region. A fugitive from justice had but to make his way into
Indian Territory and be adopted into some of the tribes or join
some of the cattle ranches, and he was practically safe from
the arm of the law.? That Indian Territory was the home
of the law breaker is shown by the fact that the United States
District Court for western Arkansas, which had jurisdiction
over Indian Territory, had five hundred and fifty-two criminal
prosecutions in the fiscal year ending June 30, 1885, a number
double that of fifty-seven of the other sixty-eight districts in the
United States.® Such, then, was the situation in Indian Terri-
tory in the eighties, and everything was indeed ripe. for the
work of the “Oklahoma boomers.”

THE AGITATION FOR THE OPENING OF OKLAHOMA.

There are many facts which tend to show that the plan of
settling Oklahoma with white men was in the beginning the
work of the railroad interests involved.* In J uly 1866, shortly
after the Indian treaties of cession, a bill was rushed through
Congress granting to the Atlantic and Pacific railroad each
alternate section for forty miles on both sides of the proposed

1 Congressional Record, vol. 17, Appendix, p. 177.

2 Ibid., p. 5214.

8 Ibid., Appendix, p. 178.

4 New York Tribune Ewxtras, vol. 1, no. 7, p. 23; Sen. Ex. Doc., 50,
48 Cong., 2 Sess., pp. 49, 55.
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line of location through Indian Territory, title to be made
good when the Indian title should be extinguished.! Although
this grant had been forfeited through failure to complete the
road in the specified time, the company, or its successor, still
felt it had some claim to the grant, which would be strengthened
by opening the territory to white settlement. Moreover, it was
evident that the earning capacity of all the different roads
through the territory would be vastly increased by the addi-
tional traffic which would come with its settlement.”

The movement seems to have been started by two men, Col.
E. C. Boudinot, a Cherokee Indian and a talented lawyer and
lobbyist in Washington, holding the position of clerk of the
House committee on private claims,® and C. C. Carpenter,
a man of unsavory reputation in connection with a similar en-
terprise for opening the Black Hills to settlement.* In the
Chicago Times of February 17, 1879, Col. Boudinot published
an article calling attention to certain lands in Oklahoma which
he asserted were open to settlement, and, in answer to numerous
inquiries, he prepared a map and a letter declaring all western
Indian Territory below the Cherokee Strip, excepting the Sac
and TFox, Pottawatomie and Wichita reservations, to be
property of the United States and open to settlement under
the homestead laws. This map and letter were widely circu-
lated throughout the country and attracted the attention of
many homeseekers.”

Early in 1879, C. C. Carpenter, presumably in the pay of
the railroads, issued a circular and spread notices through the
newspapers of Kansas to the effect that Oklahoma was open
to settlement, and inviting people to take possession of it.’
Many worthy people were attracted by these notices and be-
gan to move toward Oklahoma. The attention of President
Hayes having been called to this state of affairs, he issued a

1 Congressional Record, vol. 17, Appendix, p. 181.
2 Chautauquan, June 1889, p. 533.

3 Ibid.

4 Sen. Ex. Doc., 50, 48 Cong., 2 Sess., D. 49,

5 Ibid., p. 51.

¢ Ibid., pp. 8, 52.
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proclamation on the twentieth of February, 1879, warning all
persons against attempting to invade or settle on any land in
the Indian Territory and advising them that they would be re-
moved by military force if necessary.' At the same time,
the army was given instructions to enforce the proclamation and
the proposed invasion was checked with little difficulty, the
people readily turning back when informed of the true condi-
tioms.?

TFrom this time on, attention centers in Captain D. L.
Payne, the most noted of the “Oklahoma boomers.” He was
of a frontier type, a skilful hunter, soldier and politician.
In 1878 he was doorkeeper of the House of Representatives.®
Payne was probably in the pay of the railroads at the start, but
his fertile brain soon evolved a scheme of organization where-
by “booming Oklahoma” became an extremely profitable oceu-
pation in itself, and no incentive was needed to keep the leaders
at it. Payne and his associates organized what they called
the “Oklahoma Colony.” Every one who joined the colony
had to pay a fee of at least ome dollar, and in addition, the
leaders organized themselves into a townsite company and
sold claims to lots at from two to twenty-five dollars each, ac-
cording to whether “booming” was dull or brisk. It is esti-
mated that one hundred thousand dollars must have been re-
ceived in this way before the death of Payne.*

In order to get around the President’s proclamation of 1879
and to delude the people into believing that they still had the
right to settle in Oklahoma, the leaders of the “colony” repre-
sented that the President had changed his mind as to the state
of these lands since the issuance of the proclamation, and had
admitted in his last message to Congress that they were open to
settlement.”> To correct this statement the President issued a
second .proclamation on February 12, 1880, daclaring such
representations wholly without foundation, and reiterating the

1 Sec. Int. Rept., 1879, vol. 1, p. 294.
2 Ibid., pp. 14, 103; Sen. Ex. Doc., 50, 48 Cong., 2 Sess., p. 9.
3 Chautauquan, June 1889, p. 534.
4 Tbid.; Sen. Ex. Doc., 50, 48 Cong., 2 Sess., p. b.
5 Sec. Int. Rept., 1880, vol. 1, p. 96.
5—8. & A.
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declarations of the former proclamation.!  In spite of this,
the first organized raid on Oklahoma took place in April 1880.
A party of about twenty-five men, led by Captain Payne and
“Oklahoma Harry” (Harry L. Hill, a wealthy resident of
Wichita), left Arkansas City April 13th and advanced into
Oklahoma over what is known as the Hog’s Back trail. On
April 22nd, they selected a town-site about forty miles east of
Fort Reno and a mile and a half south of the North Fork of
the Canadian river.2

Meanwhile the military officers in charge of the Missouri
district had been instructed to remove the intruders, and if any
returned, to turn them over to the United States marshal al
Fort Smith.* In pursuance of this, the outfit led by Payne
was corralled on May 12th by Lieutenant Pardee and twelve
soldiers, and Payne and thirteen of his followers were arrested.
These were held until the third of June awaiting instructions
and then conducted outside of the territory and warned not to
return.* Not at all deterred by this treatment, Payne was soon
at work again, and on the fifteenth of J uly was again discov-
ered in the Indian Territory and captured with twenty-two
followers. This time they were held until August Tth, when
Payne and the other old offenders were turned over to the
United States marshal for the western district of Arkansas,
and the others released. The prisoners were soon released on
bail to appear at the November term of court, and at the subse-
quent May term a civil suit in the nature of an action for debt,
the only action possible under the law, was brought against
Payne in the name of the United States to recover the statu-
tory penalty of one thousand dollars for invasion of Indian res-
ervations. Judgment was of course rendered against him, but
nothing could be collected, as he was entirely impecunious.®

Even while awaiting trial Payne had not been quiet, and in
December 1880 had assembled about two hundred men be-

1 Sec. Int. Rept., 1880, vol. 1, p. 323.

2 Ibid., pp. 96-97; Chauteuguan, June 1889, p. 534.
3 Sen. Ex. Doc., 50, 48 Cong., 2 Sess., pp. 3-4.

4 Ibid., p. 4.

5 Sec. Int. Rept., 1881, vol. 2, p. 54.
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tween Caldwell and Arkansas City, and would have entered the
territory but for the presence of the troops. They encamped near
Oaldwell December 11th, determined to wait until the troops
were removed, but were forced to disperse about January 6th
by the extreme cold.! In the year 1882 Payne was twice cap-
tured in Indian Territory, once in May with twenty-nine men,
when the party was merely conducted across the border and
released, and again in August with seven men and two ‘women,
when Payne and six of the men were taken to Fort Reno as
prisoners and, in the latter part of September, turned over again
to the civil authorities at Fort Smith, where the previous per
formance was repeated.?

There is no need of going into the details of the subsequent
raids, for they are but variations of these. About twice each year
Payne and a party of “boomers” would be arrested in the ter-
ritory by the military, the old offenders turned over to the mar-
shal at Fort Smith, and then released to repeat the farce. It
was evident that the United States laws were entirely inade-
quate to deal with the situation, and the Secretary of the In-
terior and Commissioner of Indian Affairs were continually
urging upon Congress, but without success, the advisability of
passing a more stringent law to cover the offence.® The mili-
tary officers also soon tired of the farce they were compelled to
play in periodically ejecting the intruders. The commanding
general of the Missouri district reported in 1882 that these
raids were entailing a heavy expense upon the government
and subjecting the troops to long and severe marches to no pur-
pose. He suggested that Payne be shut up in the guardhouse
and made to work for his living until some remedy for the sit-
uation be found. Such action, of course, could not be counte-
nanced by the Secretary of War, and so the continuous vaude-
ville performance went on.*

The most noteworthy of all raids was that which in 1884
effected a settlement at Rock Falls and at other places a few

1 Sen. Ex. Doc., 50, 48 Cong., 2 Sess., pp. 4, 10.
2 Ibid., p. 4; Sec. Int. Rept., 1881, vol. 2, p. 54.

3 Sec. Int. Rept., 1882, vol. 2, p. 13.

4 Sen. Ex. Doc., 50, 48 Cong., 2 Sess., pp. 4, 11.
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miles south of the Kansas border in the Cherokee Strip. The
raiding parties had been gradually growing in strength up to
this time, and this one was made up of about six hundred men,
women and children. On July 1, 1884, President Arthur
issued a proclamation which was substantially the same as
those of his predecessor, but the settlement at Rock Falls con-
tinued to prosper and developed into a well settled town with
its stores and its newspaper. Finally, on August 6, 1884, Col.
Hatch appeared at Rock Falls, after the little settlement had
prospered quietly for several months, and, explaining his mis-
sion to the leaders and the people, read the President’s proc-
lamation and ordered them to withdraw. The next day the
‘removals began, the improvements at Rock Falls' were burned,
Payne and others arrested and taken to Fort Smith, and the
rest of the colonists driven across the border into Kansas, but
Cherokee lands were not entirely cleared of intruders until
the middle of September.

The reported presence and active assistance of a cowboy in
the removals at Rock Falls® indicates one of the principal
grievances of the “Oklahoma boomers.” They knew that not
only Oklahoma proper, but the whole western part of Indian
Territory was in reality in possession of the cattlemen, and
they could not understand why their right to make use of this
land was not as good as that of the stock-raising companies nor
why they should be ejected by the military forces while the
cowboys and their herds were protected. In 1884 it was called
to the attention of the Secretary of the Interior that Oklahoma
was covered with wire cattle fences, and in June their removal
by the military was ordered. This was carried out in Septem-
ber, but it did not mean a removal of the cattle themselves.”

Payne died suddenly in November 1884 under suspicious
circumstances, and a report was circulated to the effect that he
had been poisoned by the cattlemen. He was succeeded by
Capt. W. L. Couch, who had been one of his associates. Couch

1 Sec. Int. Rept., 1884, vol. 1, pp. 31-32; Chautauquan, June 1889, p.
534.

2 Ibid., pp. 534-35. -

3 Sen. Ex. Doc., 50, 48 Cong., 2 Sess., pp. 5-6.
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made such representations to Secretary Lamar of the Interior
Department, concerning the injustice of excluding settlers and
allowing cattlemen to remain, that an order was issued in
March 1885 for the removal of the cattle in Oklahoma. The
carrying out of this order was long delayed by the plea of the
cattlemen that their herds had been crowded for range and
were too poor to stand the journey, and it is probable that it
was never strictly enforced.*

Two raids occurred under the leadership of Couch in 1885.
In January he was found at Stillwater with several hundred
armed men and a few women and children, living in small ex-
cavations in the sand hills on the left bank of the Cimarron
river. When Lieutenant Day with a troop of thirty men or-
dered them to remove, he was met by two hundred men armed
with shotguns and Winchesters. Not wishing to precipitate a
collision, the Lieutenant sent for reinforcements and arranged
his troops so as to cut off supplies and new arrivals who were
constantly pouring in. Finally the provisions gave out, and
on January 27th the troops closed in and effected a removal.”

During the summer a camp of “boomers” was formed near
Arkansas Clity numbering from six to eight hundred, with the
avowed intention of crossing the border at the first opportunity.
In October and November they entered, headed by Couch, and
encamped near Council Grove on the Canadian, but were soon
removed by the military with little difficulty.® The Gulf,
Colorado and Santa Fé railroad having by this time succeeded
in getting from Congress a right of way through the territory,
Couch now ceased ‘“‘booming” to take contracts for grading the
new line, and although a few people entered Oklahoma every
year from 1885 to 1889, there were no more organized raids.*

Although a great many petitions for the opening of Okla-
homa were received by Congress at each session from the wes-
tern states, and although several bills concerning it had been in-

1 Cosmopolitan, vol, 7, p. 461.

2 Sec. Int. Rept., 1885, vol. 2, pp. 58-60; Sen. Ex. Doc., 50, 48 Cong.,
2 Sess., p. 7.

3 Sec. Int. Rept., 1885, vol. 2, pp. 58-60.

4 Chautaugquan, June 1889, p. 535.
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troduced, Congress did not take any real notice of the situation
until 1885, when a resolution was passed authorizing the
President “to open negotiations with the Creeks, Seminoles
and Cherokees for the purpose of opening to settlement under
the homestead laws, the unassigned land in Indian Territory.”
(28 Stats., 384.) President Cleveland did not consider this
resolution as obligatory, and believing that such action would
not be advisable in the state of affairs then existing, he paid no
attention to it.! But the demand for opening Oklahoma was
not to be stifled in this way. The agitation increased in the
western states, floods of petitions poured in upon Congress, and
one by one the states passed resolutions in favor of the opening.
As a result of this agitation, a bill was introduced into the
House in 1886 to provide a territorial government for Indian
Territory and to create a commission to treat with the Indians
for opening the vacant land to settlement. A strong opposition
to this bill was immediately developed which based its argu-
ments on the idea that the interests of the Indians were not re-
ceiving sufficient consideration, and that it would be a violation
of their solemn treaties. The influence of the powerful cattle
corporations was also exerted against the bill, and it failed of
passage after having given occasion to a long debate.?
Congressman Springer, chairman of the committee on ter
ritories, introduced another bill in Congress in1888, from which
he had endeavored to eliminate the objectionable features of the
previous bill. This bill provided for the organization of the
territory of Oklahoma out of Indian Territory, excepting the
land of the five civilized tribes and including the Public Land
Strip. No lands patented to the Indians were to be included
nor any Indian rights disparaged. Nevertheless the opposi-
tion maintained that to organize Oklahoma into a territory be-
fore the clear title had been procured from the Indians, was
practically to force them to sell, and in spite of the demands of
the western people and the arguments advanced to support the
bill, its promoters were unable to push it through.®

1 Congressional Record, vol. 19, p. 6744.
2 Ibid., vol. 17, p. 4064.
8 Ibid., vol. 19, p. 6741.
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It having now become evident that Congress would take no
step toward opening Oklahoma until arrangements had been
made with the Indians, the President, acting under the author-
ization of 1885, made a treaty with the Creeks on J anuary 19,
1889, by which they agreed to convey to the United States a
complete title to the land ceded by the treaty of 1866 in con-
sideration of a little over two million dollars. This arrange-
ment was ratified by act of Congress March 1, 1889 (25 Stats.,
735), and was followed by a section tacked on to the Indian ap-
propriation bill of March 2rd (25 Stats., 1004), which appro-
‘priated a slightly smaller sum to pay the Seminoles for the
lands ceded to them in 1866, and provided for opening to set-
tlement the land thus acquired by proclamation of the Presi-
dent. All of this land was in the possession and occupancy of
various Indian tribes, except the one million, eight hundred
and eighty-eight thousand acres of Oklahoma proper, and so a
proclamation was issued March 23, 1889, defining this area
(Tract 16, Plate XII), and declaring it open to homestead
settlement after twelve o’clock noon, the twenty-second of April,
1889.1 At last the dream of the “boomer” was to be realized
and he was to be permitted to make a home for himself on
government land in the fertile Oklahoma district.

OKLAHOMA OPENED TO SETTLEMENT.

The law under which Oklahoma was opened (25 Stats.,
1004) made no provision whatever for the government of the
territory. It merely provided that it should become a part of
the public domain and be disposed of in accordance with the
homestead laws to qualified persons, in areas not to exceed one
hundred and sixty acres for each settler. Sections 16 and 36
of each township were reserved for the bemefit of the public
schools, and it was further provided that anyone who should
enter prior to the opening should forfeit the right to homestead
any lands thereon. The only jurisdiction of any sort over the
district was that of the courts of Texas, Kansas and Arkansas,

1 Sec. Int. Rept., 1889, vol. 1, pp. 95-103.
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in eriminal cases punishable by death or hard labor, and of the
newly established United States court of Indian Territory with
jurisdiction in other offences and civil cases where the amount
involved was one hundred dollars or more. Under the act of
March 1, 1889 (25 Stats., 784), which created this court, an
attorney and United States marshal had been appointed for it,
and the latter had been given power to appoint deputies.
Under this very defective system there was no law and no one
with executive power but a marshal of a distant United States
court.' In spite of all this, the President and the Secretary of
the Interior felt that it would be far better to open up the ter-
ritory as it was and trust to the innate sense of justice in the
American people, than to postpone the opening until proper
government could be provided by the next session of Congress
and thus disappoint and entail great hardships upon the thou-
sands of people already gathered on the borders of the prom-
ised land.

The President’s proclamation of March 23rd?provided for the
establishment of two land offices for Oklahoma, one at Guthrie
and one at Kingfisher Stage Station, and registers and receiv-
ers for these were immediately appointed. Inspector Pickler
was detailed from the General Land Cifice and proceeded to -
make arrangements for establishing the Oklahoma offices.
The buildings for these offices were made in sections, conveyed
into the territory on wagons, and there put together, and on the
stated day the land officers were in their places and the offices
opened ready for business.®* The United States marshals ap-
pointed a large number of deputies in anticipation of the
crowds to come and made arrangements for preserving order
among the settlers, and a military force was also detailed by the
Secretary of War to keep out the people on the border until the
stated time and to assist in preserving order during the
opening.

Word had gone forth throughout the United States that
Oklahoma was at last to be opened to the homeseeker, and
long before the opening day her future population began to

1 Sec. Int. Rept., 1889, vol. 1, pp. iv—v.
2 Ibid., pp. 95-103.
3 Ibid., p. V.
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gather on the borders. Those on the north stopped at Arkan-
sas City or Caldwell or camped along the border. Each of
these places had its population increased many fold by this
great influx of transients, while on the southern border a veri-
table metropolis sprang up where before was nothing but a rail-
road station and a water tank. This was at Purcell in the
Chickasaw distriet, just across the Canadian river from Okla-
homa.* A week before the opening, there were about fifteen
hundred prospective settlers at each of the northern cities, and
the number grew at a rapidly increasing rate as the time drew
near. Together with those at smaller camps and on the south-
ern line, there were on the twenty-second of April at least
twenty thousand people waiting for the sound of the bugle
which should let them into the coveted territory.

As those on the north would otherwise have been at a serious
disadvantage compared to their southern rivals, the authori-
ties decided to permit them to cross the Cherokee Strip
after the eighteenth. Consequently most of the outfits moved
down from the cities to the line on the seventeenth to get an
early start the next day. At a- signal blast from a bugle in
the morning, the procession started across the strip. Before
noon five hundred wagons had crossed the border of the ex-
temporized road near Arkansas City, and more were on the
way, and still the city was overflowing.? Trains came rolling
in every hour filled with prospective settlers from all parts of the
Union, and on the morning of the twenty-second most of these
gathered around the depot and the five trains drawn up on ad-
jacent tracks ready to make the run, and speculated as to which
train would start first. But so great was the crowd that those
were lucky who got a place on any of the trains. The plat-
forms were overflowing, some clambered up on top of the
coaches, and a few even rode on the car trucks in their anxiety
to get there in good season. As the trains moved slowly across
the strip, the passengers could see the endless procession of wag-
ons still winding on toward the goal. When the Oklahoma
border was reached, the “boomers” were found drawn up in a

1 Tribune Eztras, vol. 1, no. 7, pp. 21-9.
2 Ibid., pp. 29-30.
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line awaiting the sound of the bugle which would give them
permission to cross the imaginary lin¢ protected by the troops.
In the front rank were the best riders of each outfit mounted
on their fleetest steeds, and behind were the “prairie schooners”
and mule teams with the families and outfits driven by the
“boomers’ ”” wives.*

At exactly twelve the blast from the bugle rent the air, an ex-
ultant shout came forth from the throats of the waiting ‘“boom-
ers,” the quivering steeds sprang over the line, and the race for
homes was on. Ome by one the reckless riders disappeared over
the crest of a hill, closely followed by buggies and buckboards
with the rear brought up by the heavy wagons and outfits, so
that the spot where thousands had been camped during the fore-
noon was practically deserted within half an hour after the first
man crossed the line.? The land had been surveyed and laid
out in mile-square sections with the corners marked by stones
or blazed trees, and each settler was to be allowed to “squat’”
on a quarter of ome of these sections. Frequently it would
happen that several would locate on different parts-of the same
quarter-section. Each would claim priority, and each would
make improvements, and thus the way was prepared for much
litigation and bad feeling, often leading to family feuds and
twilight shootings.®

Meanwhile, the first train from the north which had also
crossed the border at the blast of the bugle had pushed on to
Guthrie, the spot where one of the land offices was located.
‘When this train arrived, at half-past one, all there was of the
future capital of Oklahoma was the railroad watertank, a
small station house, a shanty for the express company, and the
government land office, a building about twenty by forty feet
and located five hundred feet from the depot on the brow of a
gentle rise stretching eastward from the tract. Al town-site
company had already been organized* by a few enterprising

1 Cosmopolitan, vol. 7, p. 461.

2 Ibid., vol. 7, p. 461.

3 Atlantic Monthly, vol. 86, p. 329.

4 Under the homestead laws a town-site company is permitted to
survey and lay out in lots a district not larger than half a section,
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deputy-marshals, railroad men and their friends, several hun-
dred acres of town-site had been staked out, and a few tents
erected near the land office to hold the claim. But the people
from the train soon grasped the situation, and no attention was
paid to the rights and privileges of the deputy marshals and
their friends. The passengers made their exit from the cars
through the windows or any other convenient openings and
scrambled pell-mell up the hillside in the wild race for town lots.
Everything was in confusion, no one seemed to know where the
streets were going to run or where he wanted to drive his stakes.
The race was not over when a lot was staked out, for improve-
ments had to be made in the shape of a little tent or wooden
shanty. Many hired an enterprising man with a plow, who
appeared on the scene, to mark out their lots with a furrow,
but as eternal vigilance is the price of liberty, so was it the
price of a town-lot in Guthrie that day, and the surest way to
prevent a claim from being jumped was to guard it with a
loaded revolver.!

At the close of the first day Guthrie was a city of nearly
a thousand tents and several thousand inhabitants, but in a
short time many of these tents were superseded by small frame
structures and the city began to assume a more permanent as-
pect. The first few days were largely spent in wrangling over
lots and in contentions between the different town-site com-
panies. The representatives of the various companies finally
got together and appointed 2 committee to adjust matters, and
this committee went around. from lot to lot taking evidence and
pronouncing judgment as to the rightful possessor of the
lot. Although their decisions were not always accepted, it
quieted matters somewhat, and before the city was a week old
the savage and ferocious “boomer” with knives and pistols
sticking out all over him had quietly tucked his revolver away
in his satchel and appeared as a plain, ordinary, everyday
grocer, butcher, or real estate man.2? The organization of a

and these lots, with certain reservations excepted, are then open to
homestead settlement. ‘

1 Cosmopolitan, vol. 7, p. 461.

2 Ibid.
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municipal government began on the very first night, when the
roll of the states was called and a representative governing com-
mittee appointed. The next day this committee was endorsed
by viwa voce vote of the people, and they proceeded to the
election of a mayor. Two candidates were put up, and the
adherents of each formed in line four abreast and marched
past a definite point to be counted ; but it was soon discovered
that an ingenious system of repeating was being used, and the
election nearly broke up in a row. Finally the two candidates
picked out a committee of six who added a seventh to their
number, constituted themselves a nominating board and
presented the name of Col. D. B. Dyer to the people for mayor.
He was unanimously elected and at once turned all his energies
to the organization of the young municipality.*

Among the other disagreeable teatures of Guthrie life aur-
ing the first few days was the scarcity of food and water.
The one eating tent was continually overflowing, although the
rate was five dollars per meal. The water in the Cimarron river
was brackish and practically unfit to drink, and crowds hung
around the railroad tank which was z<_3;('uarded by soldiers.
To add to the unpleasantress, a sand storm arose on the third
day and covered everythirg with the fine sand of the prairie.
Many became disgusted with the situation and decided to pull
out at the first opportunity; but they found nearly as much
difficulty in doing so as they had in getting in. At one
time it seemed as if the city would be depopulated, and lots
which had previously changed hands at fancy prices went
begging at five dollars. But this lasted only for a few days.
The places of those who left were rapidly filled by newcomers,
provisions soon became more plentiful, and the town settled
down to a steady growth and development.®

One hundred days after its settlement Guthrie presented the
appearance of an ordinary western metropolis, with its streets
and alleys, stores, parks, boulevards and fine iron bridges. An
excellent electric light system was in operation and the contract

—_
1 Tribune Extras, vol. 1, no. 7, p. 43; Cosmopolitan, vol. 7, p. 468.
2 Tribune Extras, vol. 1, no. 7, pp. 39-42. '
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let for a street railway. It had a population of about fifteen
thousand, most of whom were men who had not yet brought their
families. There were about four thousand houses in the course
of construction and several hundred tents still scattered through
the suburbs. The city boasted five banks, fifteen hotels, three
music halls, fifty grocery stores and six printing offices with
three daily papers. The price of lots had risen from five hun-
dred dollars a few weeks before the opening, to between two and
five thousand dollars, and Guthrie was well started on the
fair road to prosperity.t

The other metropolis of Oklahoma, and the rival of Gruthrie,
was Oklahoma Clty, located about thirty miles further south
on the north fork of the Canadian. This place was settled
largely by the “boomers” from the south who had occupied
Purcell and Beaver City, and who seem to have had a larger
proportion of speculators, confidence men and other lawless
characters in their ranks than those from the north.” Therefore
the events attending the settlement of this site, though much
the same as those at Guthrie, were somewhat more disorderly,
and but for the presence of the United States troops, serious
collisions might have taken place. The troops, which were
under the .command of Brigadier-General Merrit, and later of
Captain Styles, were stationed at Oklahoma City to preserve
the peace and assist the marshals in carrying out their orders,
but the situation was such that the military took entire charge
of the city until the sixth of May and practically controlled
the situation all summer.

On April 21st, Brigadier-General Merrit issued a proclamar
tion announcing that the presence of the troops was to protect
the United States government property and mails, and to guard
the people from lawlessness and disorder.® Soon after noon on
the twenty-second the scramble for town lots began. The muii-
tary officials were constantly forced to interfere to prevent the
honest settlers from being bulldozed out of their rights and to
settle rows and street fights, and it was not always possible to

1 Cosmopolitan, vol. 7, p. 468.
2 Tribune Extras, vol. 1, no. 7, pp. 23-29.
3 Sen. Ex. Doc., 72, 51 Cong., 2 Sess., p. 22.
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get a marshal from whom proper authority could be obtained.
In fact, many of the marshals sympathized with the worst ele-
ments in the crowd. Omn the twenty-third of April, the only
pump in town was taken possession of by a Chicago gambler
named Cole, who demanded five cents for every drink and en-
forced his demands with a revolver. He was soon removed by
the military authorities. They were also continually called
upon to protect a settler who had homesteaded the claim just
west of the city on which the crowd was determined to lay out
a town-site.!

On the twenty-sixth of April a call was issued signed by a
dozen citizens of Oklahoma City for a mass-meeting on the next
day to organize a municipal government. At this meeting it
was decided to elect a temporary mayor who should make ar-
rangements for a regular election on the first of May. W. L.
Couch was unanimously elected. On May 1st, a regular ballot
election was held and Couch was again elected, according to the
books of the city recorder. At the time the election was accepl-
ed in good faith as the expression of the will of the people,
but later it was questioned by many. The new government
was installed on the sixth of May and the military officials re-
signed their control to it, but it was absolutely powerless with-
out their aid in enforcing its orders, and until August 5th a
guard of from five to fourteen men was sent to town from the
camp every day. After that until October 21st, from two to four
men were sent. During this period several attempts were °
made to displace the city officials by holding new unauthorized
elections, but as the established government was always sup-
ported by the military authorities, these were all failures. The
action of the military officials throughout seems to have been
approved by all the better and more solid citizens of the new
community, who desired a stable government, but it was late in
the fall before the disturbing elements were finally quelled
and the city settled down to a regular life.?

Several other cities were laid out and settled in Oklahoma on

—~—

1 Sen. Ex. Doc., 72, 51 Cong., 2 Sess., pp. 30-38.
2 Ibid., pp. 22-30.
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that memorable opening day, the principal ones being King-
fisher, where the other land office was located, and Norman,
which later became the site of the territorial university. At
each of these places the scenes and events of the first few days
at Guthrie and Oklahoma City were reproduced on a smaller
scale.  Outside of the cities, practically all of the available
land was taken up by would-be farmers during the course of a
few days.! The opening was too late in the spring for the farm-
ers to do much in the way of crops the first year, and so most
of them proceeded to build rude houses and make themselves
comfortable in their new home when not putting in their time
quarreling over the title to their quarter-sections. Although
a great many of those who took up homesteads were farmers
who wished to better their conditions, there was also a large
proportion of people from the other walks of life, who, having
won a quarter-section in the rush, were forced to live on it and
turn farmers in order to prove up their claims. The demand
for land was so great that the sections reserved for the benefit
of the schools were readily rented during the year.

Perhaps the most noticeable thing about the first opening in
Oklahoma was the imbecile policy or lack of policy of the
government in regard to it, which led to so much confusion,
illegality, corruption and future litigation. Although the In-
terior department can not be blamed for the failure of Congress
to provide suitable legislation, it still would seem that more care
should have been exercised in providing men of integrity for
marshals and for receivers and registers at the land offices.
The district was supposed to have been cleared of every in-
truder the day before the opening, and the law provided that
“sooners” should not be allowed to homestead claims; neverthe-
less when the first honest settlers who crossed the line at noon
reached the interior, they found many of the best claims all
staked out and in possession of men who had spent the night
hidden in the cracks of the earth or among the bushes along
the rivers.?

The greatest amount of corruption seems to have been at

1 Sec. Int. Rept., 1891, vol. 3, p. 450.
2 Atlantic Monthly, vol. 86, p. 329.
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Guthrie, where a veritable conspiracy was planned by the mar-
shals and their friends. Some of the marshals used their ap-
pointive power to make deputies of all their friends and rela-
tives, and each one of these registered a choice claim when the
land office was opened at noon. Many of the most valuable
claims around the site of Guthrie were filed on by relatives and
friends of the register at the Guthrie office, who afterward ad-
mitted that he knew they were in the territory before the open-
ing and had thereby sacrificed their rights to make entry." The
attempted looting of the townsite of Guthrie by the “sooners”
and their official friends has already been referred to, and the
way in which their plans were in a measure defeated by the
rush of honest homeseekers. A great deal of confusion in re-
gard to town-sites was due to a defect in the law. The act of
March 2, 1889, provided that town-site entries might be per-
mitted after the opening, in accordance with sections 2387 and
2888 of the revised statutes; but these sections provide that ap-
plication should be made through certain town or county offi-
cers, and there were no such in Oklahoma nor any power to
create them. So nothing could be settled without further leg-
islation, and the land officers were instructed simply to receive
all applications for town-sites and report them to the general
office without taking any action.®

As soon as the Interior department became aware of the situa-
tion in Oklahoma a commission was sent out to investigate, and
it reported in June 1890 that a great number of town lots and
other claims were in the possession of “sooners” who had been
in the territory previous to the opening. These had secured
their certificates and in some cases had sold them to others who
were now claiming the lots. The department was kept busy
for a long time settling contested claims, and although justice
in every case was not to be expected, an effort seems to have
been made to get at the true situation and deprive the “sooners”
of their unjust possessions. A ruling of the department to the
effect that the provision in regard to homesteading by those

1 House Ex. Doc., 209, 51 Cong., 1 Sess.
2 Sec. Int. Rept., 1889, vol. 1, p. vii.




Buck—The Settlement of Oklahoma. 353

who were in the territory prior to the opening applied as well
to those who were legally there as to intruders, deprived many
of the deputy marshals and railroad employes of their easily
gotten claims.?

The people who settled Oklahoma were for over a year en-
tirely without any law or organized government excepting that
established by common consent. F inally, in May 1890, an act
was passed by Congress (26 Stats., 80) organizing them into a
territory. This act provided that “all that portion of the
United States now known as the Indian Territory, except so
much as is actually occupied by the five civilized tribes, and
the Indian tribes within the Quapaw Agency, and except the
unoccupied part of the Cherokee Outlet, together with that por-
tion of the United States known as the Public Land Strip, is
hereby erected into a temporary government by the name of
the Territory of Oklahoma.” It was further provided that the
Cherokee Outlet: should become a portion of the territory with-
out further legislation as soon as the Indian title should be ex-
tinguished, and also that any other lands in Indian Territory
might thereafter become a part of Oklahoma whenever the In-
dian tribes owning such lands should signify their assent.

The act established seven counties in the territory, numbered
from one to six in Oklahoma proper, the seventh being Beaver
county in the Public Land Strip, and county seats were desig-
nated for each. The laws of Nebraska, such as were not lo-
cally inapplicable, were extended over Oklahoma until the leg-
islature should have an opportunity to frame a new code. All
lands in the Public Land Strip were declared open to settle-
ment and a land office was established at Beaver, but preference
was to be given to “all actual and bona fide settlers upon and
occupants of the land” at the time of the passage of the act.
Another act of the fourteenth of May (26 Stats., 109) re-
lieved the town-site situation by providing for the establish-
ment of a commission to take the place of the regular officers as
trustees for the town-site.

On the fifteenth of May 1890, George W. Steele was ap-

1 Sec. Int. Rept., 1890, vol. 1, p. xix.
6—S. & A.




354 Wisconsin Academy of Sciences, Arts, and Letters.

pointed first governor of the territory of Oklahoma, and on the
twenty-second he assumed the duties of his office. These con-
sisted at first in defining the boundaries of the counties, organ-
izing county governments and appointing officers to carry out
the provisions of the laws of Nebraska. A census enumeration
was immediately taken which disclosed a population of over
sixty thousand. On the basis of this, the territory was appor-
tioned into districts for legislative purposes, and on the fifth of
August 1890 an election was held for members of the first legis-
lative assembly. This assembly met August 27th, and after
spending the greater part of the session of a hundred days in
quarreling over the location of the capital, finally enacted a
fair code of laws to take the place of the Nebraska code. The
organization of the government in this youthful territory was
now fairly complete, and it continued to run with very little
{riction.

Many things combined to make the first two years in Okla-
homa especially hard ones for the farmers on their new claimu.
Large numbers of them had already failed in western Kansas
or northwestern Texas on account of drought or had been wait-
ing on the borders of the country until their resources had been
exhausted. When we add to all this the fact that the opening
was too late for any crops to be raised in 1889, it can readily be
seen how dependent the farming population must have been on
the results of the harvest of 1890. But through some strange
freak of fate an unexampled drought occurred in that year
which was almost fatal to the first crops throughout the new
territory. Under such circumstances it was but to be ex-
pected that destitution and suffering would be prevalent
among Oklahoma’s ill-fated citizens, and urgent measures of
relief were mnecessary. The governor made an appeal to
Congress, and on the first of September a resolution was
passed (26 Stats., 679) appropriating a generous sum for re-
lieving the destitute in the new territory. The Atchison,
Topeka and Santa F& and ‘the Chicago and Rock Island
railroads did their share toward relieving the situation

1 Sec. Int. Rept., 1891, vol. 3, pp. 449-450.
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by furnishing seed wheat to the farmers at actual cost
without transportation charge, to be paid for out of the
crop without interest. With this help and that of favorable
weather conditions, abundant erops were produced in all lines
in 1891, and the farmers were well started on the road to
prosperity.*

THE CHEROKEE STRIP AND OTHER OPENINGS.

The act of March 2, 1889 (25 Stats., 1004), by which Okla-
homa proper was opened to settlement, also established a com-
mission of three members to be appointed by the President to
negotiate with the Cherokees and all other Indians owning
or claiming land west of the ninety-sixth parallel in Indian
Territory, for the cession of all title in such lands to the United
States. This body, known as the Cherokee commission, pro-
ceeded at once to negotiate treaties or agreements with the
Towas, May 20, the Sacs and Foxes,June 12, thePottawatomies
and Absentee Shawnees, June 25 and 26, and the Cheyennes
and Arapahoes, October 18, 1890. By these treaties the sev-
eral tribes agreed to take up land in severalty and to relin-
quish to the United States the remainder of their reservations,
Tracts 2, 4, 7 and 13, Plate XII.

By an act of Congress of February 13, 1891 (26 Stats.,
749), the Towa and Sac and Fox agreements were ratified and
the President was authorized to open the land to settlement.
Another act of March 3rd (26 Stats., 1016) ratified the agree-
ments with the Pottawatomies and Shawnees, and the Chey-
ennes and Arapahoes, and appropriated nearly three million
dollars to pay the Chickasaws and Choctaws, who also had a
claim over part of the Cheyenne and Arapahoe reservation, for
all interest in the lands ceded by them in trust to the United
States in 1866.

The allotments to the Indians having been completed in all
these reservations except the Cheyenne and Arapahoe, the Pres-
ident issued a proclamation September 18, 1891, opening the
remaining nine hundred and forty-one thousand acres of the

1 Sec. Int. Rept., 1891, vol. 8, pp. 450-451.
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Towa, Sac and Fox, and Pottawatomie and Shawnee reserva-
tions to settlement after twelve o’clock noon, September 22nd.”
All lands in Oklahoma had been free to homesteaders up to
this time, but the act of May 2, 1890, which organized the ter-
ritory, provided that when any lands purchased from the In-
dians should thereafter be opened, the settler should pay the
United States a sum per acre equal to the amount paid by the
United States to extinguish the Indian title but in no case less
than a dollar and a quarter. In accordance with this law,
the homesteaders on these newly-opened lands were obliged to
pay from a dollar and a quarter to a dollar and a half per acre
for their farms. This act also provided that “no person who
shall at the time be seized in fee simple of one hundred and
sixty acres of land in any state or territory, shall hereafter be
entitled to enter land in said Territory of Oklahoma.”

In spite of these restrictions, twenty thousand people gathered |
on the borders of the reservation in anticipation of the opening, \
and when the signal was given the rush which took place was
similar to that of 1889. Elvery available quarter-section was
taken for a homestead before sunset of the opening day.”> Res-
ervations had been made for county-seats at Tecumseh and
Chandler, and when these were opened during the next few
days the usual wild seramble for lots took place. There were five
thousand people awaiting the signal to enter and only twenty-
four hundred lots at each place. A great many speculators
and others who had no intention of settling on the site took
part in the rush and then sold their claims to lots to the honest
settlers who wished to make homes on them. The evils
of this system of opening town-sites were so great that the Sec-
retary of the Interior recommended that in future openings
the lots should be sold by the government at & low valuation.®
However, with the advantage of a territorial organization al-
ready established, and with careful management on the part of
the officers, the second opening in Oklahoma was on the whole

1 Sec. Int. Rept., 1891, vol. 1, p. iv.
2 Ibid.
3 Ibid., vol. 3, p. 453.
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successfully carried out, and the former reservations soon be-
came an integral part of the territory.'

It had been the intention of the Interior department to open
the Cheyenne and Arapahoe reservations at the same time as
the others which had been ceded, but delay had occurred in
assigning the allotments to the Indians. Although they had
agreed to take up land in severalty, when the time came they
at first refused to act, and then, when finally induced to ful-
fill their part of the agreement, the supply of money for it ran
short.2 However, the difficulties were all settled by spring, and
on April 12, 1892, the President issued a proclamation open-
ing to settlement at twelve o’clock noon, April 22nd, the three
million acres remaining after the Indian allotments had been
made. This reservation (Tract 4, Plate XII), lying as it
does in the same belt as drought-stricken western Kansas, was
looked upon with suspicion by the people of the Southwest.
However, the eastern part was nearly all taken up during the
summer, and quite a number of successful farms were located
in the western part, which proved to be a fairly good agricul-
tural region.’

When the Cherokee commission was established, it was auth-
orized to offer to the Cherokees for their Outlet the same terms
as those upon which the Creeks had given up their western
claims, that is a dollar and a quarter per acre, deducting all pre-
vious payments. The Indians, however, did not look with favor
upon this proposition, as they were already getting a good in-
come from the cattle leases and the corporations were offering to
make a new fifteen year lease at a much higher rate.* In order
to get rid of this competition, the Department of the Interior
decided to consider these leases as invalid, and on the seven-
teenth of February, 1890, a proclamation was issued ordering
that all live stock be removed from the Strip before October 1st.
The time was afterwards extended to November 1st, and then

1 Sec. Int. Rept., 1891, vol. 1, p. iv.
2 Ibid., p. v.

3 Ibid., 1892, vol. 3, p. 474.

4 Ibid., 1889, vol. 1, p. xiii.
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later to December 1st.! But the Cherokees still held out, and it
was not until December 19, 1891, that an agreement was finally
ratified by their Council by which they were to receive eight
and a half million dollars for their interest in the six million
acres of the Outlet. Agreements had also been made with the
Tonkawas or Nez Percés, October 21, 1891, and with the Paw-
nees, November 21, 1891, for allotments and the cession of the
surplus. These, together with the unassigned part of the Chero-
kee Outlet, made 6,361,135 acres in all, to be opened to set-
tlement.

On March 3, 1893, Congress passed an act (26 Stats., 640)

ratifying thes‘e agreements, with some slight changes in that
with the Cherokees, and providing for the opening of the land
to homesteaders at a price ranging from one dollar to two and
a half dollars, according to location. This act contained an
important innovation, in that it provided that “no person shall
be permitted to occupy or enter upon any of the lands herein
referred to, except in the manner preseribed by the proclama-
tion of the President opening the same to settlement.
The Secretary of the Interior shall, under the direction of
the President, prescribe rules and regulations, not inconsist-
ent with this act, for the occupation and settlement of said
lands, to be incorporated in the proclamation of the President,
which shall be issued at least twenty days before the time fixed
for the opening of said lands.” The changes in their agree-
ment were formally accepted by the Cherokees on the seven-
teenth of May, and on August 19, 1893, the President
issued his proclamation.? It provided for a system of certifi-
cates for would-be settlers, by which speculators and wun-
qualified persons were to be kept from occupying claims and
then selling them to homesteaders as had occurred in the other
openings.

A narrow strip all around the Outlet was to be open to tem-
porary occupation beginning September 11, 1898, and on this
strip nine booths were to be established, five on the north and

1 Sec. Int. Rept., vol. 1, p. xxxvi; 1891, vol. 1, p. clvi.
2 Ibid., 1893, vol. 1, p. x.
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four on the south. These booths were to be kept open ten hours
daily from September 11th until discontinued, and every person
who desired to enter was to be required to appear at one of the
booths and make a declaration in writing before one of the offi-
cers, showing his qualifications to initiate a caim. A certifi-
cate was then to be issued entitling the holder to enter after the
opening, and the military officials who guarded the line were
to let no one in without such certificates until the booths were
discontinued. The certificates were to be issued in different
forms for homestead and for town lot entry.*

The opening of the Outlet had been so extensively advertised
by the railroad companies and the public press, that when the
booths wera opened, the rush for certificates was so great as to
necessitate the employment of additional help and. the erec
tion of mew booths; but although the number of _applicants
vastly exceeded the expectations of the officials, all those who
were qualified were supplied with certificates before the hour of
opening. There was considerable suffering at times among the
thousands swho were waiting to register, oni account of the in-
tense heat and stifling dust. Then, too, when twenty thousand
people crowded around a single booth the water supply often
ran short, for it was impossible to locate all the booths at places
at once suitable for entry and provided with a sufficient supply
of water. But aside from these unavoidable hardships, the
plan was carried to a successful conclusion, and prevented to a
large extent the wrongful occupation which had marred the
first opening.?

Twelve o’clock noon, the sixteenth of September, 1893, was
fixed as the opening hour, and at that time an area. larger than
many of the states was added to the public domain. One hun-
dred and fifteen thousand certificates had been issued from the
different booths, and it is presumable that at least one hundred
thousand people took part in this, the wildest and most excit-
ing run for homes that ever took place. The fertile eastern
half of the Strip and the Pawnee and Nez Percés reservations

1 Sec. Int. Rept., 1893, vpl. 1, pp. x—xi.
2 Ibid., p. xi.
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were completely occupied before sunset, and large numbers
overflowed into the drier western parts.!

The Governor of the territory says in his report for 1893
that although the booth system did a vast amount of good in
keeping out illegal claimants, there was still, in spite of all the
faithful officials could do, a large number of “sooners” who took
possession of some of the best land and lots.2 The Secretary of
the Interior also reported that, “while the opening of the Strip
last September was relieved of many difficulties by the regula-
tions legally made, yet it must be confessed that the manner of
entry was not satisfactory.”®

The act under which this region was opened authorized t:e

President and the Secretary of the Interior to divide it into
counties and to establish one or more new land districts at
their discretion. Acting under this authority, the Secretary di-
vided the region into seven counties, two large ones in the west-
ern part and five smaller ones in the eastern, while Payne
county in original Oklahoma was given an extension in the Out-
let. Three land districts were established with offices at Alva,
Enid and Perry, and tie Beaver district was exteaded o in-
clude the western county, the office being moved to Woodward.
The Secretary also reserved about half a section in the center
of each county for county seats, and these were settled in the
same manner as Tecumseh and Chandler had been, except that
the system of certificates acted as a check on speculation.
Sometimes the speculators started rival towns near the estab-
lished ones, and, when they could get the favor of the rail-
road, were able seriously to embarrass the development of the
official sites.* But these were only minor difficulties and did
not affect the general development of the Strip, which went on
so rapidly that within a year the population and resources of
Oklahoma had been doubled. ’

1 Sec. Int. Rept., 1893, vol. 3, p. 460.
2 Ibid.

3 Ibid.

4 Ibid., vol. 1, p. xii.
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A DECADE OF GROWTH.

After the opening of the Cherokee Strip in 1893, the terri-
tory of Oklahoma enjoyed a decade of steady, rapid growth,
with but one period of boom when the Wichita and the Kiowa,
Comanche and Apache reservations were settled in 1901. Dur-
ing this period the population advanced from two hundred and
fifty thousand in 1894 to five hundred and fifty thousand in
1902, the valuation of taxable property in the same period
from $19,948,000 to $72,677,000, and the amount of occupied
land from 7,870,000 acres to 17,230,000 acres. Besides the
opening mentioned above, which will be discussed later,
the Kickapoo Indian reservation (Tract 14, Plate XII)
was made available to settlement in May 1895. The agreement
with the Kickapoos had been made June 21, 1891, but was not
ratified by Congress until March 3, 1893 (27 Stats., 557).
After the Indian allotments had been made, the territorial
government selected about one hundred thousand acres of this
land as indemnity school land in lieu of that which was lost
by being in the Osage Indian reservation, and this left only
about fifty thousand acres open to homestead settlement, enough
for some three hundred farms. But the school land was rap-
idly leased out, and the reservation was soon all under culti-
vation.*

The next addition to the jurisdiction of Oklahoma Terri-
tory was made in March, 1896, when the Supreme Court finally
decided the dispute over Greer county in favor of the United
States. The Chickasaw and Choctaw Indians had also ad-
vanced a claim' to interest in this district, so the President, in
order to prevent complications, issued a proclamation declaring
the land in this region to be not yet open to settlement.? The
claim of the Indians having proved to be without foundation,
Congress passed an act on January 18, 1897 (25 Stats., 490),
providing for the opening of the land. Preference was to be
given to all actual settlers and occupants at the time of the pas-

1 Sec. Int. Rept., 1895, vol. 3, p. 524.
2 Ibid., 1896, vol. 1, p. 108.
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sage of the act, who were also to be allowed to purchase land al-
ready in use in addition to the one hundred and sixty acre
homestead at one dollar per acre. Sections 16 and 36 of each
township were as usual reserved for the public schools, and also
sections 18 and 23 for such purposes as the legislature of the
“future state of Oklahoma may presceribe.”” The intention
probably was that these should be used for the benefit of higher
institutions of learning.  Under this act the county was open-
ed to settlement on the twenty-fourth of June, 1897. A land
office was established at Mangum, and the land was gradually
taken up.!

Because of physical conditions, such as soil and situation,
Oklahoma is, for the present at least, primarily an agriculte-
ral region, and. so the settlement of the territory can best be
traced in the occupation of the land. For this purpose, the
following table, which shows the percentage of the availab'-
or unreserved land occupied in each county from 1894 to 1909,
has been compiled from the reports of the General Land Office.

Table showing percentage of unreserved land occupied in each
county from 1894 to.1902.

1894 | 1895 | 1896 | 1897 | 1898 | 1899 | 1900 | 1901 | 1902
Beaver .....coiieiiiiiiiiiiiiii. 4 5 11 12 12 13 1 17
Blainpe ... 89 92 96 96 9 95 100 99
[orY: [ L PO R Pl P e IO veeen feveenifonenne 99
Canadian . ceee 99 99 99 99 99 100 99
Cleveland..........ccooenns 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
Comanche e e FUUTY DTN FOURIE RSP PP FOPUTN PP P PR 9
Custer..... eeen 58 63 72 4 80 91 92 99
Day...... vee ees 1 3 3 5 6 15 22 47 68
DOWOY ceeevrervrenrnnnnienns veel] 22 32 38 40 49 69 97 96
Garfleld..coveeniiennns civiinnnnnn 100 | 100 99| 100! 100} 100 | 100 100
Grant c.oo «o veeiieeiiiinrieeneees| 98 99 99 9 | 9 99 9 99 9
@reer...... N [ PO 12 66 69 3 85 95
ay .. .. 99 99 99| 100 | 100 | 100 | 100 | 100 100
Kingfisher 99 99 99 99 99 [ 100 99
F2ET Y 2 T O RPUPPIY PPN B O ELTTRTE ETTTE NETree PR T 99
Lincoln ..... 100 99 99 99 99 99 99 99 99
Logan....... 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
Noble ........ 100} 100 , 100 | 100 | 100 100
Oklahoma .........v .voeeeeens...] 100 | 100 | 100 | 100 | 100 |- 100 | 100 | 100 100
Pawnee ......cccooiiiiennen veennnl 95 98 97 99 99 99 99 99 9.
99 | 100 9 99 { 100| 100| 100} 100 100
100 | 100 | 100 | 100 | 100{ 100 | 100 | 100 100
Roger Mills. 45 46 72 T4 79 81 96
Washita .. 5 85 87 88 96 99
Woods 67 1 T4 78 87 92 97 29
Woodward .coocoee ceevenannnes 6 8 10 25 28 31 40 66 83
Oklahoma as a whole............ 51 54 55 54 60 64 67 4 82

1 Sec. Int. Rept., 1897, vol. 1, pp. 99-102, 125.
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The first thing noticeable about this table is that in 1894,
the year after the Cherokee Outlet was opened, practically all
of the available land east of the western line of Grant, Garfield,
Kingfisher and Canadian counties (see Plate XIV) was
taken up, the percentage being ninety-eight or above in every
county except Pawnee, where it was ninety-five. Indeed, this
land was not only all taken up in 1894, but its occupation was
practically contemporaneous with its opening and often there
were two or even three qualified entrymen for each quarter-sec-
tion. This great demand for land in eastern Oklahoma illustrates
the fact, which the American people are gradually beginning to
comprehend, that we have at last taken complete possession of
our apparently unlimited heritage, that the frontier, so famous
in American history, has finally disappeared, and that further
agricultural development must be intensive rather than ex-
tensive.!

In western Oklahoma, we find in 1894, Greer, Caddo, Co-
manche and Kiowa counties not yet being opened, a percent-
age of occupied land running from about five in Beaver, Wood-
ward and Day, to eighty-nive in Blaine, and averaging fifty
in the intervening counties. It will be seen that the westward
advance is greater in the southern counties, so that the lines of
equal settlement would run from northeast to southwest. The
first of the western counties to join the ranks of those whose
settlement was practically complete, which for convenience we
may consider to be when ninety-five per cent of the land is oc-
cupied, was Blaine, which rose from eighty-nine per cent in
1894 to ninety-six per cent in 1896; ard this was soon followed
by Washita, which advanced from seventy-five per cent in 1894
to ninety-six per cent in 1898.

Previous to 1898, the advance in the next tier of counties,
Woods, Dewey and Custer, had been slow though gradual; but
with the occupation of all available land in Blaine and Wash-
ita, these counties began to take rapid strides, and in 1901 all
three joined the column of settled counties. The increase in
the rate of settlement all along the line in the years from 1900

1 Sec. Int. Rept., 1891, vol. 1, p. 49.
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on was due to several different things. In the first place, the
territory enjoyed exceptionally abundant harvests in 1899 and
1900, and this prosperity of the Oklahoma farmers was exten-
sively advertised throughout the Union by the different advance-
ment associations and railroads interested. Each summer the
railroads ran frequent homeseekers’ excursions at very low
rates, bringing thousands of people into the country, many of
whom remained. Moreover, the old fashioned mode of migra-
tion had not become obsolete, for, as the Governor reports ‘n
1898, “not a day during the year but the white-topped prairie
schooner can be seen wending its way from north, south, east
or west toward a new abiding place in Oklahoma.””*

Another cause of the inereased rate of settlement in western
Oklahoma in these years was the ultimate success of the
agitation for free homes. As has been shown, a price of at
least a dollar and a quarter per acre was charged of homestead-
ers on all land in Oklahoma except that included in the first
opening of 1889 and in the Public Land Strip. The settlers
of the territory were unanimous in feeling that this was an un-
Just diserimination, since the public domain had hitherto been
free to homesteaders, and as early as 1892 local organizations
were formed to agitate the subject. In 1894 the Republican
party in the territory took up the cause and elected Hon. D. T.
Flynn delegate to Congress to urge the issue, which he did, de-
claring that the people were entitled to free homes as a matter
of right and justice. In 1895 a free homes convention was held
at Perry, and a league was organized to carry on the work.
The legislature of the territory appropriated five hundred dol-
lars to further the objects of the league and to secure the desired
legislation. In 1896 the agitation became general, and each of
the three leading national party platforms declared for free
homes on all public land. Even then, when success seemed
assured, the efforts of all the congressmen from' the public land
states failed to secure its passage by both houses until May 14,
1900.2

1Int. Dept., Misc. Repts., 1898, p. 726.
2 Ibid., 1901, pt. 2, p. 402.
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The passage of this act was beneficial to Oklahoma in diverse
ways. The full payment had not been required until the final
proving up of a claim, and the many thousands of farmers who
had not yet made final proof found themselves suddenly from
one to three hundred dollars richer. The Governor estimated
that this act saved to the homesteaders in Oklahoma about
fifteen million dollars, nearly all of which made its appearance
in new houses and barns, additional stock and other improve-
ments, and thus contributed materially to the general prosper-
ity of the territory. Another result was the attraction of im-
migration to the western part of the territory, where many farm-
ers who had hesitated to take up land at a dollar and a quarter
per acre were now eager to settle when all price was removed.!

In the summer of 1901, the three counties of Caddo, Kiowa
and Comanche were opened to settlement and, as may be seen
by the table for 1902, entirely settled within a year. In fact,
owing to the system employed by the government, one hundred

“and sixty-four thousand people were attracted to this opening,
and as there were homesteads for only thirteen thousand in the
reservations to be opened, there were one hundred and fifty-
one thousand disappointed people left in the territory.? Most
of these had come prepared to stay, so large numbers merely
went west to the counties of Roger Mills and Gireer, and filed
on nearly all of the remaining land there. Woodward and Day
also made a big advance in this year, and even; in Beaver the
rate of settlement increased considerably.

At present, then, we have practically all available land
in Oklahoma occupied except in the three northwestern coun-
ties of Beaver, Woodward and Day, where the remaining land
is suited only to grazing and is now used by unauthorized stock-
raisers. An agitation has been going on for some time to
bring about some different disposition of this land, the Gover-
nor having at times recommended that it be leased to the cattle-
men or donated to the territory,® and again that it be opened to

1Int. Dept., Misc. Repts., 1901, pt. 2, p. 402.
2 Sec. Int. Rept., 1901, p. lxxxvi.

3 Int. Dept., Misc. Repts., 1897, p. 682.
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homesteaders in whole sections, so that the settler can have
enough land to engage in cattle-raising with profit! Should
the latter suggestion be followed, the land in these counties
will probably soon be taken up, but otherwise, little further
occupation can be expected until some feasible means of irri-
gation is discovered.

THE GOVERNME‘NT’S LAND LO’fTERY.

The last opening of Indian reservations in Oklahoma Ter-
ritory took place in the summer of 1901, when the reservations
formerly occupied by the Wichita and the Kiowa, Comanche
and Apache tribes (Tracts 3 and 8, Plate XII) were given
over to white settlement. The Wichita reservation (Tract 8)
had been treated for by the Cherokee commission, June 4,
1891, and at the time of the Cheyenne and Arapahoe opening,
the Secretary of the Interior, expecting this reservation to fol-
low within a year, had designated it county “I” and located -
the county seat. However, the opening did not take place as
expected, for Congress failed to ratify the agreement until
March 2, 1895 (26 Stats., 895), and then, owing to legal tech-
nicalities encountered in carrying out the Indian allotments
provided for, it was again delayed until 1901.2 The agreement
with the Kiowas, Comanches and Apaches had been made by
the commission Oectober 21, 1892, and provided for allotments
of one hundred and sixty acres each in severalty to the Indians,
and the reservation of four hundred and eighty thousand acres
for grazing land. This was ratified by Congress June 6, 1900
(31 Stats., 678), and the Indian allotments having been com-
pleted in this and the Wichita reservations, another act was
passed March 3, 1901 (31 Stats., 1093), providing for the
opening of the remaining land to settlement.

This act provided that the lands should be opened by proclam-
ation of the President, and, “to avoid the contests and con-
flicting claims which have hitherto resulted from opening simi-
lar lands to settlement and entry, the President’s proclamation

1 Int. Dept., Misc. Repts., 1900, pt. 2, p. 671
2 Ibid., 1899, pt. 2, p. 742.
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shall prescribe the manner in which these lands may be settled
upon, occupied and entered by persons entitled thereto under
the acts ratifying said agreements, respectively, and no per-
son shall be permitted to settle upon, occupy or enter any of
said lands except as prescribed in such proclamation until after
the expiration of sixty days from the time when the same are
opened to settlement and entry.”

It provided that the Secretary of the Interior should sub-
divide the reservation into counties and reserve three hun-
dred and twenty acres for county seats in each. This was
to be surveyed and platted to make a town-site and the lots were
to be sold at auction, no person being allowed to purchase more
than one business and one residence lot. The receipts were to
be used to build a court house at each place, to pay the expenses
of the county governments until the first collection of taxes and
for the construction of roads and bridges. Two land districts
were to be established, with offices at El Reno and the county
seat nearest to Fort Sill

In accordance with this act, President McKinley issued his
proclamation on July 4, 1901, opening the unreserved lands to
entry after nine A. M., August 6th, and prescribing the manner
of entry. Tt was provided that from July 10th to July 26, 1901,
the land offices at El Reno and Lawton near Fort Sill should
be open for the registration of all desiring to homestead land in
the reservations. The applicant was to give proof of his qual-
ifications to make entry, and then be given a certificate per-
mitting him to go upon and examine the lands. The order in
which these registered applicants were to be allowed to make
entry was to be determined by drawings for both districts to
take place at El Reno beginning July 29, 1901. Entry was to
begin August 6, 1901, in the order established by the drawing,
and to continue at the rate of one hundred and twenty-five a
day, and not until after sixty days was the land to be open to
settlement under the homestead laws.

On the 21st of June, Secretary Hitchcock established the
counties of Caddo, Comanche and Kiowa, and Roger Mills,

1 Sec. Int. Rept., 1901, p. cexl.
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Washita and Canadian were given slight extensions into the
new districts in order to rectify their boundaries. The Secre-
tary designated Hon. 'W. A. Richards, assistant commissioner
of the general land office, to take charge of the opening under
his instructions, and full powers were given to him.! = The as-
sistant commissioner immediately proceeded to locate, reserve
and survey the three county seats of Anadarkc, Lawton and
Hobart, and then took charge of the registration. Estimating
that three-fourths of the entries would register at El Reno,
twenty-five of the thirty-three land office clerks were sent there,
and the other eight were sent to the Lawton office which was
for the time being located at Fort Sill.? Many of those who
registered at Fort Sill came in wagons and went into camp in
the valley of Cache Creek upon the military reservation.
At times there were ten thousand people camped there, but
good order prevailed throughout, both in camp and at the reg-
istration booth, which closed at six P. M., July 26th, with a
total registration of twenty-nine thousand. The clerks were
then transported to El Reno to assist in the drawing.?

At El Reno, six booths were opened for registration: at nine
A. M. July 10th. Here there were several thousands in line,
many of whom had been waiting for twenty-four hours or more
to register, and as there were quite a number of women among
them, the commissioner at once established an extra booth ex-
clusively for women. At first there was some disorder around
several of the booths due to the eagerness to register early, but
as soon as it was explained that all applicants would stand an
equal show, no matter when they registered, the disorder
ceased; and thereafter there was very little disturbance of
any kind in the city, in spite of the fact that for thirty days it
had to care for ten times its normal population. On July 13th
an accident occurring to the pumping machinery of the El
Reno waterworks threatened a serious situation, but the city
officials stationed casks of ice water at convenient places on the

1 Sec. Int. Rept., 1901, pp. Ixxiv, cecxliv.
2 Ibid., pp. ceviii-ceclix.
8 Ibid., p. cclix.
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street and no effort was spared to keep the people supplied.
The waterworks were speedily repaired, but the drinking places
proved so useful that they were retained throughout the regis-
tration. After the second day no unregistered applicants were
left in front of the booths when they closed at night, although
the incoming trains brought crowds vastly exceeding the ex-
pectations of the officials and running the total registration at
El Reno to 135,416 when it closed on July 26th.?

On July 11th, the day after the registration began, a force
of clerks was employed in separating by districts and arranging
in order the applications and identification cards which had
been filled out by each applicant, and these latter were placed
in blank envelopes and sealed. When the registration was
closed, all the clerks Were'employed at this work, which was
completed at 4 P. M. Sunday, July 28th. The Secretary of
the Interior had appointed a commission of two public men
to superintend the drawing in conjunction with Assistant
Commissioner Richards, and these three met J uly 25th and
readily agreed upon a plan for the drawing.?

In accordance with the plan decided upon, a platform
was erected in the streety facing the high school grounds,
which rose gradually from the platform and afforded ample
space for the crowds to witness the drawing. Two boxes, ten
feet long, two and one-half feet wide and two and one-half feet
deep were constructed and bolts placed in each to serve as
pivots for revolving them. There were three large openings
on one side of each for receiving the envelopes and five num-
bered holes on the other to admit the hand for the drawing. On
the morning of Monday, July 29th, the boxes were placed on
trestles on the platform and the envelopes brought up and
separated according to districts, those for one district being
buff, and for the other white. With much care to avoid any
possible charge of unfairness, the envelopes were put into the
respective boxes, the openings sealed and the boxes revolved
until the lots were thoroughly mixed. Ten young men under

1 Sec. Int. Rept., 1901, pp. cclx-celxi.

2 Ibid., pp. cclxi-celxii.
—S. & A.
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age were selected to draw, and it having been determined by
lot which should draw first, twenty-five envelopes were drawn
in order from the five openings in the El Reno box. Eack
one as drawn was passed to the commissioners, numbered con-
secutively, opened, and the name and description read to the
people. The El Reno box was then closed, and the same number
were drawn from the Lawton box, after which the session
was adjourned until two o’clock. A great deal of interest
was manifested by the people in this drawing, and fully
thirty thousand were present. The crowd greeted the an-
nouncement of each name with great applause.”

In the afternoon, five hundred lots were drawn from
each box in the same manner, except that the announcements
were made by typewritten lists read to the people and posted
on bulletin boards and afterwards printed in all the Oklahoma
and many Kansas, Missouri and Texas dailies. A force of
clerks was also engaged in preparing postcards which were
sent out as fast as possible to those whose names were drawn,
notifying them of the fact. The drawing continued at the
rate of two thousand a day until sixty-five hundred were
drawn from each box, that being the estimated number of pos-
sible homesteads in each district. =~ The boxes were then re-
moved to a building, the rest of the envelopes drawn in the
same manner, and notices mailed to all so that each applicant
might know that his name was placed in the box and duly
drawn.?

On the morning of August 6th, at seven A. M., the land
offices at El Reno and Lawton were opened for the entry of
land. Fach office was provided with a large map of the dis-
trict showing the smallest legal subdivision, and each entry
was marked off as made. These maps were accessible to all
who wished to make entry and proved to be of great service
to both applicants and officials. On the first day the first one
hundred and twenty-five names were called in order at each of-
fice, and the lucky holders of these numbers, having been allowed

1 See. Int. Rept., 1901, pp. celxii—celxiii.
2 Ibid., pp. cclxiii—celxiv.
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to examine the land after registration, now made entry of
the quarter-sections selected. Any who failed to appear were
passed until the close of the day, when they were called
again, and if they did not appear then their right to enter was
forfeited. Very few failed to appear during the first few
days, but as the good claims grew scarcer the proportion who
failed to appear increased. Many who held high numbers
and lived at a distance made no effort to secure a claim, and
others were probably deterred by sickness or accident. The
entries under the proclamation ended on Oectober 4, 1901, with
5895 entries at Lawton, and 5748 at El Reno, or 11,638 in all.*

The sale of the lots in the town-sites was also under the
direction of Assistant Commissioner Richards, who appointed
as commissioners to have charge of such sale, J. R. Hampton
for Lawton, C. C. Nesler for Anadarko, and E. P. Holcombe
for Hobart.  Proper auctioneers and clerks were chosen to
assist the commissioners, and at 9 A. M. August 6th, the sale
opened at each town-site. The commissioners were somewhat
inconvenienced by the lack of accommodations at the sites, but
managed to get along with tents and temporary structures.
The sale proceeded regularly and rapidly at each site with no
disturbance whatever, all the lots being sold before the auction
closed, and at prices considerably higher than was expected.
At Lawton there were 1422 lots which sold for $414,845; at
Anadarko, 1129 lots at $188,455; and at Hobart, 1308 lots
at $132,733.  Deducting the total expense of surveying and
laying out each site together with the expenses of the sale, the
three county seats had left to their credit the sums of $410,-
594 ; $185,149; and $129,175 respectively, which was sufficient
to start each county on a sound financial basis.?

The President’s proclamation had provided that other town
sites might be located under the homestead laws, though not
near to the county seats, and eleven applications for such were
accepted during the sixty days. Since then, several more
have been located.® Although the number of homestead entries

H

1 Sec. Int. Rept., 1901, pp. cclxvii-cclxviii.
2 Ibid., pp. celxiv-celxvi.
3 Ibid., pp. cexlii, celxvii.
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during the sixty days fell fifteen hundred below the estimated
number of quarter-sections, it seems that nearly all the desir-
able farms were taken, and what may have been left were jm-
wediately entered under the homestead laws when the sixty days
limit had expired. Thus once more a large area, this time
about two million acres, excluding the Indian grazing land, the
military reservation and the Wichita forest reserve, was added
to the jurisdiction of Oklahoma territory and settled within a
Jear, with a population of nearly seventy-five thousand people.

The system under which the last great opening in Oklahoma,
was carried on evoked considerable criticism from the public
press on account of its lottery aspects, and was branded by one
writer as morally and economically wrong,® but when we con-
sider the people who were most deeply interested, the applicants
themselves, we find almost universal satisfaction and no com-
plaint of unfairness or injustice.> Of course the fact that over
ten times as many people were drawn to the opening as could get
homesteads seems to be a defect in the system, but the disap-
pointed omes calmly packed up and returned home or wended
their way to western Oklahoma to try their luck in another lot-
tery where the prize was not the land, but sufficient rainfall to
make the land productive. Certainly this method of opening
large tracts of land was far better than any previously employed,
for it did away altogether with the “sooner” element and the
litigation over conflicting claims.?

THE PEOPLE WHO SETTLED OKLAHOMA.

A question which immediately presents itself in consider-
ing the settlement of Oklahoma is, who are the people who
have settled the territory and where did they come from ?
Although this question has been touched upon incidentally in
«other places, it will be well to consider it here by itself. The
best source of information on the subject is of course the United
States census for 1900, where we find that in that year the

1 John G. Speed, Outlook, July 20, 1901.
2 Sec. Int. Rept., 1901, p. cclxviii.
3 Ibid., p. Ixxvi.
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population of Oklahoma was 398,331.1 While it has increased:
greatly in the years succeeding that cemsus, it is neces
sary to take these figures as the standard for our consideration;
as the statistics cannot be obtained for the later years.

The only way to get any figures as to the numbers who
migrated from different states to Oklahoma seems to be to take
the general nativity tables of the census, which show the place of
birth of the inhabitants. While, of course, many of the settlers
of Oklahoma did not come there directly from the state of their
birth but had often migrated once or twice before, probably the
only changes necessary in these figures to make them show the
immediate sources of migration would be to increase somewhat
the percentages from the western states and correspondingly de-
crease those from the eastern states. -

The census gives the proportion of native and foreign-born
in Oklahoma respectively as ninety-six and one-tenth per cent
and three and nine-tenths per cent, a percentage of foreign-born:
far below the average for the United States as a whole.2 Of
the native-born population, seventeen and two-tenths per cent
were born in Oklahoma, and the other eighty-twe and eight-
tenths per cent came from other parts of the United States, as
shown in the following table:?

Table showing place of birth of native-born population in Okla-

homa, 1900.

Per ct. Pr. ct..
Kansas......co.ovvvvennnn.. 15.9 Kentucky ................. 3.1
Missouri....coovevvvnunn... 12.3 Nebraska ................. 2.4
Texas .....coovvvivnnennn... 8.8 Indian Territory 2.8
Illinois...........c..o.. ... 7.2 Pennsylvania............ . 1.5
Towa........oooveviniii ... 5.0 New York.......cou....... 1.0
Indiana .................... 4.5 Alabama................
Obio.e.ovvviiiiinnna.... 3.9 Mississippi.....o........ 2.4
Tennessee.................. 3.1 Louisiana ...............
Arkansas .................. 3.1 l Allothers........._....... 6.3

Téking those states which are wusually considered as
southern, Missouri, Texas, Tennessee, Arkansas, Kentucky,

1 U. S. Census, 1900, vol. 1, p. H.
2 Ibid., p. cvii.
¢ Ibid., p. cxliii.
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Indian Territory, Alabama, Mississippi and Louisiana, the
total percentage is thirty-five and one-tenth, while from the
northern states, Kansas, Illinois, Towa, Indiana, Ohio, Ne-
braska, Pennsylvania and New York, it is forty-one and
four-tenths,’ thus showing that in spite of Oklahoma’s southern
location the majority of her population is from the North.
That is perhaps further exemplified by the fact that the political
parties in the territory have always been very evenly divided,
with the Republicans usually in the ascendency,” in contrast to
the large democratic majorities of the other southern states.
This may in a measure be due to the small percentage of negroes,
only three and nine-tenths in the territory,® which allows the
white citizens to be divided into two nearly equal parties with-
out danger of negro control.

Dividing the Union now by the Mississippi river, we find
that forty-nine and eight-tenths per cent of Oklahoma’s native-
born population comes from the states west of the Mississippi,
and only twenty-six and seven-tenths' from those east of the
river, but it will be seen that of that twenty-six and seven-tenths
per cent, the Northwest furnished fifteen and six-tenths, the
South eight and six-tenths and the East two and five-tenths,
while the southern and northern sestions west of the river are
quite evenly divided, with twenty-six and five-tenths and twenty-
' three and three-tenths per cent respectively. ~ Thus we'see that
the bulk of Oklahoma’s population came from the three north-
western states’ of Illinois, Indiana and Ohio, and from the states
between the Mississippi and the mountains excepting Minnesota
and the Dakotas. To make still another arrangement of the
states, we have from the four surrounding Oklahoma and Indian
Territory, namely, Kansas, Missouri, Arkansas and Texas, to-
gether with Indian Territory itself, forty-two and four-tenths

11 have considered Miésouri as a southern and Kansas as a north-
ern state, because they are usually thought of as such, although really
1ying in the same belt.

2 Int. Dept., Misc. Repts., 1901, pt. 2, pp. 323-24.

8 U. S. Census, 1900, vol. 1, p. cxiv.
41In this and the previous divisions, the six and three-tenths per

cent. which is not assigned to definite states has been neglected.
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per cent of Oklahoma’s native-born population, and from all the
rest of the Union only forty and four-tenths per cent, showing
that the settlers came largely from the adjacent states.

To divide the settlers of Oklahoma into any hard and fixed
classes would of course be impossible, but there seem to be some
more or less distinet divisions which might be made.  Con-
sidering them in the light of what had been their previous oc-
cupation, we have first of all the professional “boomers” whose
agitation had opened the territory and many of whom had be-
come so used to violating the law that they now became ‘“‘soon-
ers” in their eagerness to reap the fruits of their agitation.*
Then we have a large class of farmers who had met with fail-
ure in other parts of the country, either because of adverse con-
ditions or for lack of those qualities which go to make up a sue- .
cessful farmer. It was ome of this class taking part in the
first rush who had as his motto painted on the canvas side of
hig prairie schooner: “Chinch-bugged in Illinois, Bald-nobbed
in Mizzouri, Prohibited in Kansas, Oklihommy or Bust.”?

There were also a great many men from the professional
ranks, such as lawyers, druggists and physicians, and a large
number of merchants who sought Oklahoma during and between
the rushes as a good field in which to build up a practice or a
line of business.> Lawyers were especially numerous at first,
called by the vast amount of litigation resulting from the rush.
Besides these classes there were many common workmen: and
day-laborers, miners, factory employes and unskilled laborers
in general from the cities of the Northwest,* who drifted down
to Oklahoma, took part in the rush and often won a home and
became in time successful and independent farmers.

Looking at Oklahoma’s population from the standpoint of
purpose in coming into the territory, we have a possible divi-
sion into three classes, those who came to make a home, those
who came to make money by speculation, and those who had no
settled purpose in coming.  The first class includes not only

1 Tribune Extras, vol. 1, no. 7, p. 23.
2 Tbid.
s Ibid., p. 24.
4 Ibid., p. 30.
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the honest settler who took up a farm or bought the claim to one
from a speculator, but also a large proportion of those who set-
tled the different cities and villages of the territory and built
up a business or a professional practice. Most of the would-be
farmers who came with the first rush were poor men with
scarcely enough laid by to tide them over to the first harvests,
but later, when the success of Oklahoma as an agricultural
country had been proven, a great many conservative and com-
paratively well-to-do settlers were attracted by a desire to es-
cape the extreme temperatures of the North or of the far South,
or to be with their more adventurous friends who had gone
before.

The speculators were a prominent feature in all of the
Oklahoma openings, and a continual source of trouble for the
officials unless .hey were in alliance with each other, as at
Guthrie and Oklahoma City. They first made their appear-
amce as gamblers in the crowds collected on the borders before
the rush and plied their various games with considerable success
among the waiting thousands who had nothing else to occupy
their time and were imbued with the spirit of adventure by the
element of chance in the opening itself.” Then there were many
who took part in the rush who were not qualified to make entry
under the homestead laws, but believed that here was an oppor-
tunity to “turn an honest penny” by seizing a quarter-section
or a town lot and then selling the claim to the real settler. The
presence of such speculators was especially noticeable in the
various town site settlements,® and here, too, the gamblers, not
content with fleecing their victims on the border, followed them
in and continued to work their games without restraint among
the successful and unfortunate alike.

The third division, those who came without settled purpose,
were members of a class which is quite common throughout the
Southwest and is generally known as the “movers.”* They are

1 Int. Dept., Misc. Repts., 1899, pt. 2, p. 726.

2 C. M. Harger, Outlook, Aug. 17, 1901; Tribune Extras, vol. 1, no. 7,
p. 24.

8 Sec. Int. Rept., 1891, vol. 3, p. 452.

4 C. M. Harger, Outlook, Feb. 2 and Aug. 17, 1901; H. C. Candee,
Forum, June 1898.
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usually people who, having changed their location several times,
have finally become so imbued with the “boom-fever” that they
find it impossible to settle down. Numbers of these who were
wandering aimlessly around the Southwest turned their steps
toward Oklahoma when the opening was announced, and took
part in the first rush and in every succeeding rush thereafter. If
they succeeded in getting a claim, they seldom lived on it long,
but soon sold out and were up and moving again. Like the
gypsies of the northern states, they often move about in small
bands with two or three wagons and a small collection of horses,
camp for a week or two along a stream near to some town, where
they eke out a precarious existence by fishing and horse-trading,
and then move on to another location.

One class of people has been left out so far in this discussion,
namely the ranchmen on the western plains. As has been
shown, a large part of western Oklahoma is suitable only to
grazing, and here the herds of the cattle companies roam over
the prairies under the care of the cow-punchers, much as they
did in the rest of Oklahoma before the opening.

No discussion of Oklahoma’s population is complete without
some mention of the Indians, who in 1902 numbered 12,893, a
decrease of twenty-six over the preceding year.! This does not
include the three hundred Arizona Apaches held at Fort Sill
ag prisoners of war. The Indians of the territory are divided
into six different agencies, the Osage, White Eagle and Pawnee
agencies having charge of the Indians in the northeast corner
of the territory.” Most of these Indians except the Osages have
taken land in severalty and are cultivating it to some extent,
although many lease part or all of their allotments to white cul-
tivators. The Osage tribe still holds its land in common and
leases the most of it to cattlemen. The Indian agents all agree
that the principal thing which hinders the development of these
Indians into industrious farmers is their wealth, which is suf-
ficient to allow them to live without work in a manner satisfac-
tory to themselves, and thus all incentive to work is taken away.

1Int. Dept., Misc. Repts., 1902, pt. 2, p. 452.
2 Ibid., pp. 452-56.
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The Indians of central Oklahoma, in charge of the Sac and
Fox agency, scattered as they are throughout their former res-
ervations wherever they chanced to take up their allotments, are
slowly succumbing to the influence of their white neighbors and
are beginning to cultivate their farms.  But still much of their
land is leased and cultivated by white men, while the owners live
in idleness on the proceeds of the leases. In western Oklahomaz,
the Cheyennes and Arapahoes under the Darlington agency” are
living on their allotments along the Canadian and the North
Fork in the eastern part of their former reservation. They
have made some advance toward ecivilization since taking up
allotments, and most of them have now given up the blanket for
citizen’s dress. In the South, the Indians under the Kiowa
agency,® who were but recently given their land in severalty, are
already showing the favorable influence of allotments and in-
dustrious white neighbors, and are making considerable efforts
to improve their farms and homes.

CONCLUSION.

Since the first opening of land in Oklahoma to white settle-
ment, in 1889, the territory has changed from an area occupied
by a few Indians and cattlemen to a substantial, well settled
commonwealth covered with fine farms and thriving towns and
partaking largely of the characteristics of the state of Kansas.
Before this territory was five years old, the agitation for admis-
sion to the Union was begun and immediately took two forms.
There were those who favored immediate statehood for Okla-
homa with the boundaries of the territory, and others who said
that Oklahoma and Indian Territory together would make a fine
state and that they should wait until the Indian Territory
could be so incorporated while doing everything in their powef'
to bring it about. Year by year the agitation increased, com-
parative statistics were marshaled together and every possible
reason was advanced to show the justice of Oklahoma’s demand

1 Int. Dept., Misc. Repts., 1902, pt. 2, pp. 453-55.
2 Ibid., pp. 456-58.
8 Ibid., pp. 459-60.
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for statehood, and finally the matter was brought before Con-
gress in 1902-3 by the bill to grant statehood to Oklahoma,
New Mexico and Arizona. This bill was thoroughly dis-
cussed but failed to pass.

In the next Congress a new form of statehood bill was ad-
vanced which proposed to make one state of Oklahoma and In-
dian Territory combined. This bill passed the House in April
1904, but the Senate adjourned without acting upon it. How-
ever, the matter had been brought before the nation, and the ag-
itation was continued in every session of Congress until finally
in June 1906 an enabling act was passed by both houses of Con-
gress. This act provides for the joint admission of the two
territories, and so a new star will soon be added to the flag for
the state of Oklahoma.
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A REVISION OF THE NORTH AMERICAN SPECIES
OF DIAPTOMUS.

C. DWIGHT MARSH.
(With Plates XV—XXVIII)
INTRODUCTION.

The genus Diaptomus is of special interest to the student
of plankton, because, in so many cases, it forms the major por-
tion of that part of the plankton which is available as food for
fishes. It is true that in plankton-rich bodies of water, the
largest collections consist, for the most part, of vegetable materi-
al, but a large proportion of the vegetable material is waste so
far as concerns its serving directly as food for animals. It is
true, too, that in some cases other Copepoda or Cladocera may
form the bulk of the animal part of the plankton, but com-
monly it is Diaptomus that is most prominent.

The genus occurs the world over, and is found not only in
lakes, but in running streams and in temporary pools. While
it is found so widely, however, but few of its species are widely
distributed. Most of the species of Cyclops in America are
identical with those of the other continents, but this is true ox
none of the species of Diaptomus. All of our species are peculi-
ar to this continent, and some of them have a habitat of rela-
tively narrow limits. It would appear that Diaptomus is quite
susceptible to the influences of its environment, and this faet
makes the study of the genus of peculiar interest.

In connection with lake work the author has been studying
Diaptomus, as a side issue, for some years, and has at length
accumulated enough material, apparently, to warrant publica-
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tion. The collections studied have covered a wide range of
country, from the Saskatchewan district on the north to Mexico
and Cuba on the south, and from Long Island on the east to
Washington and California on the west. It must not be as-
sumed, however, that the collections give any complete idea of
this wide extent of territory. Most of the collections are of a
sporadic character. Outside the states of Wisconsin, Michi-
gan, Minnesota and Illinois, nothing like any complete explora-
tion has been made. Within the limits of these states, fairly
complete work has been done. In the rest of the country, much
less is known of the older states of the East than of the new
states and territories of the West.

A study of this material shows a number of new species, and
throws new light on the relationships of those already known.

It has been the ambition of the author to monograph the
genus, so far as North American species are concerned, but this
will not be possible for some years, for very extensive collec-
tions must be made before such a work can be possible. Mean-
time the important part played by the genus in plankton makes
it desirable that what is already known should be put in such
shape that the student of plankton may be able to identify his:
species. This is very difficult to do at the present time. The
only papers, ostensibly covering all the North American spe-
cies, are those of IHerrick and Turner, and Schacht, and
neither of these, for various reasons, can be easily used for the
determination of species. It is very difficult, even for one
who is acquainted with the genus, to recognize species without
figures, and for the average student of fresh water forms, who
presumably has no special training in the study of Entomostra-
ca, it becomes a discouraging task even to guess at the species.
With suitable figures, however, any one, who has the patience
to make the necessary dissections, ought to be able to determine-
correctly the species he has in hand. The present revision is
undertaken with the hope that it may not only be a contribu-
tion to our knowledge of the genus, but that it may prove a
distinet help to those who are studying the problems of lim-
nology, but have no special knowledge of Entomostraca. It
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seems unfortunate that so many papers on plankton list the
Draptomi simply under the generic name without an attempt
to distinguish species, thus detracting much from the value of
the observations, inasmuch as the Diaptomi have very distinet
individual peculiarities, and react very differently to their
environments.

With this in view, the author has attempted to provide suffi-
cient figures of each species so that its identity cannot be a
questionable matter. The original plan involved personal ac-
quaintance with each species, and figures from specimens actu-
ally in the collections studied. It was found impossible, how-
ever, to carry this out in every case; for example, it was found
impossible to get material of D. novamezicanus, as Herrick
had preserved none of the original material. The papers de-
scribing Pearse’s species Wardi and spatulocrenatus were re-
ceived while this paper was in press and after the plates had
been made, so that it was impossible to provide figures, or to do
much more than to give the species their proper place in the
classification.  So, in other cases, because of imperfect catalog-
ing of museum material, it was impossible to get specimens of
the animals originally studied. Therefore, in some cases, it has
been found necessary to reproduce the original figures of the
authors of the species. Most of the figures, however, are from
material in the collection of the author.

As the result of studies on other collections, it is hoped, be-
fore many years, to supplement this work, so that we may get
more nearly a synopsis of all the North American species.
Meanwhile it is to be expected that intermediate forms will be
discovered which may change materially the specific limits as
they appear at the present time.

‘The author would express his grateful acknowledgment to
ell who kindly aided in this work by assisting in msking the
collections on which it is based. To the following he has been
especially indebted: to Professor E. A. Birge of the Univer-
sity of Wisconsin, not only for the exchange of material from
Wisconsin, but for extensive collections made in the southern
states; to Professor Chauncey Juday of the University of Cali-
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fornia, for collections from Indiana, Colorado and California;
to Professor Jacob Reighard of the University of Michigan,
for collections from the Great Lakes and from the inland lakes
of Michigan; to Professor H. B. Ward of the University of
Nebraska, for collections from Nebraska, Colorado and Cali-
fornia; to Professor C. F. Baker of the Stacion Agronomica,
Santiago, Cuba, for collections from Nevada, California, Mexi-
co, Cuba and the southern states; to Professor B. H. Brown of
Whitman College for collections from Washington; and to his
former pupil, Russell T. Congdon, for collections from the
Saskatchewan district.

Many others have collected for me more or less material, and
without this assistance, this revision would have been im-

possible.

A SPECULATION IN REGARD TO THE AFFINITIES OF THE NORTH | o
AMERICAN SPECIES OF DIAPTOMTUS.

I speak of this as a speculation, for the present condition of
our knowledge in regard to this genus hardly justifies the use
of the term theory. Until vastly more complete collections
have been made, the affinities of the species and the re-
lationships of the genus to other genera can only be guessed at.

Origin of the genus.

Practically nothing is known of the origin of the genus. Of
course, its ancestors were marine, but there are no marine
forms at the present time very closely related to it. It is gen-
erally considered that its nearest relative is the genus Drepa-
nopus, of which three species are known. These are found in
the southern oceans in a few localities, the latitude varying
from 30 to 47 degrees.

We have no geological knowledge of the history of Diapto-
mus. We may assume that it was separated long before the
glacial period, perhaps far back of that time, and that, prior to
the invasion of the ice, the species of the eastern and western
continents were distinect.
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Effect of the glacial period on distribution.

Before the glacial period, we may suppose that the waters
of North America were peopled with species of Diaptomus.
Inasmuch as the continental conditions differed less than those
of the present time, it is probable that the number of species
was smaller. This is probable, too, from the fact that the
means of communication from one body of water to another
was probably easy, so that there was less opportunity for the
effect of isolation. As the period progressed, the genus must
have been driven further and further towards the south,
being limited, on the north, during the period, very nearly
to the southern limit of the ice.  This limit would not have
been exact, for species of Diaptomus live in the coldest waters.

During the decline of the glacial period it is fair to assume
that, as the ice retreated, the Diaptomi followed towards the
north. Inasmuch as the species of Diaptomi at the present
time are limited in their distribution by climatic influences, wa
may assume a gradual change in the species in any given local-
ity as the climate changed. The forms which had been living
close to the ice border would retreat towards the Arectie, or
might remain as a fauna relicta if local conditions were such
as to make this possible.

If the above assumptions in regard to the origin of the genus
and its geological history are accepted, we must suppose:—

First, that inasmuch as there were several, perhaps many,
species before the glacial period, our modern species will prob-
ably be divided into groups, according to their phylogeny, but
it is unlikely that we can trace to any one line for all speciea.

Second, the most primitive species will be the furthest north.
We may expect to find in Arctic or sub-Arctic regions the
forms most nearly related to those that dwelt in the United
States during the glacial period, and these forms will be found
further south only as a part of a fauna relicta unless they have

been able to adapt themselves to great variations of climate ;
25—S. & A.
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generally speaking, the species of this genus adapt themselves
to variations of climate only to a limited extent.

Third, if climatic conditions tend to produce new species,
the more Tecently developed species would be in the south un-
der warmer temperature conditions, and in the west where
isolation as well as climate comes in as an important factor.

Some emphasis should be placed on the effect of isolation,
for experience shows that the distribution of Diaptoms is
brought about largely, if not entirely, by actual water carriage.
It is, of course, possible that birds and winds may carry the
animals or their eggs in some cases, but this is not an ordinary
method. This is shown by the fact of the isolation of partic-
ular species in certain lakes. For example, D. Reighardi oc-
curs in lakes in the Beaver Islands, but not in Lake Michigan
close by. D. Birgei has been found in but one locality in Wis-
consin ; this also is true of D. siciloides, which is found only
in Cedar lake, Washington county. There may be other local-
ities for these species, but Wisconsin has been pretty thorough-
ly explored without finding them.

DISTRIBUTION OF SPECIES.

I have recognized thirty-four species of Diaptom: in North
America, distributed as follows. It is to be understood that
these are simply the known localities, end it is possible in
many cases that the distribution is much wider. Anything
like thorough collections have been made only in Illinois, Mich-
igan, Wisconsin and Indiana. Many collections have been
made in the states in the Mississippi valley, and scattered col-
lections in the mountain regions of the West. The immediate
vicinity of Lincoln, Nebraska, has been explored by the De-
partment of Zoology in the Univeisity of Nebraska. I have
only one set of collections from the Northwest Territory. The
lakes of the eastern United States are unexplored.

D. albuquerquensis, New Mexico, Mexico, Colorado.

D. Ashlandi, 1daho, Washington, Great Lakes, Indiana,
Michigan, Wisconsin, Oregon.
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. asymmetricus, Cuba.
. Bakeri, California.

. Birgei, Wisconsin, Indiana, Long Island.

. clavipes, Towa, Nebraska, Colorado.

. conipedatus, Louisiana.

dorsalis, Louisiana.

Eisent, California, Nebraska.

franciscanus, California.

. Judayi, Colorado.

. leptopus, Massachusetts, Wisconsin, Illinois, Northwest
Terrltory, Colorado, Mlssms1pp1 valley generally.

D. Lintoni, Yellowstone park.

D. minutus, Great Lakes, Yellowstone park, Michigan, Wis-
consin, Newfoundland, Greenland, Iceland. Not found south
of Wisconsin.

D. mississippiensis, Mississippi, Louisiana, Florida.

D. novamezicanus, New Mexico.

D. nudus, Colorado.

D. oregonensis, Oregon to Michigan, Northwest Territory
to Towa, Illinois, Indiana and Massachusetts.

D. pallidus, north to Wisconsin and Minnesota, south to
Louisiana, west to Texas and Colorado, east to INlinois, Missis-
sippi valley.

D. purpureus, Cuba.

D. Reighardi, Michigan.

D. saltillinus, Nebraska.

D. sanguineus, Massachusetts, New York to Minnesota,
south to Alabama; reported from Nebraska and Washington.

D. shoshone, Wyoming, Colorado.

D. sicilis, Great Lakes, Wisconsin, Michigan, Wyoming,
Minnesota, Illinois, Nebraska.

D. siciloides, California, Illinois, Indiana, Wisconsin, Colo-
rado, Nebraska. e
. signicauda, California, Nevada, Colorado.

. spatulocrenatus, Nantucket.
. stagnalis, Illinois, Minnesota, Ohio, Kentucky, Alabama.
. tenuzcaudatus, Saskatchewan.

ESESESESESESESESACES

D
D
D
D




388 Wisconsin Academy of Sciences, Arts, and Letters.

D. Trybomz, Oregon.

D. Tyrell, California.

D. Wardi, Washington.

D. washingtonensis, Washington.

It will be noticed that some are restricted pretty closely to
the Mississippi valley, some to the gulf states, and others to
the northern tier of states. Generally speaking, within rathex
wide limits, the distribution is one of latitude. The most
northern species, D. minutus, ranges from Iceland to southern
Wisconsin, D. oregonensis has the same southern limit and has
been found as far north as the Saskatchewan, D. pallidus ranges
from Wisconsin to the Gulf, while D. mississippiensis is eon-
fined to the gulf states. Strictly confined to the western part
of the United States and mostly in the mountain regions, are
D. albuquerquensis, clavipes, Eiseni, - franciscanus, Judayi,
Lintoni, novamexicanus, nudus, saltillinus, shoshone, signi-
couda, Trybomi, Tyrelli, Wardi and washingtonensis.

The greater nwnber of species in the West is doubtless
largely accounted fov by the results of isolation, but it should
be remembered that collections have been made in only a few
localities, and it may be found both that the known species
have a greater range than now appears, and that intermediate
forms may come to light which will affect present species lim-
its.

RELATiON OF STRUCTURE TO HABITAT.

Except in a very general way, it is difficult to correlate habi-
tat and structure. Still, certain facts are evident.

1. Peculiar, bizarre characters are more apt to appear in
animals living in shallow waters and with a narrow range of
habitat. This appears in the dorsal process of D. dorsalis, and
in the hook on the fifth foot of the male in D. clavipes. The
process of the first abdominal segment of the female is found
only in D. signicauda and the species associated with it, and
these are limited to the mountain regions. This principle,
however, does not apply as widely as we should expect.

9. There is a marked distinction between species living in
deep water, and in shallow. The deepwater, or limnetie, forms
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are generally transparent, apparently never permanently col-
ored. Their bodies are elongated, and their appendages are
long and slender. The species of littoral habitat, or dwelling
in shallow water, have stouter bodies, are generally larger,-
doubtless due to greater abundance of food, their appendages
are much shorter, and they are frequently highly colored. D.
shoshone is one of the most striking examples of these peculi-
arities.  They are also very noticeable in D. leptopus and D.
sanguineus.

STRUCTURAL RELATIONSHIPS OF THE SPECIES.

In this connection will be discussed only those peculiarities
used for the separation of species. It is understood that this
covers only a small part of the subject, but it will be limited
with some precision to what is known. The characters used
for the determination of species are the following:

1. The form and segmentation of the cephalothorax.

2. The form and segmentation of the abdomen of the female.
Noticeable are the presence or absence of lateral spines or of a
caudal process on the first segment.

3. The length of the antennae, and the armature of the last
three segments of the male antenna. This armature consists,
in the main, of hyaline lateral lamellae and of a process on the
antepenultimate seginent which varies, being sometimes a hook,
more or less prolonged, sometimes an elongated affair which
may be armed with teeth.

4. The form of the fifth feet of the female. A fifth foot,
as can be seen by reference to the plates, consists of two basal
segments, an exopodite of two or three segments, the second
segment produced into a hook, and an endopodite of one or
two segments. This may vary in the following ways:

a. In the form and size of the spine of the first basal seg-
ment.

b. The exopodite may be two- or three-segmented, and, when
two-segmented, may have two or three lateral spines.

¢. The endopodite may be either one- or two-segmented, and
varies in length and in the size of the apical spines.
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5. The form of the fifth feet of the male. In the male fifth
feet, there are two basal segments. In the right foot, the ex-
opodite consists of two segments, the second segment bearing a
lateral spine and a terminal hook. The endopodite is one- or
two-segmented. In the left foot the exopodite is composed of
two segments, the second segment terminated with two proe-
esses. The endopodite is one- or two-segmented. The prim-
cipal modifications are these:

a. Form and size of the spines of the first basal segments.

b. Position of the lateral hairs of the second basal segments.

¢. Relative lengths of the segments of the exopodite.

d. Position of the lateral spine of the second segment of the
exopodite.

e. Form and size of the terminal hook.

f. Form and size of the processes and lamellae which some-
times occur on the segments of the right foot. '

g. Form of terminal processes of second segment of the ex-
opodite of the left foot.

h. Form, size and segmentation of the endopodite. It may
be one- or two-segmented, may be rudimentary, or may acquire
considerable length. Its tip may be armed with setae, or with
two more or less prominent spines.

PRIMITIVE STRUCTURAL CHARACTERS.

In discussing the structural relationship of the species, it is
necessary, if any phylogenetic conclusions are to be reached,
to determine what are the more primitive characters. This is
a matter of some difficulty and must be largely, perhaps, con-
jecture.

The typical copepod appendage consists of two basal segments
with three-segmented exopodite and endopodite. We may as-
sume that the fifth feet of both sexes have been derived from
such a typical structure by a process of reduction. I call this
an assumption, for I do not feel certain that it is true. It
seems, however, most probable in the light of present knowl-
edge. Granting this assumption, it would follow that the most
primitive form would be the one that most nearly approaches
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this type; the more nearly equal in length the right and left
feet, the more primitive the form; the more nearly the endo-
podite approaches a three-segmented structure of the same
length as the exopodite, the more primitive the form, ete. Of
course, this reduction may not have been correlated in different
structures; for example, a two-segmented endopodite might pos-
sibly be found in a recent form, although in most a one-seg-
mented condition exists. Generally speaking, however, it would:
be true that a specias would be considered the more primitive in’
proportion as it approaches more or " less closely to a form hav-.
ing its feet composed of three-segmented rami. Itisto be sup-
posed that this reduction may have gone on at the same time
in two or more lines, so that the fact of a similar stage of re-
duction in the segments of the feet would not in all cases imply
close relationship, although many times this would be true.
The common presence in two or more forms of a structure that
was developed rather than left behind in the process of reduc-
tion, would be pretty good evidence of close relationship.

It must be borne in mind, too, that very little is known of
the amount of variation in the structures.of Diaptomi, and
further knowledge may modify present conclusions. For ex-
ample, it is difficult to correlate the peculiar armature of the
antepenultimate segment of the right male antenna with other
structures, and it is possible that it may appear that these
structures are much more variable than is now supposed.

THE OREGONENSIS GROUP.

This group includes D. oregonensis, Reighardi, mississippi-
ensts, pallidus, and possibly Bakeri and franciscanus. Leaving
Bakeri and franciscanus out of consideration for the time be-
ing, the members of the group agree in the following charac-
teristics: ,

All are without a distinet appendage on the antepenultimate
segment of the male right antenna. All have the lateral spine
near the end of the second segment of the right male exopodite,
and have a small spine near the inner margin of the same seg-
ment. The terminal processes of the left foot of the male are
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digitiform in D. oregonensis, franciscanus and Reighardi, the
inner one is falciform in D. pallidus, while in D. mississippi-
ensts and D. Baker: they are elongated and digitiform. In the
female the fifth feet are nearly the same in all these species.
All have two spines on the second segment of the exopodite.
The lateral spines of the female abdomen are most pronounced
in D. Bakery and D. mississippiensis, but are not large in any
of the species. In D. oregonensis the right and left feet are
nearly of the same length. In the other cases there is consid-
erable difference between the lengths of the two feet.

As to distribution, D. oregonensisis known to live from
about the parallel of 42 degrees north to the Saskatchewan re-
gion, and very likely has a still further extension towards the
Arctic. D. Reighardi is localized, so far as is known, to the
northern part of the southern peninsula of Michigan. D. mis-
sissippiensis is found only in the gulf states. D. pallidus is
found in the Mississippi valley from Wisconsin south, and as
far west as the Rocky mountains.  D. Bakeri and D. francis-
canus have been found only in California, and each only in a
single locality, although, of course, it is probable that they will
be found to have a wider distribution.

It seems to me that D. oregonensis, pallidus, Reighardi and
massissippiensis have clearly a very close relationship, as shown
by the absence of the antennal appendage and the very close
resemblance in the male fifth feet; this is noticeable in the pro-
portions of the segments, the location of the lateral spine, and
especially in the presence of the small spine near the inner
margin. D. Baker: and D. franciscanus have this small spine,
which makes me feel quite certain that they must be in the
same line.

The phylogeny of part of the group seems to me quite clear.
D. oregonensis is the most primitive form. Its wide distribu-
tion in the cold temperate region is entirely in harmony with
this supposition. It or its immediate ancestor inhabited the
waters of the United States south of the ice at the height of
the glacial period. As the ice disappeared, it gradually moved
towards the north, adapting itself only in a slight degree to
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the changes of the environment. D. pallidus may be derived
from D. oregonensis. It has gradually taken the place of D.
oregonensis through the Mississippi valley. The difference in
structure between D. oregonensis and D. pallidus is doubtless
due to minor influences of the environment, accompanied by
isolation. It is not likely that the morphological differences
can be traced to any specific inflnences of environment. D.
mississippiensis, which is still furtheir removed from D. oregon-
ensis, is of later origin, and in a more limited habitat has de-
veloped more pronounced structural differences.

D. Bakeri and D. franciscanus differ from the other members
of the group in that they have an appendage on the antepenul-
timate segment of the right male antenna. If it should appear
that this appendage is an invariable character, these two species
should, doubtless, be separated from the group. The position
of the lateral spine on the right exopodite of the male fifth
foot and the presence of the small inner spine on the same seg-
ment make one feel that these two species must belong in the
oregonensis group.

The endopodites of the male fifth feet in D. Bakeri are two-
segmented, and the right exopodite in D. franciscanus is fre-
quently two-segmented. The endopodites of the female fifth
feet in D. Bakeri are also two-segmented, and in both D. Bakeri
and D. franciscanus the exopodites of ‘he female fifth feet are
three-segmented. Thus D. Bakeri and D. franciscanus have
many of the characteristics of what I have assumed to be prim-
itive structures, and it is possible that these peculiarities have
been retained in their somewhat limited habitat; this must be
a matter of conjecture, however, because of our slight knowl-
edge of the distribution of‘the California species.

The relationships of the members of the group may then be
expressed in the following way:
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mississippiensis

Bakeri pallidus
franciscanus ‘—Reighardi

u’ansis :

THE TENUICAUDATUS GROUP.

This group includes D. tenuicaudatus, sicilts, Ashlandi, mi-
nutus, Birgei, siciloides, Wardi and shoshone. All, with the
exception of Birgei and siciloides, agree in having a slender
straight appendage on the antepenultimate segment of the right
antenna of the male; these, however, are not the only species
with this appendage. The male fifth feet of D. tenuicaudatus,
D. sicilis and D. shoshone resemble each other very closely. In
D. Ashlandi and D. Birgei the most marked difference is in
the position of the lateral spine.

D. Birgei has an exceedingly short appendage on the ante-
penultimate segment of the male right antenna, and D. siet-
loides has a short hook. In all members of the group, with the
exception of D. shoshone and D. minutus, there is a hyaline
lamella on the posterior surface of the first segment of the
right exopodite. This peculiarity is found in some species
outside this group, especially in those of the signicauda group,
and may indicate a common structural relationship between the
groups. D. minutus differs not only in the position of the
lateral spine, but in the form of the terminal hook, and in the
rudimentary right endopodite. In the female fifth foot, too,
D. minutus differs in that the endopodites are rudimentary,
and that they have three spines on the second segment of the
exopodite. D. shoshone has elongated terminal spines on the
endopodite of the female fifth foot and has a distinetly three-
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segmented exopodite. D. shoshone by its size is separated from
the rest of the group, but its structural relationships seem to be
very close.

D. minutus is most widely distributed, being found from tk-
northern United States to Greenland :nd Iceland, but not on
the Eastern Continent. D. Ashlandi and D. sicilis, so far as
known, are limited to the northern tier of states in the United
States. D. Birget and D. sicilotdes belong to warmer waters
but probably do not occur south of the Ohio river, while D.
shoshone is peculiar to the mountain region of the West. D.
tenuicaudatus is a recent find, and is, so far, reported from only
one locality, in the Saskatchewan region.  D. sicilis and D.
Ashlandt are distinctly lovers of cold water. In Green lake D.
sicilis cecurs in the winter months and D. menutus in the sum-
mer rconths. (Marsh, ’97, Marsh, ’03.) D. tenuicaudatus is
considered the most primitive form because of the slender female
abdomen without armature, the nearly equal length of the
male fifth feet, and the twosegmented endopodite of the
left fifth foot of the male. D. sicilis is the most nearly re-
lated to D. tenuicaudatus. D. shoshone comes very close to
it, but if it is in this line it must have been subjected
to peculiarly favorable circumstances of food to have developed
such an enormous size. D. Ashlandi might easily have been de-
rived from D. tenuicaudatus, but the separation must have
taken place at a comparatively remote time. D. siciloides and
D. Birgei are somewhat more specialized forms from the same
stock as D. sicilis. D. minutus, according to the standard I
have set up, is the most specialized of the group; there is a
marked difference in the lengths of the fifth feet of the male,
and there is a striking reduction of the endopodites in the fifth
feet of both sexes. The (;nly noticeable primitive character is
the three spines of the second segment of the exopodite of the
fifth feet of the female. From its wide distribution we might
well think of D. minutus as an early form from which the
others have been derived, were it not for its specialized charac-
teristics. As it is, we must think of it, perhaps, as not derived
from D. tenwicaudatus, but as having a common ancestry with
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this form. The relationship of this group, then, may be ex-
pressed by the following diagram:
sieilis

Birgei siciloides

/ shoshone

Wardi

Ashlandi

T

tenuicaudatus

minutus

L

D. Tyrelli has no appendage of the antepenultimate segment
, of the right male antenna, but the structure of the male fifth
I foot leads me to think that it should be classed with this group.
] It must be considered as somewhat distinetly separated from
the rest of the group, and its phylogeny is uncertain.

THE LEPTOPUS GROUP.

This includes D. leptopus, leptopus var. piscinge, conipe-
datus, stagnalis, Lintoni, spatulocrenatus and clavipes.. . D.
comipedatus, D. spatulocrenatus and D. stagnalis have a hook
on the antepenultimate segment of the right antenna of the
male. The others have a lateral hyalive lamella. D. lepfo-
pus, D. leptopus var. piscinge, D. conipedatus and D. clavipes
have a hook in the posterior face of the second basal segment
of the right fifth foot of the male, this hook being most pro-
nounced in the case of D. clavipes. The published figures do
not indicate the presence of such a hook in D. Lintoni or D.
stagnalis, but Schacht’s description of D. stagnalis speaks of
the presence of a “large, smooth, hyaline lamella.” This may
represent the hook of the other species. In the female fifth
foot, the second segment of the exopodite has either two or
three spines in D. leptopus, and three in D. clavipes, D. conipe-
datus, D. spatulocrenatus and D. Lintoni. In D. stagnalisthe
exopodite is distinetly three-segmented. The endopodites of
the female fifth feet in D). stagnalis are two-segmented.
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D. Lintoni has been found only in the Yellowstone park. D.
conipedatus has thus far been found only in Louisiana, and
D. clavipes in Towa and Nebraska. D. spatulocrenatus has
been found only in the island of Nantucket. D. stagnalis prob-
ably occurs generally throughout the Mississippi valley, and D.
leptopus not only in the Mississippi valley but north into Brit-
ish America. , |,

I have called this the leptopus group because D. leptopus is
the most common species. In many respects, however, D. stag-
nalis may be considered the more primitive. This is notably
the case in the characters of the female fifth feet—the threc-
segmented exopodite, and the two-segmented endopodite. From
its distribution, one would think of D. leptopus as the more an-
cient form. In the antennal armature, D. stagnalis, D. coni-
pedatus, D. spatulocrenatus and D. Lintoni are most nearly
alike.

I think one can do little more than guess st the relationships
of the members of the group. D. clavipes is apparently the
most specialized. The probable relationships may be put, pro-

visionally, as follows:
clavipes

spatulocrenatus

7

Lintoni

/

pedatus

leptopus stagnalis
THE SIGNICAUDA GROUP.

This consists of D. signicauda, washingtonensis, nudus and
Judayi. They are put together because of the common character
of the posterior process on the female abdomen. D. Judayi has
a straight process on the antepenultimate segment of the right’
antenna of the male. The others agree in having a hook. D.




398 Wisconsin Academy of Sciences, Arts, and Letters.

signicauda and D. Judayi have a hyaline lamella on the first
segment of the right exopodite. D. washingtonensis alone has
the primitive character of a two-segmented endopodite in the
male fifth foot. D. Judayi has the most pronounced spines on
the first segment of the female apdomen. It seems that there
should be no question of putting these species together on the
ground of the posterior process of the first segment of the fe-
male abdomen, although this appears late in the development
of the individual and it is very possible that the peculiarity
originated in different lines. )

With this group I should place D. Trybomii, although it 1s-
somewhat aberrant in many details of structure. The asym-
metry of the female abdomen would lead ns to conjecture & re-
lationship with the signicauda group, but a relationship much
more remote than that of the other members. The male fifth-
foot, while peculiar in many respects, yet bears a marked re-
cemblance to the fifth feet of the group in question. In the
“dorsal hump,” too, there is a reminder of D. signicauda. The
group seems to be nearly related to the tenwicaudatus group,
and is probably an offshoot of it.

One species of this group can hardly be picked out as the
most primitive. I have called it the signicauda group, simply
because that was the first of the species to be described.

THE ALBUQUERQUENSIS GROUP.

In this group are included D. albucuerquensis, dorsalis,
asymmetricus, purpureus and saltillinus. All have a hooked
process on the antepenultimate segment of the right antenna of
the male. The principal reason for putting them together,
however, is the similarity of the male fifth feet. In all, the
endopodites are short and composed of a single segment. In
all, except D. albuguerquensis and D. saltillinus, there is a hya-
line process on the inner margin of the second basal segment of
the right foot; D. saltillinus has a tubercle on the inner margin,
and both D. saltillinus and D. albuquerquensis have a peculiar
_process on the posterior surface of this segment. In all thereisa
transverse ridge on the posterior surface of the first segment of
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the right exopodite; in most cases this runs across the segment.
In all, except D. saltillinus, there is an oblique ridge on the pos-
terior surface of the second segment of the right exopodite. In
all, except D. purpureus, the terminal segment of the exopodite
of the left foot is armed with a digitiform proce.s and « slen-
der articulated spine; this spine in D. salfillinus is curved. The
fifth feet of the females, too, resemble each other. In all, the
exopodites are three-segmented. The endopodites are short,
and in all, except D. saltillinus, are armed with two rather
prominent spines. The female abdomens, with the exception of
D. asymmetricus, resemble each other; in D. dorsalis and D.
purpureus the first segment is especially long and slender, but
it is stouter in D. saltillinus and D. albuquerquensis. In D.
asymmetricus the general form is like that of D. purpureus,
but there is the marked peculiarity of the lateral process.

D. albuquerquensis, D. dorsalis and D. saltillinus differ from
the other species of the group in the peculiar dorsal processes
of the fifth thoracic segment.

I have called the group the albuquerquensis group, not be-
cause there is any reason to think that this species is the most
primitive, but because it was the first described. There would
seem to be little question of the close affinity of all the members
of the group. D. saltillinus differs more widely than do the
others. D. saltillinus, too, is the most northern species, the
others being distinctly southern, D. albuquerquensis being
found in Colorado, New Mexico and Mexico, and D. purpu-
reus and D. asymmetricus in Cuba.

It is hardly possible, with the present knowledge, even to
guess at the phylogenetic relationships of the group.

D. sanguineus and D, Hiseni T am not prepared to locate,
even tentatively. It should be noticed, perhaps, that D. albu-
querquensts, dorsalis, saltillinus, Trybomz, sanguineus and stg-
nicauda all have a pronounced dorsal process or hump. This
may indicate some relationship, but it does not seem clear
enough to lead to a grouping of these species.

Of the groups I have formed, it seems to me that the fenui-
ceudatus group is the nearest to the primitive form; it does
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not appear likely, however, that the others are derivatives of
this, but rather that they go back to & common ancestry which
resembled fenuicaudatus more nearly than the others.

FACTORS CONTROLLING THE DISTRIBUTION OF THE DIAPTOMI.

I think it will appear evident from the discussion of the
groups of the Diaptomi that there are two great factors con-
trolling their distribution. One is ease of water communica-
tion, the other is temperature. There is no reason to think
that, under ordinary circumstances, species are distributed in
any way except by water carriage. The existence of species
isolated in particular localities seems pretty conclusive evi-
dence of this; this is seen in the peculiarly localized habitat of
D. Reighardi, in the distribution of D. Birgei, and in the pres-
ence of D. siciloides in Cedar lake, Wisconsin, although it
has been found in no other part of the state.

An examination of the distribution of the members of the
different groups shows very clearly the prominence of the two
factors mentioned above. In the oregonensis group, D. Reigh-
ardi, D. Bakeri and D. franciscanus are localized species. D.
oregonensis is a distinctly northern species, while D. MISSIS-
sippiensis is as distinctly southern. D. pallidus has a some-
what wider range, but apparently through communicating
waters.

Of the tenuicaudatus group, none are found in the South.
D. tenuicaudatus has been found only in the far North. D.
minutus has the widest range, being found from Icelsnd to
southern Wisconsin. D. sicilis and D. Ashlandi are confined
_ to the northern tier of states, while D. siciloides and D. Birget
are probably limited, speaking in a very general way, to the
region between the parallels of 39° and 43°. The distribution
with reference to latitude is very marked in the case of most
of the members of this group.

Of the leptopus group, D. leptopus is the most widely dis-
tributed, being found not only through the Mississippi valley
put north into British America. D. clavipes and D. Lintoms
are probably somewhat localized. D. stagnalis is found from
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Illinois south, while D. conipedatus is found only in the South.
Here again is pretty clear evidence of the importance of the
factors of water carriage and temperature.

The signicauda group is confined to the mountain region ot
the West, and I assume it to be a product of isolation. There
is no evidence of the effect of temperature in the distribution
of the members of this group.

The albuguerquensis group is distinctly southern. D. sal-
tullinus, the most aberrant member of the group, is found as far
north as Nebraska and as far south as Florida, if I am cor-
rect in supposing that D. albuquerquensis Schacht is D. saltil-
linus Brewer. The distribution of this group, as in the case
of the others, gives distinct evidence of the effect of latitude.

Both Forbes and Ward, following European authors, have

. -thought that elevation was a controlling factor in the distri- N

bution of fresh water organisms. So far as Diaptom: are con-
cerned, I see no reason for thinking that elevation has any ef-
fect in controlling the distribution of our American species,
except in the indirect way that elevation is accompanied by
low temperature. It seems clear to me that the species of Di-
aptomi are commonly confined within rather narrow limits of
temperature.

p1aPTOMUS Westwood.

1785. Cyclops O. F. Miiller.

1820. Monoculus Jurine.

1836. Diaptomus Westwood.

1838. Cyclopsina Milne-Edwards.

1838. Glaucea Koch.

1848. Cyclops Nicolet.

1889. Diaptomus De Guerne and Richard.

1897. Diaptomus Schacht.

Although the number of described species of Diaptomus has
greatly increased since the publication of De Guerne and Rich-
ard’s Révision, and it might be thought wise to subdivide the
genus, it has not seemed to me best. The description as given
by them is exact, and it seems undesirable to make any change
in it.

26—S. & A.
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The following description is taken from the Révision with-
out any change:*

“Cephalothorax segmentis constans 7, quorum anteriora duo
indistincte sejuncta caput componunt. Segmentum ultimum
thoracale in femina sat magnum, postice in medio profundius
emarginatum adque latera saepius utrinque in laminam exieus
biangulatam.  Abdomen breve thorace angustius, in femina
(ramis caudalibus inclusis) segmentis 4, quorum primum in
parte antica dilatatum saepiusque utrinque mucrone laterali
armatum est; in mare vero segmentis 6 ejusdem fere latitudi-
nis compositum.  Rami caudales setis 5 uniarticulatis et plu-
mosis, setaque alia multo tenuiore intus adfixa praediti. Frons

1 The following translation of the original account of the genus
Diaptomus may be given:

Cephalothorax always of seven segments, of which the two anterior,
indistinctly separated, form the head. The last thoracic segment in
the female is rather large, posteriorly in the middle rather deeply
emarginate, and quite frequently produced laterally on both sides
into a biangulate lamina. Abdomen short, narrower than the thorax,
in the female, including the caudal rami, of four segments, of which
the first is dilated anteriorly, and commonly armed with a lateral
spine on each side; but in the male it is composed of six segments of
nearly equal width. The caudal rami are armed with five uniarticulate
plumose setae, and with another much more slender seta attached on
the inner side. The front is provided with two very minute tentaculi-
form appendages. The antennae of the first pair are composed of
twenty-five segments, which increase a little in length toward the tip;
the right antenna of the male is geniculate with the articulation be-
tween the eighteenth and nineteenth segments; the six preceding are
swollen, and the five following more or less united into two segments.
The outer ramus of the second pair of antennae is longer than the in-
ner, composed of seven segments, the last segment longest of all and
armed with very long apical setae; the setae attached to the preced-
ing segments are short and nearly equal. The second pair of maxillae
are short and thick; the third pair are elongate, turned forward, of
seven segments, and furnished with short setae. The eight anterior
swimming feet are biramose, the inner ramus of the first pair of two
segments, and of the following pairs of three segments; the feet of the
last pair, different from the others, are of five segments, with the
second segment arm on the inner side with a small attendate for
rudiment of an innmer ramds; in' the female they are short, equal to
each other, the last segment very short and rudimentary, the penulti-
mate always produced into a strong hook, curved inward; the right
foot of the male is subcheliform, with the last segment formed into a
very long movable hook. The eye is single.
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appendicibus tentaculiformibus 2 minimis instructus. Anten-
nae primi paris articulis 25 apicem versus parum longitudine
crescentibus compositae; dextra maris articulatione inter ar-
ticulum 18-mum et 19-mum geniculans, antecedentibus 6-tumi-
dis, sequentibus 5 in 2 modo confluentibus articulos. Ramus
antennarum 2-di paris exterior interiore longior 7 -articulatus,
articulo ultimo omnivum maximo setisque longissimis apicalibus
instructo; setae articulis antecedentibus inhaerentes breves
et fere equales. Maxillae 2-di paris breves et crassae; 3-tii
paris elongatae et antice vergentes 7-articulatae setisque brevi-
bus obsitae. Pedes anteriores 8 biramosi natatorii, ramo inter-
iore in 1-mo pari 2-, in sequentibus 3-articulato pedes ultimi
paris ceteris dissimiles 5-articulati, articulo 2-do intus appen-
dice parva vel rudimento rami interioris instructo; in femina

breves inter se equales, articulo ultimo perbrevi et rudimentari,
penultimo sine fine in unguem validum introrsum curvatum
exeunte; dexter maris subcheliformis, articulo ultimo in un-
guem mobilem longissimum conformato. Oeculus unicus.”

ANALYTICAL KEYS.

Artificial keys are always unsatistactory, and yet they seem
necessary in order to help one to a determination of species.
In the following keys an attempt has been made to indicate
the groupings of species by a few salient points. The result
is not what could be wished, but it is hoped that it will be of
assistance, especially to those who are not familiar with the
classification of the genus. The synopses of DeGuerne and
Richard are by all odds the most satisfactory of those hitherto
published ; accordingly these analyses are based on their work.
No attempt has been made to carry the analysis of the charac-
teristics of the females far enough to determine all the species,
for it is impossible, in some cases, to separate the females of
related species. A final determination can be made only when
one has the male forms. :
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ANALYTICAL KEY TO THE NORTH AMERICAN SPECIES OF DIAPTO-
MUS BASED ON THE CHARACTERS OF THE MALR.

Antepenultimate segment of the male right antenna with-
out a district appendage,
Antepenultimate segment slightly produced at the
distal end into a blunt poiat, first segment of
right exopodite with marked quadrangular hy-

aline appendage, .......coeeeeeacsarniontanaaennne e Birgei
Right and left feet nearly equal in leagth, terminal .
hook of right foot symmetrical, ..........ccceevenn oregonensis

Left foot shorter than right,
Left foot reaching beyond first segment of the ex-
opodite,

Terminal hook of right foot uaniangular, right
endopodite equal in length to first segment

of the ex0podite, ....ovvveneerreeneieeceeerennns Reighardi
Terminal hook biangular, right endopodite large,
longer than first segment of the exopo-

QILE, +evverecnvreonnnresnaseansaaacerans mississippiensis
Left foot reaching end of first segment of the
exopodite,

Inner process of the terminal segment of the
left exopodite falciform, no hyaline append-
age of first segment of right exopodite, .......... pallidus
Inner process of terminal segment of left ex-
opodite digitiform, a hyaline appendage on
internal distal angle of first segment of
right exopodite, «..oooveeveimaniieeeiitaaianenes Tyrelli
Antepenultimate segment of male right antenna with
hyaline lamella,
Hyaline lamella broad, extending beyond the end of
the segment, second basal segment of the right
exopodite armed on the posterior surface with a
SIAIl DOOK, +.nvveerronneonesusenmenonesenenecnsnesens leptopus
Hyaline lamella narrow, extending beyond the end of
the segment slightly, if at all, first basal segment
armed with a hook equal in length to the first
segment of the exXOPOAIte, ..coverrerrreainetiiaiean clavipes
Antepenultimate segment of the right antenna bears
a slender straight process,
This process is much shorter than the penultimate
segment,
Right endopodite rudimentary,
Lateral spine of the second segment of the right
exopodite is terminal, ........c.oeceeeiieinerieees Lintoni
Lateral spine of the second segment of the ex-
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opodite is near the proximal ead, the anten-
nal process is dentate on the outer margin,
Right endopodite about equals in length the first
Segment of the exopodite, lateral spine median,
The process of the antepenultimate segment of the
right antenna nearly equals or equals the penul-
timate segment,
The right endopodite equals in length the first seg-
ment of the exopodite, spines of the first basal
segment large, tenuicaudatus
The right endopo'dite exceeds the length of the
first segment of the exopodite, spines of the
first basal segment small, ......... ... .. . .. .Sicilis
The process of the antepenultimate segment of the
antenna exceeds in length the penultimate seg-
ment,
Large. Lateral spine of the second segment of the
male exopodite is terminal or nearly so,
The antennal appendage only slightly longer than
the penultimate segment, antennae equal in
length to cephalothorax, shoshone
Antennal appendage exceeding in length the ul-
timate segment, antennae reaching the furea, ......Wards
Small. The lateral spine of the second segment of
the right exopodite is on the proximal half of
the segment, the antennae reach beyond the
furca,
Lateral spine of the second segment of the right
exopodite short, right endopodite rudimentary, ....minutus
Lateral spine long, right endopodite equals in
. length the first segment of the exiopodite, Ashlandi
The antepenultimate segment of the right antenna bears
a curved process,
The appendage equals or exceeds in length the penul-
timate segment,
The appendage about equals in length the last two
segments, the second basal segment of the
right foot is dilated on the inner margin, the
endopodites are two-segmented,
The appendage slightly exceeds in length the penul-
timate segment, second basal segment of the
right foot not dilated on the inner margin, the
left endopodite one-segmented,
The appendage ‘is shorter than the penultimate seg-
ment,
One c¢r both terminal brocesses of the last seg-
ment of the left exopodite are distinectly falci-
form,




The right eadopodite is small, shorter than
the first segment 'of the exopodite,
Terminal segment of the right exopodite is
elongate,
Right endopodite rudimentary, left endopo-
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dite 2-segmented, spatulate in form, ... .spatulocrenatus

Terminal segment of right exopodite much
the broadest at the distal end, lateral
spine nearly terminal and straight,
left endopodite elongate, ............--

Terminal hook of right exopodite falci-

form, lateral spine at the distal third
of the segment, second basal segment
of the right foot broad at the distal
end with process at the external distal
ANEIE, ...t

Terminal segment of right exopodite of usu-
al length,

Lateral spine terminal,

Inner surface of left endopodite rugose,

a very large species, .........ooeennen

Segments of right foot short and broad.

terminal hook long and strongly

curved, lateral spine long and

Straight, ...coceeeecrerree ey

The right endopodite is distinctly longer than

the first segment of the exopodite,

The first segment of the right exopodite has an
oblique ridge on its dorsal surface,

The first segment of the right exopodite has
a transverse ridge, the lateral spine of the,
terminal segment is about one-half as
long as the segment, .........cceeerereccs

The first segment of the right exopodite has
two curved processes on its dorsal surface,
the lateral spine of the terminal segment
equals or exceeds in length the segment,

The first segment of the right exopodite does
not have a transverse ridge on the dorsal
surface,

The lateral spine of the terminal segment of
the right exopodite is terminal, the en-

. .conipedatus

...sanguineus

dopodites are distinctly two-segmented, ........ Bakeri

The lateral spine is situated on the distal
third of the terminal segment of the right
exopodite, the right endopodite is indis-
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tinctly two-segmented, the left one-seg-
mented, washingtonensis
The right endppodite equals or only slightly ex-
ceeds the first segment of the eXopodite,
The terminal segment of the right exopodite
has a transverse ridge on its dorsal sur-
face, the lateral spine exceeds in length
the segment, albuquerquensis
The terminal segment of the right exopodite
does not have an oblique ridge on its dorsal
surface, the lateral spine is short, about one-
half the length of the segment, novamezricanus
The terminal processes of the left exopodite are
digitiform, the right endopodite shorter than
the first segment of the exopodite,
The right .endopodite triangular in form, first
segment of the exopodi

The first segment of the right exopodite with
hyaline ‘appendage,

Appendage at the inner distal angle, endopo-
dite about equals the first segment of the
exopodite,

Appendage on inner distal half, quadraagular
in form, endopodite much shorter than the
first segment of the exopodite,

a transverse ridge, second segment with
oblique ridge and hyaline process near the
outer margin, PUrpureus

ANALYTICAL KEY TO THE N ORTH AMERICAN SPECIES OF DIAPTO-
MUS BASED ON THE CHARACTERS OF THE FEMALE.

The endopodites of the fifth feet are shorter than the
first segments of the exopodites,
The first antennae do not reach the end of the furca,
The endopodites are one-segmented,
The exopodites "are two-segmented, the fifth
cephalothoracic segment has a dorsal
process, the first abdominal segment is
asymmetrical, its distal end being ex-
panded to the right, Trybomsi
The exopodites are three-segmented, there is no
dorsal process, the abdomen is symmetrical, purpureus
The fifth cephalothoracic segment has a dorsal
process, the first abdominal segment is asym-
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metrical, its distal end being expanded to the
TIGRE, o vvevnenenneonmnserme et Tryboms
The endopodites are two-segmented,
Terminal spines of endopodite fully as long as

the endopodite, a large species, ....caeeeeiaen stagnalis
Terminal spines of endopodite short, a moder-
ate Sized SPECIES, .....cieeeeccrarianeesnenes Biseni

The first antennae equal or exceed the length of the
whole body including the furca,
The endopodite is rudinmientary, ........-- e eeeaaeees minutus
The endopodite equals in length about cne-half the
first segment of the exopodite,
Fifth cephalothoracic segment with dorsal pro-
cess, endopodite one-segmented, .......e.eeeeeee saltillinus
Fifth cephalothoracic segment with dorsal pro-
cess, endopodite commonly two-segmented, . .albuguerquensis
The endopodite exceeds in length one-half the first
segment of the exopodite, )
The fifth cephalothoracic segment is armed with

two ‘Jorsal DrOCESSES, .....ceoeeeceecnmmrenmeererss dorsalis
The first segment of the abdomen has a prom-
inent swelling on the right Side. .oveeecacaanns asymmetricus

The endopodite equals or exceeds in length the first
segment of the exopodite,
There is a digitiform process on the right pos-
terior border of the first abdominal segment.
This process is variable in leagth, typically,
in signicauda, extending far beyond the sec-
ond segment, signicauda, nudus, washingtonensis, Judayi
(These species can be satisfactorily separated
only by the characteristics of the male. Gen-
erally the abdominal process is much more pro-
nounced in signicauda. The lateral projec-
tions of the abdomen are strongest in Judayi,
less pronounced in nudus and about equally
prominent in washingtonensis and signicauda).
The first abdominal segment bears no process on its
right hand posterior margin,
The lateral spines of the abdomen are either ab-
sent or very minute, '
The exopodite is distinctly three-segmented,
Antennae equal to cephalothorax, a Very

1arge SPECIES, «.eovovesnansarsnaneonsorenceces shoshone
Antennae reach to furca, ...........cecenemereeecens Wardi
The exopodite is two-segmented, the abdomen
elongated,

The abdomen is very much elongated, the
lateral swelling of the first segment very
SHERY, ..eovvevronrmsorennnameencens ....tenuicaudatus
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Lateral swelling of first abdominal segment
distinct, sicilis, Ashlandi, oregonensis,
pallidus, Reighardi, mississippiensis, Lin-
toni, spatulocrenatus.

(These species cannot be satisfactorily separ-
rated by the characteristics of the fe-
male, although the limits of size will
help somewhat.)

The lateral spines of the abdomen are distinct,

The exopodite is distinctly three-segmented,
the endopodite is two-segmented, ............... Bakert

The exopodite is two-segmented, the endopodite
one-segmented, the second segment of the
‘exopodite has three spines, conipedatus,
clavipes, Tyrelli, leptopus.

(These cannot be separated by the char-

acteristics of the female.)

The second segment of the exopodite has two
spines, siciloides, sanguineus, Birgei, nova-
mezicanus.

DIAPTOMUS OREGONENSIS Lilljeborg.
Plate XV, figs. 1, 4, 7.

1889. Diaptomus oregonensis DeGuerne and Richard, p- 53;
pl 11, fig. 5; pl. IIT, fig. 8.

1893. Duiaptomus oregonensis Marsh, p. 200; pl. IV, figs. 4, 5.

1895. Diaptomus oregonensis Marsh, p. 8; pl. VII, fig. 5.

1895. Diaptomus oregonensis Herrick and Turner, p- 72; pl
IV, figs. 7-12; pl. IX, fig. 3.

1897. Diaptomus oregonensis Schacht, p. 151; pl. XXIX, figs.
1 and 2. 4

1906. Duaptomus pygmaeus Pearse, p. 244 ; figs. 1, 2 and 3.

Of medium size. Cephalothorax widest at the middle. The
first segment of the cephalothorax exceeds in length the three
following segments. The last segment is slightly ‘produced
laterally and armed with two minute spines.

The first segment of the female abdomen equals in length
the rest of the abdomen. It is slightly expanded laterally,
and sometimes bears two very minute lateral spines; thess,
however, are not always present. The second segment is shori =
than the third, and the third shorter than the fureal rami.
The length of the furcal rami is twice their width; they are
finely ciliate on the inner margin.
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The antennae are 25-segmented and nearly reach the ends of
the furcal setae. The right male antenna is swollen anterior
to the geniculating joint; the antepenultimate segment has no

special armature.

The first basal segments of the female fifth feet have the
spines of the posterior surface of moderate size. The lateral
hair of the second basal segment is of moderate size. ~The
first segment of the exopodite is twice as long as wide. ~ The
hook of the second segment is slender and rather slightly
curved. It is finely denticulate on the inner margin. The
third segment is ordinarily represented by two spines, of which
the outer is the longer. In some cases, however, the inner
spine arises from a small segment, which represents the third
segment of the exopodite. The endopodite slightly exceeds in
length the first segment of the exopodite. It is obtusely point-
ed, is setose at the tip, and armed with two rather long terminal
spines.

The first basal segments of the male fifth feet have the spines
of the posterior surface of moderate size. The second basal
segment is a little less than twice as long as wide. The lateral
hair is situated at the beginning of the distal third. The first
segment of the exopodite i3 trapezoidal in form, its length and
breadth are about equal, and it is somewhat produced on ths
distal exterior angle. The second segment is twice as long as
its width and is slightly curved on the exterior margin. On
the posterior surface near the internal margin it bears a smal:
spine; this is situated at the end of the proximal third of the
segment. The lateral spine is situated near the end of the
segment; it is about two-thirds as long as the segment, is
slightly curved, and minutely denticulate on the inner margin.
The terminal hook is slender, regularly curved, and nearly
equals in length the whole of the right foot. It is finely den-
ticulate on the inner margin. The endopodite is one-segment-
ed, rather stout, and exceeds in length the first segment of the
exopodite. It is setose at the tip.  The left foot equals in
length the right. The second basal segment is in form like
the corresponding segment of the right foot, but is somewhat
smeller. There is a slight projection on its inner margin.
The lateral hair is situated at the beginning of the distal third.
The first segment of the exopodite is twice as long as wide.
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The outer margin is convex, the inner sinuate and setose. The
second segment is produced into two finger-like processes, one
-exterior and one interior. The exterior one is finely denticu-
late on the inner margin. The interior process bears & small
process on its base which projects inwards. The inner surface
of the segment is setose.

Length of female, 1.5 mm. Length of male, 1.4 mm. These
are the figures of Lilljeborg. There is considerable variation
in the length of specimens from various localities.

This is one of the most widely distributed of the North
American species. The type specimens were from Portland,
Oregon. It is by far the most common species in the lakes of
Wisconsin and Michigan, and occurs, though not in great num-
bers, in the Great Lakes. It is found in Towa, northern Illi-
nois and northern Indiana, in Minnesota, and I have speci-
mens from Kinistino, Northwest Territory. No extensive
«collections have been made in the eastern states, but it is found
in eastern Massachusetts, and I think it probable that this spe-
cies is distributed all over North America north of the latitude
of northern Illinois. In southern Illinois and in the southern
states its place seems to be taken by D. pallidus.

It is rather remarkable that a species of such wide distri-
bution should show so little variability. :

I have not seen specimens of Pearse’s pyginacus, but I have
gone over his description and figures very carefully, and I see
no reason to separate it from oregonensis. The only possible
points of difference which I can see, are the form of the hook
of the exopodite of the male right fifth foot, the form of the
endopodite of the left fifth foot of the male, and the form of
the female abdomen. Pearse states in his description that the
hook is curved somewhat “sharply.” His figure, however,
shows no sharper curvature than would be true of oregonensis.
The endopodite of the left fifth foot of the male is more pointed
than in typical oregonensis, but the form of this segment varies,
and frequently is as sharp as in his figure. Apparently, from
his figure, the abdomen of the female is somewhat broader than
in the type. These differences, however, if they are recog-
nizable differences, could hardly be considered more than va-
rietal.
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DIAPTOMUS REIGHARDI Marsh.
Plate XV, figs. 2, 6, 9.

1895. Diaptomus Reighardi Marsh, p. 9; pl. I, figs. 1-4.
1897. Diaptomus Reighardi Schacht, p. 169; pl. XXVIIL,
fig. 1.

Of moderate size. The first cephalothoracic segment nearly
equals in length the rest of the cephalothorax; the suture of
this segment is very distinet. The last cephalothoracic segment
is armed on each side with a minute spine.

The first segment of the female abdomen is elongated, nearly
equaling in length the remainder of the abdomen and the furca.
It is dilated laterally and in front. The lateral dilatations are
slight, and are armed on each side with a minute spine. The
second segment is about one-third shorter than the third. The
third segment is slightly shorter thau the furcal rami. The
* furcal rami are ciliate on the inner margin.

The antennze are 25-segmented and reach to the end of the
furca. The right male antenna is swollen anterior to the genie-
ulating joint; the antepenultimate segment has no appendage..

The spines of the posterior surface of the first basal seg-
mwents of the female fifth feet are very small. The first seg-
ment of the exopodite is twice as long as wide. The second
segment is prolonged into & sharp hook which is denticulate on
the inner margin. The third segment is represented by two
spines. The endopodite is one-segmented, slightly longer than
the first segment of the exopodite, is setose at tip, and armed
with two rather long spines.

The spines of the first basal segments of the male fifth feet
are moderately prominent. The second basal segment of the
right foot is about one-half longer than broad. The lateral
hair is situated at about two-thirds of its length. The length
of the first segment of the exopodite is about equal to its width.
It bears a slight fold on its posterior surface near the distal
end. The second segment is more than twice as long as wide,
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and concave on the inner margin. At about one-third of its
length is a small spine near the inner margin. The lateral
spine, situated at the beginning of the distal third of the seg-
ment, is slightly curved, and finely denticulate on the inner
margin. The terminal hook is slender, and equal in length to
the whole right foot. At slightly less than half its length there
is an abrupt angle. Distad of the angle, the inner margin of
the hook is denticulate. The endopodite is one-segmented,’
rounded at tip, and equal in length to the first segment of the
exopodite. The left fifth foot of the male reaches a little be-
yond the middle of the second segment of the right exopodite.
The second basal segment is a little longer than wide, and some-
what shorter than the corresponding segment of the right foot.
The lateral hair is situated at the beginning of the distal third.
The first segment of the exopodite is about as long as wide, its
distal end considerably narrower than the proximsl. The in-
ner margin is strongly convex and setose. The second segment
is about twice as long as the first, and is armed at the tip with
two finger-like processes; the outer of these processes is much
the larger, and is armed on its inner surface with & minute
setose pad. The inner process is separated from the main part
of the segment by a suture. The endopodite is slender, twice
as long as the first segment of the exopodite, and setose at the
tip. ’

Length of female, 1.1395 mm. Length of male, 1.0248 mm.

This species was found in collections made in connection with
the scientific work of the Michigan Fish Commission in Inter-
mediate lake, and in North lake on Beaver island. It also oc-
curred in a collection made by Dr. R. H. Ward in Crooked lake.
It was associated with D. oregonensis, to which it is closely re-
lated. It is apparently a rather narrowly localized species, for,
although collections have been made quite generally in the
Michigan and Wisconsin lakes, it has, so far, been found only
in these three localities.
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DIAPTOMUS MISSISSIPPIENSIS Marsh.
o
Plate XV, figs. 3, 5, 8.

1894. Diaptomus mississippiensis Marsh, p. 15; pl. I, figs.
1-3.

1895. Diaptomus mississippiensis Herrick and Turner, p. 78;
pl. XLVTI, figs. 1-3.

1897. Diaptomus mississippiensis Schacht, p. 173; plL
XXXIII, figs. 1-4.

Of moderate size. The suture of the first cephalothoracic
segment is very distinct. This segment is about equal in length
to the three following. The last cephalothoracic segment is
armed on each side with a minute spine.

The first abdominal segment of the female is as long as the
remainder of the abdomen and the furca. It is dilated later-
ally and in front, and bears two lateral spines of which the
right one is ordinarily somewhat the larger. The second seg-
ment is somewhat shorter than the third, and the third and the
furca are about equal in length. The length of the furcal rami
considerably exceeds their width, and they are ciliate on the
inner margin. The furcal setae are short and stout.

The antennae are 25-segmented and reach beyond the furca.
The right antenna of the male is much swollen anterior to the
geniculating joint; the antepenultimate segment has no append-
age.
The female fifth feet are rather short and stout. The spines
of the first basal segments are small. The lateral hairs of the
second basal segments are moderately long. The length of the
first segment of the exopodite is less than twice its width. The
hook of the second segment is short, acuminate and slightly
curved. It is denticulate on the inner margin. The third
segment is represented by two spines, of which the inner is the
longer. The endopodite is one-segmented and slightly exceeds
the length of the first segment of the exopodite. Tt is setose at
tip and bears two terminal spines.
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In the fifth feet of the male the spines of the first basal seg-
ment are rather large. The second basal segment of the right
foot is broader than long and much swollen on the inner side.
The lateral hair is at the beginning of the distal third. The
first segment of the exopodite is trapezoidal, and as broad as
long. The second segment is stout, its length exceeding its
breadth by about one-half. At the middle of its inner margin
is a small spine. The lateral spine is of moderate length, nearly
straight, and denticulate on the inner nargin. It is situated
at the distal angle of the segment. The terminal hook has the
symmetry of the curve broken by two rather abrupt angles;
‘its inner margin is finely denticulate. The endopodite is stout
and somewhat spindle-shaped. It is attached to the side of the
second basal segment. It is setose at the tip, and reaches nearly
- to the middle of the second segment of the exopodite. The sec-
ond basal segment of the left fifth foot is quadrate and nearly
equal in length to the corresponding segment of the right foot.
The lateral hair is situated well towards the distal end of the
segment. The first segment of the exopodite is trapezoidal, the
distal end being very narrow. The second segment consists
of an oval base and two elongated digitiform processes. The
basal part is setose on the inner margin. Of the terminal proc-
esses, the posterior one is the longer. The anterior one is
enlarged and denticulate at tip and is separated from the seg-
ment by a distinet joint. The endopodite is one-segmented and
nearly equal in length to the exopodite. The whole foot reaches
to the middle of the second segment of the exopodite of the right
foot.

Length of female, 1.2 mm. Length of male, 1.1 mm.

The original description was from material sent by Professor
Birge and obtained in Jackson, Mississippi. I have since found
it in collections made by Professor Birge in Guzman and Sh-
dell, Louisiana, and Schacht reports it from lakes in Florida.
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DIAPTOMUS PALLIDUS Herrick.
Plate XVTI, figs. 1, 2, 3.

1879. Diaptomus pallidus Herrick, p. 91; pl. II, figs. a-d.

1883. Diaptomus pallidus Herrick, p. 883; pl. VII, figs. 1-6.

1884. Diaptomus pallidus Herrick, p. 142; pl. Q, fig. 17.

1889. Diaptomus pallidus DeGuerne and Richard, p. 62; fig.
34.

1893. Diaptomus pallidus Marsh, p. 196 ; pl. III, figs 6, 7, 9.

1895. Diaptomus pallidus Herrick and Turner, p. 73; pl. IV,
figs. 1-6; pl. V, fig. 10; pl. XIII, fig. 17.

1897. Diaptomus pallidus Schacht, p. 144; pl. XXVTI, fig. 3.

1905. Diaptomus pallidus Pearse, p. 147.

A slender species of medium size. First cephalothoracie
segment considerably longer than the three following; the last
cephalothoracic segment bears two small lateral spines.

The first abdominal segment of the female nearly equals in
length the rest of the abdomen, is slightly dilated laterally, and
bears two minute lateral spines. The second segment is slightly
shorter than the third, and the third slightly shorter than the
fureal rami. The furcal rami are ciliate on the inner margin.

The antennae are 25-segmented and reach slightly beyond
the end of the furcal rami. The right antenna of the male is
swollen anterior to the geniculating joint, and without special
armature.

The female fifth feet are short and stout, the spines of the
first basal segments small. The lateral hairs of the second
basal segments are rather long. The exopodite is composed of
two segments, the third segment being represented by two
spines. The second segment is prolonged into a rather long
hook, and serrulate on the inner margin. The endopodite is
slightly longer than the first segment of the exopodite; the tip
is setose, and armed with two rather long spines.

In the male fifth foot the spines of the posterior surface of
the first basal segments are small. The second basal segment
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of the right foot is twice as long as broad, and the rather long
lateral hair is situated at about two-thirds of its length. The
first segment of the exopodite is longer than broad. The sec-
ond segment is twice as long as the first, and bears upon its
inner margin at the end of the proximal third a small spine.
The outer distal angle of the segment is truncated, and the
latoral spine, which is slender and slightly curved, is situated
at the beginning of this truncation. The terminal spine is
slender, curved, and slightly angular, and about once and a
half the length of the first segment of the exopodite. It is
denticulate on the inner margin, The right endopodite is slen-
der, of one segment, pointed at the tip, with minute terminal
setae, and equal in length to the first segment of the exopodite.

The left male fifth foot reaches about one-third the length
of the second segment of the right exopodite, although its
length is somewhat variable. The second basal segment is
quadrate and longer than broad. The lateral hair is situated
at about three-fourths of its length. The first segment of the
exopodite equals in length the corresponding segment of the
right foot; the distal end is about one-half the width of the
proximal. The second segment is one-half as long as the first.
It is armed with an outer finger-shaped process which has a
small pad on its inner margin, and an inner slender falciform
process which curves over the tip of the segment. This falei-
form process is armed with 2 blunt spine on its inner margin.
I fail to verify the armature as described by Herrick (95, p.
73.) The endopodite is slender, pointed, with minute ter-
minal setae, and is equal in length to the first segment of the
exopodite.

Length of female, 1.18 mm. Length of male, 1.043 mm.
These lengths are averages from specimens from St. Louis.
They are larger than I had obtained from Wisconsin speci-
mens, but not as large as the figures given by Herrick.

Herrick’s original description was of specimens found in
Minnesota. He afterwards reported a species “like pallidus”™
in Alabama. (Herrick, 87, p. 11.) In his final report he

27—S. & A.
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speaks of it as in the entire Mississippi valley, but without
specifying definite locations. '

Schacht (97, p. 146) says it is extremely abundant near
Havana, Il T have found it in only one locality in Wiscon-
sin,—Heart lake near Marquette. I have also found it in
collections from Elk lake, Clay county, Iowa. From the south-
ern states I have found it from Missouri, Tennessee, Arkansas,
Touisiana and Texas. It occurs, too, in Lake Minnequa in
Pueblo, Colorado, and in eastern Nebraska, and the presump-
tion is that it occurs at intermediate points between the Rocky
mountain region and the observed stations farther east. So
it would appear that it is not only found throughout the Mis-
sissippi valley, but that it is pretty well confined to that vallev,
and much more abundant in the middle and southern part of

the region.

DIAPTOMUS FRANCISCANUS Lilljeborg.
Plate XXVT, figs. 7, 11. Plate XXVTI, figs. 1, 2.

1889. Diaptomus franciscanus DeGuerne and Richard, p. 48;
pl. I, figs. 12, 13, 34; pl. III, fig. 23.

1895. Diaptomus franciscanus Herrick and Turner, p, 58; pl.
VIII, figs. 12 and 16.

1897. Diaptomus franciscanus Schacht, p. 160; pl. XXX, figs.
1-4.

Rather large. Cephalothorax widest at the middle, the last
two segments confluent above. The lateral lobes, seen from
above, are short and obtuse posteriorly, and armed on each
side with two small spines. The first segment of the abdomen
is about equal in length to the rest of the abdomen, is moder-
ately dilated in front, rounded at the sides, bears two small
lateral spines, but lacks lateral processes. The indications of
a joint—an imperfect suture—remain long after maturity in
the posterior part of this segment. The second abdominal seg-
ment is much shorter than the third, its test more delicate and
easily pushed together. The furcal rami are short, their length
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to their breadth as one and one-half to one; they are ciliate on
both inner and outer margins.

The first pair of antennae in the female are 25-segmented,
and reach about to the furca. The antepenultimate segment
of the right antenna of the male bears an unguiform process,
slightly longer than the penultimate segment.

In the female fifth foot, the exopodite is three-segmented.
The first segment is somewhat elongate, its length being nearly
three times its width. The second segment is prolonged into
the customary hook. The hook is arcuate, denticulate on the
inner margin, the last tooth being the largest. The segment
bears a small spine at its outer distal angle. The third seg-
ment is small but distinct, and bears two small spines. The
endopodite is one-segmented, about equal in length to the first

segment of the exopodite, and bears at the tip two unusually
long spines which are ciliate at base.

In the male, the second basal segment of the right foot is
quadrate, longer than wide, and bears the lateral seta a little
beyond the middle. The first segment of the exopodite is
quadrate and short, being only about one-half the length of the
second basal segment. The second segment is rectangular,
rather less than twice the length of the first; the lateral spine
is situated at the distal angle, and about midway of the inner
margin there is a minute spine. The terminal hook is long,
equaling the whole right foot exclusive of the first basal seg-
ment, is sigmoid, and slender towards the apex. The endo-
podite is small, barely reaching the middle of the second seg-
ment of the exopodite, is imperfectly two-segmented or one-
segmented, and bears a spine at the apex.

The left fifth foot of the male reaches about to the middle
of the second segment of the exopodite of the right foot. The
second basal segment is longer than broad, shorter than the cor-
responding segment of the right foot, is concave on the outer
margin and convex on the inner; the lateral hair is situated
at about three-fourths of its length. The first segment of the
exopodite is twice as long as wide, nearly as long as the second
basal segment. The second segment is about equal in length
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to the first, is almost triangular, and thinner on the inner mar-
gin. The outer part of this segment is thicker, has a short
spine in the middle, and ends in a short and obtuse process.
The oblique apical margin of the inner surface has three small
incisions. The inner margin of this segment is finely ciliate.
The endopodite is one or two-segmented, slender, attenuate to-
wards the apex, and reaches to about the middle of the second
segment of the exopodite.

Length of female, 2.3 mm. Length of male, 2 mm.

Found in the neighborhood of San Francisco.

The above is the description of DeGuerne and Richard with
some slight additions. The species has thus far been found
only in the original locality.

DIAPTOMUS BAKERI Sp. DOV.
Plate X V1, figs. 4, 5, 6, 9.

A small species. The first cephalothoracic segment is as
long as the three following, the second, third and fourth being
about equal in length. The last cephalothoracic segment is
armed with two minute spines on each lateral lobe.

The first segment of the female abdomen equals in length
the rest of the abdomen, including the furcal rami. It is broad,
dilated in front and laterally, with two small lateral spines
about midway of its length. The second segment is very short.
The width of the third segment is greater than its length. The
furcal rami are about equal in length to the third segment,
and are ciliate on the inner margin.

The antennae are 25-segmented and barely reach the end of
the furcal rami. The right antenna of the male is much swol-
len anterior to the geniculating joint. The antepenultimate
segment bears a hook-shaped process which is fully half as
long as the penultimate segment.

The first basal segments of the femsle fifth feet are armed
with rather small spines. The lateral hairs of the second basal
segments are short. The exopodite consists of three segments.
The second segment is prolonged into a hook which is quite
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strongly recurved. The hook is denticulate on its inner mar-
gin, the distal denticulations being unusually large. The outer
.angle of the second segment has a small spine. The third seg-
ment is short, but distinct, and armed with two spines. The
endopodite equals in length the first segment of the exopodite.
It is two-segmented, and the distal segment is armed at the tip
with three spines, one rather stout and plumose, the other two
long and slender.

The spines of the first basal segments of the male fifth feet
are rather small. The second basal segment of the right foot
is quadrate, its length being to its width as three to two. The
lateral hair is near the middle but on the distal portion. The
first segment of the exopodite is very short, its width being
about twice its length. The outer margin is prolonged distally,
and the inner margin, on the posterior face, bears a hyaline
lamella which is much wider at the distal end of the segment.
The second segment of the exopodite is twice as long as broad
and is quadrate in form. At about a third of its length, on
the posterior face, nearer the inner margin, is a small spine.
The lateral spine is on the outer distal angle, of medium length,
and nearly straight. The terminal hook is as long as the whole
right foot exclusive of the first basal segment, is slender, and
with a marked angle about midway of its length. The right
endopodite is two-segmented, extends something less than one-
half the length of the second segment of the exopodite, and is
tipped with two small, blunt spines. The second basal segment
of the left foot is quadrate, about two-thirds the length of the
corresponding segment of the right foot. The lateral hair is
near the distal angle. The first segment of the exopodite is
long and slender, being nearly four times as long as broad. It
is trapezoidal in form, and bears on its inner margin a rounded
hyaline projection. The second segment of the exopodite is
very slender, and bears two finger-like processes. ~Near the
base on the inner margin is a prominent ciliated pad. The
endopodite is slender, two-segmented, reaches about midway of
the length of the second segment of the exopodite, and is ter-
minated by two minute spines.




422  Waisconsin Academy of Sciences, Arts, and Letters.

Length of female, 1.27 mm. Length of male, 1.124 mm.

This species was found in material collected by Professor C.
F. Baker in Lake Lagunita, Palo Alto, California.

This form is closely related to D. franciscanus Lillj. The gen-
eral form of the male fifth feet is the same, but there are marked
differences in the exopodite of the left foot. The projection of
the antepenultimate segment of the right male antenna is short-
er. The endopodite of the female fifth foot is two-segmented,
while it is composed of a single segment in D. franciscanus.
The endopodite in D. Bakeri is armed with three terminal
spines, while there are only two in D. franciscanus. The very
close relationship, however, is shown in that in both species the
exopodite is three-segmented, and both have the peculiar den-
ticulation of the inner margin of the second segment with the
larger teeth towards the distal end.

DIAPTOMUS TENUICAUDATUS Sp. NOV.
Plate XVT, figs. 7, 8. Plate XVII, figs. 2, 8.

The first cephalothoracic segment is nearly as long as the rest
of the cephalothorax. The last segment bears two minute
lateral spines.

The abdomen of the female is unusually long and slender.
The first segment is considerably longer than the next two, and
is somewhat enlarged in front and laterally, but has no lateral
spines. The second segment is slightly longer than the third,
and the furcal rami about equal in length to the second seg-
ment. The length of the furcal rami is about three times their
breadth. ‘

The antennae hardly, reach the end of the furca. The right
antenna of the male is swollen anterior to the geniculating joint,
and the antepenultimate segment bears & straight process, which
equals in length the penultimate segment.

The first basal segments of the female fifth feet are armed
- with the customary spines. The lateral hairs of the second
basal segments are rather long. The exopodite is composed of




Marsh—North American Species of Diaptomus. 423

two segments, the third segment being represented by two
spines. The second segment is prolonged into the customary
hook, which is very finely denticulate on the inner margin.
The endopodite slightly exceeds in length the first segment of
the exopodite, is delicately hairy at the tip, and is armed with
two rather short terminal spines.

The first basal segments of the male fifth feet are armed with
large spines. The second basal segments are rudely trapezoidal
in form with the inner margins curved, and with the lateral
hairs situated at about one-third the length of the segments from
the distal ends; the segment of the right foot is considerably
larger than that of the left. The first segment of the exopo-
dite is quadrate, its length and breadth being nearly equal. Tt
bears upon the outer distal angle a rounded hyaline lamella,
and another rounded hyaline lamella projects on the posterior
surface from the distal part of the segment; this lamella pro-
jects slightly over the second segment of the exopodite. The
second segment is much shorter than the combined length of the
first segment and the second basal segment. The lateral spine
is situated at about three-fourths its length. The terminal hook
is falciform, and about a third longer than the two segments of
the exopodite. The endopodite is slender, hairy at the tip, and
slightly exceeds in length the first segment of the exopodite.
The two segments of the left exopodite are rudely oval in form,
about equal in length. The inner margin of the terminal seg-
ment and the distal third of the inner margin of the first seg-
ment are ciliate. The second segment bears two short finger-
like processes. The left endopodite is slender, reaching nearly
half the length of the second segment, and is indistinetly two-
segmented.

Length of male, 1.195 mm. Not enough mature females
were secured to get an average of lengths.

This species was found in material collected by Mr. Russell
T. Congdon in Glen lake, Saskatchewan.

The noticeable peculiarities which distinguish this from other
forms are the elongated female abdomen, without lateral spines,
and the hyaline lamellae of the first segment of the exopodite
of the right male fifth foot.
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DIAPTOMTUS SICILIS Forbes.

Plate XVII, figs. 1, 4, 5, 9.

1882. Diaptomus sicilis Forbes, p. 645 ; pl. VIII, figs. 9, 20.

1884. Diaptomus pallidus var. sicilis Herrick, p. 142; pl. Q,
fig. 18.

1889. Diaptomus sicilis DeGuerne and Richard, p. 23; figs.
13, 14; pl. 11, fig. 18.

1891. Diaptomus sicilis Forbes, p. 702; pl. I, fig. 6.

1893. Diaptomus sicilis Marsh, p. 197; pl. 111, figs. 8, 10.

1895. Diaptomus sicilis Herrick and Turner, p. 60; pl. V,
figs. 1-7; pl. XIII, fig. 18.

1895. Duaptomus sicilis Marsh, p. 7; pl. VII, figs. 1, 11.

1897. Diaptomus sicilis Schacht, p. 122; pl. XXI, figs. 1-3.

1905. Diaptomus sicilis Pearse, p. 147.

A rather small, slender species. The suture of the first cepha-
lothoracic segment is very distinet. This segment is somewhat
shorter than the rest of the cephalothorax. The last segment
is armed with a minute spine on each side.

The abdomen of the female is elongated. The first segment
is shorter than the rest of the abdomen. It is moderately dilated
laterally. Schacht figures small lateral spines, but I do mnot
find them in my specimens. The second and third segments
and the furcal rami are nearly equal in length. The furcal rami
are more than twice as long as wide. The setae are long and
slender. '

The antennae are 25-segmented and reach beyond the furca.
The right antenna of the male is slightly swollen anterior to
the geniculating joint. The antepenultimate segment bears a
slender, straight process, slightly swollen at the tip, and nearly
equal in length to the penultimate segment.

The spines of the first basal segments of the female fifth feet
are small. The lateral hair of the second basal segment is of
moderate length. The first segment of the exopodite is twice
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as long as wide. The hook of the second segment is moderately
curved, and finely denticulate on the inner margin. The third
segment is represented by two spines, of which the inner is the
longer. The endopodite is slender, slightly exceeding in length
the first segment of the exopodite. It is setose at tip and bears
two rather long terminal spines. It is commonly composed of
one segment, but sometimes has two.

The male fifth feet are of moderate length. The spines of
the first basal segments are slender and rather long. The sec-
ond basal segment of the right foot is longer than wide, and its
inner and outer margins are convex. The lateral hair is short,
and situated at the beginning of the distal fourth. The first
segment of the exopodite is as long as broad, and somewhat pro-
duced at the distal outer angle. From the posterior surface
near the internal distal angle extends a hyaline lamella. The
second segment is more than twice as long as its width, is
strongly convex on the outer margin, and slightly concave on
the inner. The distal end is about one-half as wide as the
proximal. The lateral spine is slightly curved, about half as
long as the segment and situated near the beginning of the
distal third. The terminal hook is slender, falziform, sym-
metrically curved, somewhat less in length than the rest of the
right foot. The endopodite is slender, either one- or two-seg-
mented, and considerably longer than the first segment of the
exopodite. The second basal segment of the left foot is quad-
rate, slightly longer than broad, with the lateral hair situated
at the beginning of the distal fourth. The first segment
exopodite is longer than wide, its inner surface strongly curved
and setose. The second segment is twice as long as wide. The
inner margin has two setose convexities, the distal one being
continuous with the rounded end of the segment. This segment
is terminated by two finger-like processes, the inner being shorter
and more slender. The left foot reaches to about the middle
of the second segment of the right exopodite. The endopodite
is long and slender, reaching about two-thirds the length of the
second segment of the exopodite. It is composed of either one
or two segments, and is setose at the tip.
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Length of female, 1.25 mm. Length of male, 1.15 mm.

In the material I have examined, the endopodites of the male
fifth feet have more commonly been one-segmented. Only rarely
have I found the endopodites of the female fifth feet two-seg-
mented.

The original description was from material collected by Dr.
Forbes in Lake Michigan. It is a common limnetic species in
all the Great Lakes. It occurs in Pine lake, Michigan, which
has an almost direct connection with Lake Michigan. It occurs
in Green lake, Wisconsin; in this lake it is a winter form.
(Marsh, ’97, p. 193. Marsh, ’03, p. 23.) I have found it
once in Tomahawk lake, Wisconsin, and Schacht reports that
Dr. Forbes found it in Lake Michigamme, Michigan, and in
Yellowstone park collections. In general, it may be said that
it is pretty largely confined to the large, deep lakes. It has, thus
far, never been found north or south of the Great Lakes, with
the exception that it has been reported by Beardsley (’02) from
Seely lake, Colorado, and by Pearse (’05) from Nebraska. '

prarroMus MINvTus Lilljeborg.

Plate XVII, figs. 7, 11. Plate XVIII, figs. 1, 7.

1889. Diaptomus minutus DeGuerne and Richard (Lillj.), p-
50; pl I, figs. 5, 6, 14; pl. I1I, fig. 25.

1891. Diaptomus minutus Marsh, p. 212.

1893. Diaptomus minutus Marsh, p. 199; pl. IV, figs. 1-3.

1895. Diaptomus minutus Marsh, p. 8; pl. VII, fig. 3.

1895. Diaptomus minutus Herrick and Turner, p. 59; pl
VIII, fig. 9.

1897. Diaptomus minutus Schacht, p.156;pl. XXX, figs. 5-8.

Of small size. The greatest width of the cephalothorax is
in front of the middle. The first segment equals fully one-
half the length of the whole cephalothorax. The last segment
has rounded lobes which are each armed with a minute spine.

The first segment of the female abdomen is nearly as long as
the rest of the abdomen. Tt is slightly dilated laterally at the
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anterior part, and is armed with two very minute spines. The
second segment is much shorter than the third, and the two are
sometimes only indistinctly separated. The furcal rami are
about equal in length to the third segment; they are twice as
long as broad. The setae are unusually long.

The antennae are 25-segmented, and reach beyond the end of
the furca. The right antenna of the male is swollen anterior
to the geniculating joint, but not markedly so; the antepenul-
timate segment bears a long, slender process, slightly curved at
the end, which reaches, sometimes, almost to the end of the last
segment. The setae of the swimming feet are unusually long.

The spines of the first basal segments of the female fifth feet
are rather small. The lateral hair of the second basal segment
is of moderate length. The first segment of the exopodite is
slender, its length being considerably more than twice its width.
The hook of the second segment is only slightly curved, and is
finely denticulate on the inner margin. There is a short spine
on the outer distal angle. The third segment is rudimentary,
not completely separated from the second. It is armed with two
spines, of which the inner is the longer. The endopodite is
acuminate, very small and rudimentary.

The spines of the first basal segments of the male fifth feet
are small. The second basal segment of the right foot is quad-
rate, longer than broad. The lateral hair is situated at the be-
ginning of the distal third. The first segment of the right ex-
opodite is of the same form and size as the second basal seg-
ment. The second segment is twice as long as the first. The
lateral spine is small and situated proximad of the middle. The
terminal hook is short, thick, symmetrieally curved, and slightly
denticulate on the inner margin. Its length is somewhat less
than that of the rest of the exopodite. The endopodite is very
small and rudimentary. The second basal segment of the left
foot is quadrate, and much wider than long. The lateral hair
is situated well towards the distal end. The first segment of
the exopodite is longer than wide, its inner and outer margins
are convex, and its distal end is only about one-half as wide as
the proximal. Tt is setose on its inner margin. The second
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segment is more than twice &s long as broad, its outer margin
straight, and its inner with two setose convexities. It is termi-
nated with a finger-like process and a smaller spine nearer the
inner margin. The foot reaches to the end of the first segment
of the right exopodite. The endopodite is slender, attenuate
towards the apex, and reaches to about the middle of the second
segment of the exopodite.

Length of the female, 1 to 1.1 mm. Length of the male,
hardly 1 mm.

Lilljeborg states that the female carries only two eggs. This
was not true of the Wisconsin individuals, for they commonly
had as many as six. This was first described from material col-
lected in Greenland, where it is found as far north as Disco
island. Tt appears to be very abundant in the southern part of
Greenland. Tt was afterwards reported by DeGuerne and
Richard from Iceland. (DeG. and R., ’92.) It is found in
Newfoundland. It is perhaps the most common of the Diap-
tomi in the Great Lakes and Lake St. Clair. It occurs in a
number of lakes in the northern part of the southern peninsula
of Michigan, but these are, for the most part, connected rather
closely with the Great Lakes. In Wisconsin it is found in the
following lakes: Birch, Maple, Tomahawk, Stone, Chain o’
Lakes, Elkhart, Green and Geneva; all these are of the deeper
lakes of the state, although there are others, equal in depth to
some of these, where it is not found. The most southern point
at which the species has been found is Lake Geneva. To my
surprise, I did not find it in my collections from the Northwest
Territory, but all those collections were in very shallow water.
One would expect to find it all over British America, wherever
the environment was favorable. I think it probable that it is
distributed all over North America east of the Rocky mountains
and north of the latitude of perhaps 43 degrees.
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DIAPTOMUS ASHLANDI Marsh.
Plate XVII, figs. 6, 8, 10.

1893. Dzaptomus Ashlandi Marsh, p. 198; pl. ITII, figs. 11-13.

1895. Diaptomus Ashlandi Herrick and Turner, p. 60; pl. VI,
figs. 4-6.

1895. Duaptomus Ashlandi Marsh, p. 7; pl. VII, fig. 2.

1897. Diaptomus Ashlands Schacht, p. 166; pl. XXXTI, figs.
1-4.

A small, slender species. The suture of the first cephalotho-
racic segment is very marked. The first segment equals the
three following in length. The last segment is armed with
minute lateral spines.

The first segment of the female abdomen equals in length the
rest of the abdomen. It is somewhat dilated laterally and bears
two minute lateral spines. The second segment is shorter than

the third, and the third and the furcal rami are about equal.
The furcal rami are ciliate. The setae are very long and slen-
der; the internal seta is much more nearly equal to the others
than is generally the case.

The antennae are 25-segmented and reach beyond the end of
the furca. The right male antenna is swollen anterior to the
geniculating joint, and bears on the antepenultimate segment a
slender appendage, slightly enlarged at the tip, which slightly
exceeds in length the penultimate segment. The form of this
appendage varies somewhat, the enlarged tip not being always
evident.

The spines of the first basal segments of the female fifth feet
are very small. The lateral hair of the second basal segment is
very long, equaling the length of the first segment of the exopo-
dite. The first segment of the exopodite is twice as long as
wide. The hook of the second segment is long and slender and
slightly curved. It is finely denticulate on the inner margin.
The whole second segment slightly exceeds in length the first
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segment. The third segment is represented by two spines, of
which the outer is the longer. The endopodite is slender, ter-
minating in a blunt point. It is a little longer than the first
segment of the exopodite. It is setose at tip, and has two rather
long terminal spines.

The spines of the first basal segments of the male fifth feet
are small and acute. The second basal segment of the right
foot is twice as long as broad. The lateral hair is situated at
the beginning of the distal third. The first segment of the ex-
opodite is broader than long, the proximal end being much
narrower than the distal. The inner distal angle bears a small
hyaline appendage. The second segment equals in length the
combined length of the second basal segment and the first seg-
ment of the exopodite. The segment is widest at the end of the
proximal third, and from this point springs the lateral spine;
this is rather long, acute, with a rather abrupt curvature just
sbove the base. The terminal hook is slender, falciform with
a symmetrical curvature, and considerably exceeds in length
the rest of the exopodite. It is minutely denticulate on the
inner margin. The endopodite is slender, equaling or exceed-
ing in length the first segment of the exopodite. The left fifth
foot extends to about the end of the first segment of the exopo-
dite. The second basal segment is about half the length of the
corresponding segment of the right foot. The lateral hair is
long and slender, and situated at the beginning of the distal
third. The first segment of the exopodite equals the second
basal segment in length; its length exceeds its width by about.
one-half. The second segment equals in length the first, but
is much narrower; it is terminated by two small finger-like
processes. Both segments of the exopodite are setose on the:
inner margin. The endopodite is long, slender, curved, and
reaches to about the middle of the second segment of the exopo-
dite.

Length of female, 0.97 mm. Length of male, 0.89 mm.

The original description was from material collected by Pro-
fessor Birge at Ashland, on Lake Superior. It occurs in all
the Great Lakes, and I have found it in Michigan in Pine lake-
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and Round lake at Charlevoix, which are intimately connected
with Lake Michigan. I have not found it in other localities,
although Schacht reports it from Indiana, Michigan, Oregon,
Idaho, Washington and Yellowstone park.

DIAPTOMUS SHOSHONE Forbes.
Plate XVIII, figs. 2-5.

1893. Diaptomus shoshone Forbes, p. 251; pl. XLII, figs.

23-25.

1895. Diaptomus shoshone Herrick and Turner, p. 61; pl. V,
fig. 11.

1897. Diaptomus shoshone Schacht, p. 141; pl. XXVI, figs.
1-3.

1904. Diaptomus shoshone Marsh, p. 147; pl. XXX, fig. 3;
pl. XXXT, figs. 1-3.

Conspicuous because of its size, as it is larger than any other
deseribed American species except D. stagnalis Forbes.

First cephalothoracic segment indistinctly divided. The first
segment equals in length the four following. The last cephal-
othoracic segment terminates in two minute lateral spines.

The first abdominal segment of the female is somewhat shorter
than the rest of the abdomen, and is strongly dilated laterally
about midway of its length. The second segment is very short,
The third segment is a little less than one-half the length of the
first, and is slightly shorter than the furca. The branches of
the furca are ciliate on both the inner and outer margins. The
furcal setae are very long, being more than three-fourths the
length of the abdomen exclusive of the furca.

The antennae about equal in length the cephalothorax. The
right antenna of the male is swollen anteriorly to the geniculat-
ing joint, and bears upon the distal extremity of the antepenul-
timate segment a straight process. This process extends to
“rather less than half the length of the ultimate segment.

The first basal segments of the female fifth feet are armed
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with rather small spines. The lateral hairs of the second basal
segments are delicate. The exopodite is composed of three seg-
ments. The first segment is stout, its length being to its
breadth as 114 to 1. The second segment is produced into the
customary hook, which is armed with short hairs on its inner
margin and with a spine on the outer distal angle. The third
segment is distinct and armed terminally with two spines, the
inner being distinctly plumose. The endopodite is nearly =
third longer than the first segment of the exopodite, and is in-
distinctly divided into two segments. It is terminated with
two rather long spines, and is armed on the inner surface of the
tip with short, stout hairs.

In the male fifth feet, the spines of the first basal segments
are also rather small. The second basal segment of the right
foot is considerably longer than broad, and its inner and outer
margins are curved. The lateral hair is situated at three-
fourths of its length. The first segment of the right exopodite
is nearly square. The second segment is more than twice the
length of the first, and the lateral spine is situated nearly at
the end of the segment. The terminal hook is falciform, quite
symmetrical in its form, and equals in length the combined
lengths of the basal segments and of the exopodite. It is finely
denticulate in the inner margin. The endopodite is slender
and somewhat longer than the first segment of the exopodite.
The left fifth foot of the male extends to about one-half the
length of the second segment of the right exopodite. The lat-
eral hair of the second basal segment is situated very near the
end of the segment. The first segment of the exopodite is
about twice as long as broad, and armed on its inner surface
with a setose pad. The second segment is rather more than
half the length of the first and is armed terminally with two
blunt processes. It has also two setose pads, one nearly ter-
minal and the other on the proximal half of the inner surface.
The endopodite is indistinetly two-segmented, is slender, and
slightly longer than the first segment of the exopodite.

Forbes, in the original description, speaks of the female ab-
domen as being asymmetrical. This did not appear to be the
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case in my specimens, and in this my observations agree with
those of Schacht.

Length of female, 2.62 mm. Length of male, 2.595 mm.
These are the figures of Forbes. In my specimens there was
more difference between the males and the females. The fe-
males of the Pike’s Peak specimens averaged 2.9 mm., and the
males 2.495 mm.

The original description of Forbes was from material col-
lected in Lake Shoshone. It occurs in many lakes in the Yel-
lowstone park region according to him. In material sent to me
by Professor H. B. Ward, it occurred in collections in Desd
lake, Mirror lake and Lake Rocks in the Pike’s Peak region.

The species is very striking because of its great size. It is
highly colored, the specimens from Dead lake showing very
deep blues and reds; the cephalothorax was of a deep blue,
while the antennae, maxillipedes and abdomen were red.

DIAPTOMUS WARDI Pearse.

1905. D. Wardi Pearse, pp. 148-9; pl. XIII, figs. 1-4.

“A rather large species, one-fourth to one-third as wide as
long.  Cephalothorax rather stout and broadest about the mid-
dle; all the segments distinet, the first longer than the second,
and these two together making about one-half the cephalothorax.
Lateral lobes of the last thoracic segment seen from. above ob-
tuse Rosteriorly and armed with a minute spine at the inner
and outer angles. First abdominal segment shorter than the
remainder of the abdomen and broader than the following seg-
ments. Second segment of the abdomen much shorter than the
third. Furcal rami short, about one and one-half times longer
than broad, and ciliate on the inner margin in the male. (The
number of specimens of the female was so few that no satis-
factery examinations of the furea could be made.)

“First pair of antennae reflexed extend about to the furea;
composed of twenty-five articles. Antepenultimate article of
right male antenna provided with a long, blunt process which

surpasses the distal end of the ultimate article,
28—S. & A. :
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“The outer ramus of the fifth pair of feet in the female
three-segmented, the third segment small but distinet and bear-
ing two small spines. The basal segment bears a short, thick
spine at its outer distal angle. The unguiform process of the
second segment of this ramus is rather arcuate, denticulate
within and roughened on the outer margin. In addition to
the two spines on the third segment, this segment has a mi-
rate spine. The inner ramus is simple and almost equal to
the first segment of the outer ramus, is ciliated at the apex,
and bears two long equal spines.

“Right fifth foot of male rather robust. The basal segment
is provided with a small spinous process near its inner prox-
imal angle. Second segment of the outer ramus short, being
about one and one-fourth times as long as broad, and bearing
the marginal spine at the distal angle. Terminal hook long,
usually sigmoid, very minutely denticulate on the inner mar-
gin and tapering toward the apex. Tnner ramus narrow and
barely reaching the middle of the second segment of outer

ramus, one-segmented and ciliate at tip. The second seg-
ment of the left male fifth foot is triangular, and ends in a
short, obtuse process. The inner side is expanded, ciliated,
and a strong, sharp spine projects a little below the middle of
this margin. The inner ramus is simple, slender, and ciliated

at the tip.
“Length of female, 2.16 mm. Length of male, 1.60 mm.

“This species resembles D. franciscanus Lillj. and D. sic-
ilis Forbes. Tt differs from the former in the armature of the
male antenna and the form of the male fifth feet. From the
latter it differs in the structure of the female fifth feet, the
size and the shape of the male fifth foot. Both these species
have two-jointed inner rami in the male fifth foot, while in D.
Wardi they are simple. '

“The specimens upon which this description is based were
from the collections of Prof. H. B. Ward, for whom the
species is named, and were collected by Edward Butler at
Spokane, Washington.”

While this paper was going through the press, the publica-
tion of Mr. Pearse, containing the above description, was Te-
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ceived. It was too late to secure material to verify the descrip-
tion, or to prepare figures. I have therefore taken his descrip-
tion verbatim. Although his description of the female is
somewhat incomplete, it would appear that the species may
be well founded. It falls into the tenuicaudatus group, and
is closely related to D. shoshone Forbes. It is very possible
that a careful examination of a large number of specimens
will show that it is only a variety of this species. The points
of marked difference, besides that of size, are the greater
length of the appendage of the antepenultimate segment of
the right male antenna, the form of the terminal segment of
the left exopodite of the male fifth foot, and the two-segment-
ed endopodite of the female fifth foot. The endopodite of the
female fifth feet is only indistinctly two-segmented in sho-
shome, and this condition might be easily overlooked in the ex-
amination of a few individuals. The appendage of the an-
tepenultimate segment of the right male antenna, too, may be
somewhat variable.  Inasmuch as Pearse gives no figure of
the female abdomen, we are left in doubt in regard to its
form. While it is very possible that we have here a variety
of D. shoshone, it seems best to recognize the species for the
present.

DIAPTOMUS BIRGEI Marsh.

Plate XVIII, figs. 6, 8. Plate XIX, figs. 1, 6,
1894. Diaptomus Birgei Marsh, p. 16; pl. I, figs. 4-6.
1895. Diaptomus Birgei Herrick and Turner, p. 79; pl
XLVII, figs. 4-6.
1897. Diaptomus Birgei Schacht, p. 172.
1903. Dwaptomus Birgei Juday, p. 123.

Of moderate size. The first segment of the cephalothorax
is nearly equal in length to the three following. The last cepha-
lothoracic segment is armed laterally with two minute spines.

The first segment of the female abdomen is as long as-the re-
mainder of the abdomer. and the furca. It is much dilated on
the ventral surface, and moderately dilated laterally. The lat-
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eral dilatations are situated at the distal third of the segment,
and each lobe bears two small spines. - The second segment is
very short, and is nearly concealed by the first. The third seg-
ment and the furca are about equal in length. The furcal rami
are ciliate on both the inner and outer margins.

The antennae are 25-segmented and extend beyond the furcal
rami. The right antenna of the male is much swollen anterior
~ to the geniculating joint; the antepenultimate segment is pro-
duced on its distal end into a short, blunt process, which makes
very nearly a right angle with the longitudinal axis of the seg-
ment.

In the female fifth feet, each of the first basal segments is
armed on the posterior surface with a very strong tooth-like pro-
jection in place of the customary spine. The lateral hair of
the second basal segment is rather stout. The length of the
first segment of the exopodite is twice its breadth. The hook
of the second segment is strongly curved, and is denticulate on
its inner margin. The third segment is represented by two
spines; these spines arc unusually long. The endopodite is
slender and somewhat longer than the first segment of the ex-
opodite. Its tip is setose, and armed on the inner side with
two long, slender spines.

In the fifth feet of the male, each of the first basal segments
is armed on its posterior surface with a strong tooth-like process
in addition to the customary spines. The second basal segment
of the right foot is longer than broad. On the posterior distal
surface near the inner margin is a small hyaline process. The
first segment of the exopodite is quadrate; it is prolonged
slightly on its outer distal angle, and on its posterior surface
near the inner margin bears a broad quadrate hyaline process,
whose length nearly equals that of the segment. The second
segment of the exopodite is twice the length of the first, is broad
at the proximal end, and narrow at the distal end. The proximal
end is nearly three times as broad as the distal. The lateral spine
is situated at the proximal third, is long, strongly curved, and
serrulate on its inner margin; its length about equals the length
of the segment. The terminal hook is as long as the rest of the
right foot. It is slender, strongly curved, slightly angular, and
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denticulate on its inner margin. The endopodite is one-seg-
mented, conical in form, slightly exceeds in length the first seg-
ment of the exopodite, and is setose at tip.

The left fifth foot of the male reaches slightly beyond the
first segment of the right exopodite. The second basal segment
is quadrate, considerably smaller than the corresponding seg-
ment of the right foot. The lateral hair is situated near the
distal end of the segment. The first segment of the exopodite
is twice as long as broad, narrowing to the distal end. The
outer margin is curved, and the inner has a rounded elevation
at its middle. The second segment is slightly longer than the
first. It is setose, especially on its inner surface. It is ter-
minated with a long finger-like process, which is apparently
jointed, and a slender falciform process on the inner side. The
endopodite is one-segmented, slender, conical, setose at the tip,
and extends to nearly one-half the length of the second segment
of the exopodite.

Length of female, 1.31 mm. Length of male, 1.22 mm.

The original description of this species was from material
collected by Professor Birge near New Lisbon, Wisconsin.
Very few individuals were found, but as it seemed so distinct
in its characteristics from any other American species,  there
Wwas no hesitation in describing it. As time went on, however,
and no other specimens were found, although the state of Wis-
consin was pretty thoroughly explored, it became a question
whether it were not an abnormal form. It was something of
a relief to the author, therefore, when the identical form was
found in material collected by Mr. Chauncey Juday in Wino-
na lake, Warsaw, Indiana. In Mr. Juday’s collections it
was present in considerable numbers, associated with D. ore-
gonensis. The two species were easily separated, as D. Birgei
is distinctly larger than D. oregonensis.

In the fall of 1904 I collected the species at Richmond,
Indiana, and, just as I was finishing the preparation of this
report, I found it in material collected by Professor H. S.
Pratt at Cold Spring Harbor, Long Island. It is not likely
that it oceurs in many other Wisconsin localities, for pretty
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extensive collections have been made in that state, but it would
seem probable that it must occur in many localities between
the Mississippi valley and the sea-board.

In the description, as given above, the original description
is modified by the more complete knowledge made possible by
the study of a larger number of individuals.

prapTomus siciLoipes Lilljeborg.
Plate XVIII, fig. 9. Plate XIX, figs. 4, 5, 7.

1889. Diaptomus siciloides Lillj., DeGuerne and Richard, p.
54; pl. I, figs. 7, 8, 28, 32.

1895. Diaptomus siciloides Herrick and Turner, p. 69; plL
VIII, fig. 10.

1897. Diaptomus siciloides Schacht, p. 154.

1898. Diaptomus siciloides Brewer, p. 125.

1905. Diaptomus siciloides Pearse, p. 147; pl. XIIL, fig. 5;
pl. XIV, figs. 7, 8.

A small species. The first segment of the cephalothorax
about equals in length the three succeeding segments. The
last segment terminates in two lateral spines.

The first abdominal segment of the female a little exceeds
in length the rest of the abdomen. It is expanded laterally
and in front, and bears two small lateral spines. The second
segment is considerably shorter than the third, and the third
and the furcal rami are about equal. The furcal rami are
ciliate on the inner margin.

The antennae are 25-jointed and reach the extremity of
the fureal rami. The right male antenna is much swollen
anterior to the geniculating joint. The antepenultimate seg-
ment bears a hook which equals in length one-half of the pe-
nultimate segment.

The first basal segments of the female fifth feet are armed
with the customary spines, and the second basal segments with
the usual lateral hairs. The exopodite is composed of twe
segments, the third segment being represented by two spines.
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The second segment is prolonged into the usual hook, which
is denticulate on the inner margin. The endopodite equals
the length of the first segment of the exopodite, and the tip is
armed with hairs and the two terminal spines.

The fifth feet of the male are slender, and the left foot
reaches the distal end of the first segment of the right exopo-
dite. The first basal segments are armed with rather large
spines. The second basal segment of the right foot has the
lateral hair situated at about two-thirds of its length. The
length of this segment is about twice its width; it bears upon
the distal half of its inner margin a thin hyaline lamella, quac-
rangular in form. This projects rather from the posterior
surface than immediately from the inner margin. The second
segment of the exopodite is about twice the length of the first
segment. It bears a small spine on its inner margin at about
one-third of its length. The lateral spins is small, curved,
and situated at about two-thirds of its length. The terminal
hook is falciform, symmetrically curved, and nearly equals in
length the rest of the foot. ~The right endopodite is small
and slender, and reaches about one-half the length of the first
segment of the exopodite. It is armed at the tip with minute
hairs. The lateral hair of the second basal segment of the
left foot is situated near the distal end of the segment. The two
segments of the exopodite are about equal in length and are
oval in form. The first segment is setose on its inner margin.
The second. segment is swollen at the base on its inner margin
into a cushion which is setose. The tip is setose and armed
with two short finger-like processes. The endopodite is very
slender, reaches about one-half the length of the second segment
of the exopodite, and is hairy at the tip.

The above description is like that of Lilljeborg with a few
corrections and additions. In his description he states that
there is a hyaline appendage of the first segment of the ex-
opodite of the male fifth foot that is “somewhat dilated.” I:.
his figure this appendage is made somewhat triangular in
form.  In all the specimens I have seen, the appendage has
been distinctly quadrangular as I have figured it. I havenot
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seen Lilljeborg’s types, nor have I seen any specimens from
the locality in which his specimens were obtained. If his
figure is correct, the form which I have seen would be a variety
of D. siciloides, but as the agreement in all other details is so
close, one cannot help thinking that the exact form of this
appendage was overlooked. The endopodite of the right male
fifth foot I have found to vary considerably in length, some-
times being nearly as long as the first segment of the exopodite.

Length of the female, according to Lilljeborg, 1.3 mm. I
have found considerable variation in the length from different
localities. My southern specimens measured as follows:—fe-
male, 1.225 mm.; male, 1.1125 mm. The Wisconsin speci-
mens were somewhat smaller, the females being 1.06 mm. and
th: males 1.01 mm.

The type specimens were found in Lake Tulare, near Fres-
no, in California. Schacht states that it was the most abun-
dant species in the Illinois river near Havana. He has found
it also in collections from Spirit lake, Towa. I have found it
in material collected by Professor Eigenmann in Turkey lake, .
Indiana, and in collections made by Professor Birge in Hutch-
ins, Texas, and in Créve Coeur lake, St. Louis. Pearse finds
it in Nebraska. It was present in collections made for me by
Mr. Shelford in Kansas, and I have recently found it near
Hugo, Colorado. It seems likely that it will be found in the
mountain region, thus bridging over the cpace between Colo-
rado and California. I have found it in one locality in Wis-
consin, in Cedar lake, Washington county, where it seems to be
the only species.

The distribution of the species is a matter of a good deal of
interest. It is found from Indiana on the east to California
on the west, and from Texas on the south to Wisconsin on the
north, but nevertheless seems to be a peculiarly localized
species. Doubtless many other localities will be found, for our
knowledge of the distribution of Entomostraca is still very
meager; but some localities have been pretty thoroughly
studied ; we know the Wisconsin fauna quite well, and it seems
strange that the species should have localized itself to such an
extent in Cedar lake.
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DIAPTOMUS TYRELLI Poppe.

Plate XIX, figs. 2, 3, 8.

1888. Diaptomus Tyrelli Poppe, p. 159.

1889. Diaptomus Tyrelli DeGuerne and Richard, p. 39; pl. I,
figs. 17, 18; pl. IV, fig. 26.

1895. Diaptomus Tyrelli Herrick and Turmer, p. 76; pl. X,
fig. 9.

1897. Diaptomus Tyrelle Schacht, p. 176.

Of medium size. The suture of the first cephalothoracic
segment is rather distinct. The first segment is considerably
less in length than the thres following. The last cephalotho-
racic segment is expanded into large lateral processes, and is
armed with rather large lateral spines.

The first segment of the female abdomen equals in length
the rest of the abdomen. It is broad, dilated in front, and
moderately dilated laterally. It bears prominent lateral proc-
esses, which are tipped with acute spines. The second seg-
ment is shorter than the third, and the two together are some-
what longer than the furca. The furcal rami are stout and
ciliate on both the inner and the outer margins.

The antennae are 25-segmented and reach about to the end
of the furca. The antepenultimate segment of the right male
antenna is without any special appendage.

The fifth feet of the female are slender. The spines of the
first basal segments are small and acute. The lateral hair of
the second basal segment is of moderate length. The first seg-
ment of the exopodite is more than twice as long as wide. The
second segment is long and slender, exceeding in length the
first segment. The hook is slightly curved and denticulate on
the inner margin. It is armed with three spines of which the
inner is the longest. The two inner spines represent the third
segment. The endopodite is long and slender, exceeding in
length the first segment of the exopodite. It is setose at the
tip, and armed with two long terminal spines which are insert-
ed well back from the end of the endopodite.
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In the male fifth feet, the spines of the first basal segments
are prominent and acute. . The second basal segment of the
right foot is twice as long as broad. The lateral hair is situat-
ed at the beginning of the distal third. The first segment of
the exopodite is quadrate, and bears a hyaline process on the
inner distal angle. The second segment is strongly curved and
equals in length the first basal segment. The lateral spine is
straight and rather small and situated just distad of the mid-
dle. The terminal hook is slender, slightly curved, and equal
in length to the rest of the foot with the exception of the first
basal segment. It is denticulate on the inner margin. The
endopodite is small, much less in length than the first segment
of the exopodite. It is ordinarily pointed, but in some cases
the tip is rounded. The left foot reaches to the end of the
first segment of the right exopodite. The second basal = seg-
ment is as long as wide, and strongly convex on the inner mar-
gin. The lateral hair is situated near the distal end. The
first segment of the exopodite is much longer than wide
and setose on the inner margin. The second segment is about -
one-half the length of the first, and the inner surface is a con-
vex setose pad. The segment is terminated with two digiti-
form processes, of which the outer is the longer. The endopo-
dite is long and slender, reaching to the middle of the second
segment of the exopodite. It is either one-segmented or in-
distinetly two-segmented. The tip is distinetly setose.

Length, accordng to Poppe: female, 1 mm.; male, 1.5 mm.

Length, according to Lilljeborg: female, 1.9 mm.; male, 1.8
mm.

My specimens averaged : female, 1.258 mm. ; male, 1.15 mm.

The original description by Poppe was from material col-
lected at Summit lake in the Rocky mountains, at a height of
5300 feet, Lilljeborg’s material was from Centerville, near
Fresno, California.

The material from which my drawings were made was col-
lected by the U. S. Fish Commission in Alturas lake, Idaho.
Probably, then, it is widely distributed in the mountain re-
gion of the West.
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In the description as given above, I have adhered very close-
1y to the description given in De Guerne and Richard’s Ré-
vision, and the changes which I have made have been mostly
in the way of minor additions. It would appear that the
specimens of the three localities thus far known are very nearly
identical in their structure.

DIAPTOMUS LEPTOPUS Iorbes.

Plate XX, figs. 1, 2, 5, 7.

1882. D. leptopus Forbes, p. 646; pl. VIIL, figs. 17-19.

1884. D, longicornis var. leptopus Herrick, p. 140.

1889. D. leptopus DeGuerne and Richard, p. 21; pl. II, fig.
19; pl. ITI, fig. 9. .

1893. D. leptopus Marsh, p. 195; pl. ITI, figs. 4, 5.

1895. D. leptopus Herrick and Turner, p. 64; pl. II, figs.
1-10; pl. IX, fig. 9.

1897. D. leptopus Schacht, p. 130.

The last cephalothoracic segment is armed laterally with
two minute spines.

The first abdominal segment of the female is somewhat less
in length than the remainder of the abdomen and the furca.
It is dilated on the sides, and armed laterally with minute
spines. The second segment is very short, and hardly dis-
tinguished from the first. The third segment and the furca
are very mnearly equal in length. The inner margins of the
furca are ciliate.

The antennae reach to the end of the furca. The right male
antenna is much swollen anterior to the geniculating joint;
the antepenultimate segment is armed with a hyaline lamella
extending its whole length, and prolonged slightly beyond the
distal end of the segment.

The first basal segment of the female fifth foot is armed with
the customary spine. The second basal segment has the minute
lateral hair at about the middle of its outer margin. The ex-
opodite is composed of two segments. The third segment is
represented by two spines, the outer being the smaller. The
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endopodite nearly equals in length the first segment of the outer
ramus. The two terminal spines are rather long, and the inner
margin of the tip is setose.

The first basal segment of the right fifth foot of the male is.
armed with a spine of moderate size. The second basal seg-
ment is quadrangular in form, its length being about twice its.
width. The lateral hair is situated nearly at the distal end
of the segment. Near the distal end of the segment, on the-
posterior surface, is a shelf-like projection, from which arises
a blunt hook which extends distally over the proximal end of
the first segment of the exopodite. The first segment of the ex--
opodite is quadrangular, about twice as long as wide. The sec-
ond segment of the exopodite is rather slender, its length being:-
somewhat less than three times its width. The lateral spine is
short, and situated well towards the distal end of the segment.
The terminal hook equals in length the preceding segment, is.
slightly curved, and is serrulate on its inner margin. The en-
dopodite is somewhat variable in length, sometimes being about
two-thirds the length of the first segment of the exopodite, and
at others nearly equaling that segment. It is armed with fine
hairs at the tip. In the left fifth foot of the male, the spine of
the first basal segment and the lateral hair of the second are
situated as in the right foot. The length and width of the second’
basal segment are about equal. The first segment of the ex-
opodite is about twice as long as wide, quadrangular in form,.
with its inner distal angle setose. The second segment is irreg-
ular in form, about four times as long as wide, setose on the-
inner margin. It is armed on the distal extremity with a fin-
ger-like process and a long, curved spine; this spine is setose.
The endopodite is slender, somewhat curved at its distal part,.
and considerably longer than the first segment of the exopo--
dite. It is setose on the inner margin of the tip. -

Authors vary somewhat in regard to the length. In Forbes’s:
original paper, the average length is given as 1.778 mm., no-
distinction being made as to sex. De Guerne and Richard give-
the length as about 1.5 mm. Herrick and Turner give the-
length of the female as 1.5 to 1.7 mm., and that of the male as.
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1.4 mm. Schacht’s measurements are somewhat larger—viz.,
female, 1.89 mm:, and male, 1.83 mm. The differences in
these measurements are not very oreat, and probably arise from
the measurement of a comparatively small number of spsci-
mens in cach case.

This species seems to be generally distributed through the
Mississippi valley.

DIAPTOMUS LEPTOPUS var. PISCINAE Forbes.

Plate XX, figs. 3, 6, 8. Plate XXI, fig. 7.

1893. Duiaptomus piscinae Forbes, p. 253; pl. XLI, fig. 22.

1505. Diaptomus piscinae Herrick and Turner, p. 74; pl. V,
fig. 13.

1897. Diaptomus piscinae Schacht, p. 125; pl. XXTII, ﬁgs 1-4.

The original description of this form by Forbes was from
specimens obtained from a small lake nesr Gardiner, Montana.

Schacht reports it in collections from Portage Slough, Mani-
toba. I have found it in collections made by Mr. Congdon in
. Birch Hills, Alberta, and in material sent by Mr. Juday from a
lake on the University campus in Boulder, Colorado. The
points of difference made by Forbes to distinguish this from D.
leptopus are the length of the setae on the endopodite of the
female fifth foot, the more slender form of the fifth feet of the
male, and the absence of the antennal hook. These differences
undoubtedly exist with the exception of the absence of the an-
tennal armature. I find in all my specimens the hyaline la-
mella of the antepenultimate segment of the right male antenna
just as in D. leptopus, but not quite so pronounced. Professor
Forbes kindly loaned me some slides of D. piscinae, and in the
only one which showed the male antennae the hyaline lamella
was present, though the antenna was turned so that it might
easily escape notice.

I have noticed certain other points of difference between the
two forms. The endopodites of the male fifth feet are consid
erably longer in D. piscinge. The third segment of the exopo-
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dite is indistinctly separated, is armed with two spines, and
there is a third spine on the second segment. This spinal ar-
mature was remarked by Forbes, but Schacht speaks of the third
segment as armed with “two or three spines.” Schacht also
speaks of three spines in D. leptopus, and the figure of De:
Guerne snd Richard has three spines. In my statement, as
given before, I have said that there are only two spines in D.
leptopus, as that has uniformly been the case in the specimens
I have examined. It is very possible that this is a variable
feature, and while I have considered this one of the points of
difference of the variety, I think it very likely that it is not a
matter of even varietal distinction. The second segment of the-
abdomen in D. piscinae, I have found considerably longer than
in typical D. leptopus.

It seems to me that these differences are so slight that they
certainly should not be considered specific, and it is a question
whether they should even be thought enough to constitute a
variety. 1 have no doubt that further collections will bring
to light connecting forms, but it may be best, for a time at
least, to retain the varietal name.

DIAPTOMUS STAGNALIS Forbes.
Plate XXVTII, figs. 3, 6, 7.

1882. Diaptomus stagnalis Forbes, p. 646; pl. VIII, figs. 8,
o 10, 11, 12, 14

1882. Diaptomus giganteus Herrick, p. 222: pl. II, figs. 3,
11, 15.

1884. Diaptomus stagnalis Herrick, p. 189 ; pl. Q, figs. 11, 13..

1889. Diaptomus stagnalis DeGuerne and Richard, p. 23; figs.
15, 16; pl. IV, fig. 14.

1895. Diaptomus stagnalis Herrick and Turner, p. 66; pl. IIT,
figs. 1-12; pl. XIII, figs. 11, 13.

1897. Diaptomus stagnalis Schacht, p. 138; pl. XXVIIIL,
fig. 2.

“Head distinet from thorax; fifth and sixth thoracic seg-
ments confluent. Lateral angles of last thoracic segment strongly
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produced backward, each angle bilobed, the outer lobe about
twice as large as the inner (in the male this segment is salient).
Abdomen peculiar in that there is a sudden narrowing at the
beginning of the third segment. First abdominal segment of
the female armed with a large spine on each side; second and
third segments subequal, about twice as wide as long. Fureal
rami subquadrate, ciliate on the inner margin. Furcal setae
rather short, densely plumose. There is but little difference
in the length of the abdominal segments of the male.

“Antennae 25-segmented, reaching to the middle cf the ab-
domen. The right antenna of the male is greatly swollen an-
terior to the geniculating joint. The antepenultimate segment
bears a broad hook-like process, which does not reach to the end
of the penultimate segment.

“Second basal segment of the fifth foot of the female with the
usual delicate hair at the outer margin. First segment of the
exopodite short and broad. Second segment large, about one
and one-half times as long as the first, armed on the middle
third of the inner margin with seven or eight very large, strong,
pointed spines, and on the outer margin and opposite the upper
spines of the inner margin with three or four spines. Third
segment distinet, armed with two spines, the outer one short,
thick, sharp, smooth, the inner one about twice as long and
armed with a few rather strong spinules. Just without these
spines, on the second segment, is a shorter smooth spine. The
endopodite of the fifth foot of the female is distinetly two-seg-
mented, the first segment subquadrate, the second as wide as
the first and nearly twice as long, and armed at the tip with two
thick, heavy spines reaching to the end of the second segment of
the exopodite. These spines are armed with heavy spinules.
Disregarding the spines, the endopodite reaches just to the end
of the first segment of the exopodite.

“Second basal segment of the right fifth foot of the male sub-
quadrate, sbout twice as long as wide; on the posterior surface
a large, smooth, hyaline lamella occupying about a third of the
inner margin near the middle, and near the outer distal angle
a minute cuticular process bearing a delicate hair. First seg-
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ment of the exopodite almost three times as long as broad; sec-
ond segment about as long as the first and for about the prox-
imal third nearly as wide, but beyond this considerably broader.
Marginal spine near the outer distal angle; straight, very
strong and thick, a little less than half as long as the seg-
ment. Terminal hook rather short and very stout, irregularly
curved, heavily and closely denticulate at the distal half of the
inner margin. Endopodite of the right fifth leg spatulate, not
nearly reaching the middle of the first segment of the exopo-
dite; apex rounded, armed with a few strong spines.

“Second basal segment of the left fifth foot armed at the outer
margin, a short distance above the distal angle, with a short,
thick, pointed spine. First segment of the exopodite about
three times as long as wide, armed at the distal third of the inner
margin with a few strong hairs. Second segment about half
as long as the first, having on the inner margin two cushion-
like processes (the upper, smaller one hairy, and the lower
densely tuberculate), and being armed at the tip with two proe-
esses forming a forcipate structure, the outer broad, plowshare-
shaped, the inner a long and narrow spine, hairy within. En-
dopodite of left fifth foot one-segmented, of the same width
throughout, with a broadly rounded tip; inner margin rugose.

“Length of female, 4 to 4.5 mm. Length of male, 3.5 to
4 mm.

“This Diaptomus is the largest of the American species and
a very beautiful one. Dr. Forbes states in his original descrip-
tion that all were red throughout. Specimens taken in April,
1897, from ponds south of Urbana, Illinois, when they were in
the height of sexual activity, were colored as follows; thorax
and anterior appendages (all but the first pair of antennae)
blue; first pair of antennae, fifth pair of legs (in the male),
and abdomen red. In the female all the legs were blue.”

The preceding description was taken from Schacht and was,
presumably, prepared under the supervision, or with the co-
operation, of Professor Forbes. I have been unable to obtain
any of the Illinois material for verification of the descripticn,
and the species has not occurred in the territory from which
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my collections have been made, although it is reported as oc-
curring not only in Illinois and Minnesota, but in Ohio, Ken-
tucky and Alabama.

The segmentation of the fifth feet of the female would indi-
cate that this is one of the least specialized of the members of
the leptopus group.

DIAPTOMUS CONIPEDATUS Sp. TNOY.
Plate XX, fig. 4. Plate XXI, figs. 2-4.

A rather large species. The first cephalothoracic segment is
nearly as long as the succeeding three segments. The last
cephalothoracic segment has two minute spines on each lateral
lobe, :
The first abdominal segment of the female is somewhat less
in length than the rest of the abdomen and the furca. It is
dilated in front, and slightly dilated at the sides. The latersl
dilatations are armed with small spines. The second and third
segments are about equal in length, and are broader than long.
The rami of the furca are somewhat longer than the third seg-
ment and are ciliate on the inner margin.

The antennae hardly reach the end of the furca. The right
male antenna is much swollen anterior to the geniculating joint.
The antepenultimate segment is armed with a hook-shaped proec-
ess, which is not strongly recurved; it is rather less than half
as long as the penultimate segment.

The first basal segment of the female fifth foot has the usual
spine upon its posterior surface. The second basal segment has
the customary lateral hair. The first segment of the exopodite
is short and stout. The second segment is stout and prolonged
into the usual hook which is denticulate on the inner margin.
The third segment is represented by two spines. There is also
a third spine situated outside these two. The endopodite is
much longer than the first segment of the exopodite, is armed
with short hairs on the inner margin of the tip, and has two
rather long terminal spines.

29—S. & A.
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The spines of the first basal segments of the male fifth feet
are long and slender. The second basal segment of the right
foot is nearly twice as long as wide. The lateral hair is long
and slender and situated on the distal fourth of the segment.
On the posterior surface not far from the middle line are two
hyaline lamellae projecting inward. The proximal lamella
is accompanied with a spine, and the distal lamella with a re-
curved hook. The first segment of the exopodite is twice as
long as broad, and has a blunt process on its outer distal angle.
The second segment is twice as long as the first, is slender,
very narrow at the proximal end, and grows gradually wider
towards the distal end. The lateral spine is near the distal
end, is rather long, and nearly straight. The terminal hook
is very stout, almost conical in shape, and much shorter than
the second segment. The endopodite is very small, appearing
as & small process on the inner distal angle of the second basal
segment. The length of the second basal segment of the left
male fifth foot is a little less than twice its width. It is slightly
concave on the outer margin. The lateral hair is situated well
towards the distal end of the segment. The fizst segment of the
exopodite is three times as long as wide, and somewhat concave
on both the inner and outer margins. The distal inner angle is
setose. The second segment of the exopodite is slightly concave
on the inner margin, and is terminated with a finger-like proc-
ess and a longer falciform spine. The endopodite is long and
slender, reaching beyond the first segment of the exopodite,
is obscurely two-segmented, and is setose at the tip.

Length of female, 1.49 mm. Length of male, 1.325 mm.

This was found in collections made by Professor Birge at
Slidell, Louisiana. Only a few specimens were found, but it
seems to be a well-marked species. It resembles in many re-
spects D. Lantoni and D. stagnalis, but differs in some marked
particulars.

The noticeable points of difference from D. Linfon: are the
form of the appendage of the antepenultimate segment of the
right male antenna, the form of the terminal segment and hook
of the right male exopodite, and the terminal setae of the en-
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dopodite of the femsle fifth foot. It resembles D. stagnalis
in the antennal armature and in the general form of the male
fifth feet; but it differs in the male fifth feet, in the form of
the second segment of the exopodite, and in the form and size
of the endopodite. It differs in the female fifth feet in the
fact that the terminal spines are shorter, and that the third
segment is not distinet.

DIAPTOMTUS CLAVIPES Schacht.
Plate XX, fig. 9. Plate XXI, figs. 1, 5, 6.

1897. Diaptomus clavipes Schacht, p. 178; pl. XXXIV, figs.
1-3; pl. XXXV, figs. 1, 2.

1898. Diaptomus nebraskensis Brewer, p. 123; pl. VII, figs.
1-4.

1902. Diaptomus clavipes Beardsley, p. 45.

1905. Diaptomus clavipes Pearse, p. 147; pl. XTII, fig. 6.

A large species. The first segment of the cephalothorax is
equal in length to the three following. The last segment of
the cephalothorax is armed with two small lateral spines.

The first segment of the female abdomen is longer than the
rest of the abdomen. It is much dilated in front and some-
what laterally. The lateral dilatations are not abrupt as in
many species. There are two small lateral spines. The third

segment is very short. The furca is about equal in length to
the two preceding segments.

The furcal rami are ciliate on
the inner margin.

The antennae are 25-segmented, barely reaching the end of
the furca. The right antenna of the male is much swollen an-
terior to the geniculating joint; the antepenultimate segment
is armed with a lateral hyaline lamella.

The spines of the first basal segments of the female fifth feet
are rather small and blunt. The lateral hairs of the second
basal segments are of moderate length. The length of the
first segment of the exopodite is less than twice its width. The

second segment is stout, and the hook is almost straight. Tt
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is strongly denticulate on the inner margin and less so on the
outer. Tt is armed with three spines.  The inner two are
upon a distinct base, which represents the third segment.
These two spines are pectinate, and the inner is considerably
the longer. The endopodite is slender, sbout equal in length
to the first segment of the exopodite. It is setose at tip and
armed with two long plumose spines.

The spines of the first basal segments of the male fifth feet
are small and acute.  The second basal segment of the right
foot is quadrate, with the lateral hair situated near the distal
angle. Upon its posterior surface near the inner distal angle
is a short hook-like process. On the inner margin at a little
less than hslf its length is a small conical process. From the
middle of the posterior surface near the distal end arises a
stout falciform process which nearly equals in length the first
segment of the exopodite. The first segment of the right exo-
podite is equal in length to the second basal segment. It is
arcuate, the inner surface being concave and the outcr convex.
The second segment is longer than the first, quadrangular, and
has the lateral spine at the outer distal angle. The terminal
hook is rather stout, falciform, symmetrically curved, and equal
in length to the segments of the exopodite. The inner margin
is markedly denticulate. The endopodite springs from the
inner margin of the second basal segment. It nearly equals
one-half the length of the first segment of the exopodite. It is
setose at tip.

The left foot reaches to the end of the first segment of the
right exopodite. The second basal segment is trapezoidal in
form, as wide as long, and has the lateral hair near the distal
angle. The first segment of the exopodite is longer than wide
and setose on the inner distal angle. The second segment of
the exopodite is long and slender, arising from the outer half
of the distal end of the preceding segment. Tts margins are
slightly concave, and the inner margin is setose. It is termi-
nated by a digitiform process and a stout spine. This spine is
armed on its inner surface with stout spinules. The endopo-
dite is long and slender, reaching one-half the length of the
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second segment of the exopodite. It is spatulate in form,
armed at the tip with blunt spines, and with very minute spines
over its whole surface. "

Length of the female, according to Schacht, 1.37 mm.
Length of male, 1.68 mm. According to Brewer, the femasle
varies from 2.25 mm. to 2.5 mm. I, have not at hand enough
mature specimens to get a good average of size.

Found, according to Schacht, in West Okoboji lake, Iowa.
Brewer’s material was found nesr Lincoln, Nebraska. Found
by Beardsley in Greeley, Colorado.

The above description was written from material sent by
Brewer. Schacht’s description does not correspond in all de-
tails. He states that the female abdomen is asymmetrical.
This asymmetry was not noticeable in my material. He speaks
of the peculiar hook of the male fifth foot as on the first seg-
ment of the exopodite. In my specimens it is on the second
basal segment, and his figures show the same situation. This
lack of correspondence between Schacht’s figure and descrip-
tion has already been noted by Beardsley (’02). On the second
segment of the exopodite of the female fifth foot, Schacht says
there are two spines, of which the outer is the longer. T find
three spines, and the innermost is the longest. His figure
makes the inner the longest. His figure, too, omits the terminal
spines of the endopodite of the female fifth foot, although he
speaks of them in his text. There is a difference, too, in the
length of the abdominal segments as compared with the Ne-
braska material.

If these differences exist and sre constant, D. nebraskensis
must be considered a variety of D. clavipes. I think it prob-
able, however, that if material were available for a compari-
son of specimens from the two localities, it would appear that
there is not even a varietal difference.
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DIAPTOMUS LINTONI Forbes.

Plate XXVTI, figs. 4, 5, 7.

1893. Diaptomus Lintoni Forbes, p. 252; pl. XLII, figs. 26~
28.

1895. Diaptomus Lintoni Herrick and Turner, p. 68; pl. V,
fig. 12.

1897. Diaptomus Lantoni Schacht, p. 127; pl XXVII, fig. 1.

“A large red species occurring commonly with D. shoshone ;
but distinguishable from it at & glance by its different shape,
its longer antennae, its smaller size, and by characters derived
from the right antenna and the fifth foot of the male. The
thorax is symmetrically elliptical in shape, broadest at the
middle. = The posterior angles are not produced or bifid, but
are each armed with a minute spine. The first segment of the
abdomen of the female is not especially produced, but bears at
its broadest part a minute spine on each side. The abdomen
itself is very short, its length contained about three and one-
third times in that of the cephalothorax. The antenna of the
female is long and slender, 25-jointed, reaching a little beyond
the tip of the abdomen.

“The fifth pair of legs in this sex is similar to those of D.
shoshone, but much smaller. The inner ramus is not jointed.
It is longer than the basal joint of the outer ramus, bears two
stout plumose setae at its tip, somewhat shorter than the ramus
itself, and has likewise &t its inner tip a patch of small spines
or fine hairs.  The second segment of the outer ramus with
its terminal claw is two-thirds as long again as the preceding
segment, the breadth of the latter two-thirds its length. The
third joint is indicated by a single long, stout seta and one or
two smaller ones.

“In the male the geniculate antenna is relatively rather slen-
der, its last two joints without special appendages, its penulti-
mate with a slender transparent apical process, reaching about
to the middle of the succeeding segment, acute at tip, but
neither serrate nor emarginate.
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“Fifth pair of legs in the male usually without internal rau-
mus to the right leg, but this ramus sometimes represented by a
small rudiment. The limb is usually slender, and its terminal
claw short. The basal segment of the outer ramus is nearly
as long as the adjacent segment of the pedicel, and the slender
second segment of this ramus is fully as long. Long lateral spines
are borne near the tip of this segment. The terminal claw is
about two-thirds as long as the segment, is somewhat abruptly
angulated near its base, and slightly recurved at the tip. The
inner ramus of the left leg is very stout and long, reaching
almost to the tip of the outer ramus, is slightly curved out-
wards, and has the apex minutely hairy. The basal segment
of the outer ramus is thick, two-thirds as broad as long, some-
what inflated within, where it extends downward beyond the
articulation with the second segment as & rounded expansion
covered with extremely fine hairs. Second segment of this
ramus longer than first, but only half as wide, bearing at its
tip, within, a rather small, obliquely projecting cushion cov-
ered with cilia, and with two stout terminal spines, one short,
blunt, straight, smooth, the other curved and plumose, its
length about half that of the segment to which it is attached.

“The total length of this species is about 2.5 mm., excluding
caudal setae; depth, .42 mm.

“This species is closely related to D. stagnalis Forbes, from
which it differs conspicuously by its smaller size, more symmet-

f rical cephalothorax, without prominent or bifid angles, and
‘ longer and more slender antennae, with longer and more slen-
der appendage to the antepenultimate segment.

“In the fifth legs of the female this species differs from D.
stagnalis, especially with respect to the inner ramus, which is
larger and longer than in the other, lacks the characteristic seg
mentation of D. stagnalis, and bears at its tip shorter and
broader setae. In the male the terminal claw of the outer

.ramus of the right fifth leg is much more slender than in
D. stagnalis, and the inner ramus is much less developed.
The left leg of this pair is different in & number of details,
especially in the length and strength of the inner ramus and
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the length and dissimilarity of the setae at the end of the outer.

“Common in lakes and pools in Yellowstore park.”

The abcve is a verbatim copy of the description of Professor
Forbes. Nothing was added by Herrick or Schacht. The
species has not appeared in the collections which have come to
me, and I regret that I have not had an opportunity to study
the original collections. The figures of the plate are copies of
the original figures of Forbes.

DIAPTOMUS SPATULOCRENATUS Pearse.

1906. Diaptomus spatulocrenatus Pearse, p. 246 ; figs. 6-9.

Of moderate size. The first cephalothoracic segment is
three-fourths the length of the cephalothorax; it has a trans-
verse groove at about its middle. The last segment is produced
posteriorly and armed with two sharp spines on each lateral

lobe.
The abdomen of the female is stout. The first segment is

longer than the remainder of the abdomen. The second seg-
ment is one-sixth as long as the first and one-half as long as
the third. The furcal rami are one-fourth longer than wide
and ciliate on the inner margin. :

The antennae are 25-segmented and reach to the end of the
furca. The right antenna of the male is swollen anterior to
the geniculating joint. The antepenultimate segment bears a
hook-shaped process, which is fully half as long as the penulti-
mate segment.

The first basal segments of the fifth feet of the female are
armed with strong spines. The lateral hairs of the second
basal segments are weak. The exopodite consists of two seg-
ments. The second segment is prolonged into a hook, which
is denticulate on the inner margin; it bears on its outer margin
three spines, of which the inner is the longest and is distinetly
plumose. The endopodite exceeds in length the first segment
of the exopodite, is setose at the tip, and bears two long plu-
mose spines.
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The spines of the first basal segments of the fifth feet of the
male are rather long and slender. The second basal segment
of the right foot is about twice as long as broad, and c.nvex on
inner and outer margins. The lateral hair is situated at about
two-thirds of its length. It bears a small tubercle on the pos-
terior surface, near the inner margin, at about ome-thirl its
length. The first segment of the right exopodite is twice as
long as wide, convex on the outer margin and concave on the
inner; the second segment is three times as long as wide,
strongly concave on the inner margin and convex on the outer.
The lateral spine is near the outer distal angle, is of medium
length and slightly curved. The terminal hook is stout, nearly
as long as the segment, bent sharply at about the middle. It is
denticulate on the inner margin. The endopodite is rudimen-
tary, being represented by a short, curved process.

The left foot, in length, does not reach the erd of the first
segment of the exopodite of the right foot. The second basal
segment of the left foot is trapezoidal in form, three-fourths as
long as the corresponding segment of the right foot. The lat-
eral hair is at about two-thirds its length. The first segment
of the exopodite is one-half as wide as the second basal seg-
ment, is twice as long as wide, with rounded apical angles; the
inner distal angle is setose. The second segment is less than
two-thirds the length of the first, is concave on the inner mar-
gin and convex on the outer. It is armed at the tip with a
stout finger-like process at the outer angle, and a slender curved
process at the inner angle. The process at the outer angle is
finely denticulate on the inner margin, and the process at the
inner angle is setose. The inner margin of the second segment is
setose. The endopodite is two-segmented and nearly equals in
length the exopodite. The first segment is slender. The sec-
ond segment is oval, crenate on the inner margin, and setose at
the tip and on the inner and anterior surfaces.

Length of female, 1.47-1.58 mm. Length of male, 1.30-
1.33 mm.

This was found in Wigwam pond, Nantucket.

Pearse’s paper containing the description, of which the above
is nearly a verbatim copy, modified only to correspond to the
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order of the other descriptions, was received while this paper
was going through the press. Consequently the author has not
seen the type specimens, and there has been no opportunity to
prepare figures. Pearse speaks of it as related to Lintoni, and
it is evident that it falls into the leptopus group, being closely
related to stagnalis as well as Lintoni. The form f the endo-
podite of the left fifth foot of the male is a distinctive charac-
teristic.

DIAPTOMUS SIGNICAUDA Lilljeborg.

Plate XXI, figs. 8, 10, 11. Plate XXII, fig. 3. Plate XXIII,
fig. 3.

1889. Diaptomus signicauda DeGuerne and Richard, p. 55;
pl. I, figs. 15, 16, 31; pl. 111, fig. 22. 7
1895. Diaptomus signicaudatus Herrick and Turner, p. 63;
pl. VIII, fig. 13; pl. IX, fig. 10.
1897. Diaptomus signicauda Schacht, p. 164; pl. XXIX, figs.
3-6.

A small species. The cephalothorax is broadest in front
of the middle at the second segment. The first segment is
about twice the length of the second.  The last two segments
are confluent, and the last segment has rather broad projecting
lateral lobes with acute posterior angles ending in small spines.
The fourth thoracic segment has a slight dorsal gibbosity.

The first abdominal segment of the female is expanded in
front and laterally, and is armed laterally with minute spines;
on the posterior end on the right side it bears a finger-like proe-
ess which projects backward. This process is somewhat vari-
able in length. The second abdominal segment varies in length.
In some cases it is hardly to be distinguished from the first
segment (Pl. XXT, fig. 11), while in others it equals in length
the third segment (Pl. XXIII, fig. 3). The furcal rami vary
in length from one and a hsalf times the breadth to twice the
breadth. They are setose on the inner margin.
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The antennae are 25-segmented, and extend a little beyond
the furcal rami. The antepenultimate segment of the right
male antenna is armed with a small recurved hook.

The first basal segments of the fifth feet of the female are
armed with rather large spines. The lateral hair of the second
basal segment is short and weak. The exopodite is composed
of two segments, the third segment being represented by two
small spines. The second segment is prolonged into a rather
stout hook which is delicately denticulate on the inner margin.
The endopodite is slightly longer than the first segment of the
exopodite, is composed of one segment, armed on the inner
margin of the tip with hairs, and with two rather long terminal
spines. The terminal spines are delicately ciliate.

The fifth feet of the male are rather slender. The first ba-
sal segments are armed with the customary spines. The second
basal segment of the right foot is .trapezoidal in form, and
somewhat longer than broad. The lateral hair is situated at
about two-thirds of its length.  The first segment of the ex-
opodite is also trapezoidal in form, of about half the length of
the second basal segment, and is armed on its inner border with
a hyaline lamella which is widened at the distal end and ex-
tends beyond the distal angle of the segment. The second
segment of the exopodite about equals the combined lengths of
the second basal segment and the first segment of the exopo-
dite.  The lateral spine is situated at the end of the second
third of the segment. The terminal hook is symmetrically
curved, and is somewhat longer than the two segments of the
exopodite. -The endopodite is broad, acuminate, and shorter
than the first segment of the exopodite.

The second basal segment of the left fifth foot of the male
has its lateral hair situated almost at the distal angle of the
segment. The first segment of the exopodite is longer than
broad, its inner and outer margins are curved, and it is setose
on the distal third of its inner margin. The second segment
-of the exopodite is twice as long as wide, the inner margin ex-
panded both at the base and at the distal end, and setose. The
distal end of the segment is setose, and armed with two finger-
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like processes. The endopodite is long and slender, reaching
well towards the end of the second segment of the exopodite.
It is setose on the inner margin of the tip.

Length of female, 1.5 mm. Length of male, 1.3 mm.

The original description was written from material obtained
in the Sierra Nevada in California. It is probably pretty
widely distributed through the mountain region of the West.
I have found it in collections from Marlette lake, Nevada, ob-
tained by Professor C. F. Baker, from Boulder lake, Colorado,
and Hosketts lake, California, collected by Professor Chauncey
Juday, and from several lakes in the Lake Tahoe region col-
lected by Professor H. B. Ward. One peculiarity not given
in the diagnosis should be noted, namely that the lateral spine
of the exopodite of the male fifth foot does not lie in the same
plane with the segment, but is curved to one side.

The projection on the first abdominal segment of the female,.
from which the species is named, is not present in the immature
specimens, appearing only at maturity.

DIAPTOMUS NUDUS Marsh.

Plate XXT, fig. 9. Plate XXIT, figs. 1, 2.

1904. Diaptomus nudus Marsh, p. 147; pl. XXX, figs. 1, 2,
4 5.

Of moderate size. The first cephalothoracic segment is.
nearly equal in length to the rest of the cephalothorax. The
last cephalothoracic segment is armed laterally with two mi-
nute spines.

The first abdominal segment of the female is somewhat long-
er than the rest of the abdomen. It is dilated laterally and
armed on each side with a sharp spine. These spines are at
about the termination of the first third of the segment. The
distal margin of the segment is extended on the right side in
a conical process which extends beyond the second segment.
The second segment is very short, and is nearly covered by
the first. The third segment is about one-third the length of
the first, and is somewhat shorter than the fureca.
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The antennae reach slightly beyond the end of the furca.
The right antenna of the male is swollen anterior to the genic-
ulating joint. The antepenultimate segment bears upon its
distal extremity a hook-like process which is rather less than
half the length of the penultimate segment.

In the female fifth feet, the spines of the first basal segments
are very pronounced. The second basal segments are armed
with rather delicate lateral hairs. The first segment of the
exopodite is stout. The second segment is of the usual form,
and the hook is denticulate on its inner margin. The third
segment is represented by two spines. The endopodite equals
in length the first segment of the exopodite, and is armed at
the tip with two spines and with short hairs.

In the male fifth feet, the spines of the first basal segments
are very pronounced. The second basal segment of the right
foot is trapezoidal in form, and its length exceeds its average
width by about one-half.  The lateral hair is at about one-
third of its length from the distal end. The first segment of
the right exopodite is about as brosd as long, and has its distal
angle somewhat produced. The second segment of the exopo-
dite is elongate, being more than three times the length of the
first. The lateral spine is situated at about one-third the dis-
tance from the proximal end, is hook-shaped, and is inserted at
an angle with the plane of the segment-—that is, it does not
lie in the same plane with the flat surface of the segment. The
terminal hook is elongate, falciform, with & regular curvature.
The endopodite is shdrt, rather less in length than the first seg-
ment of the exopodite, and is of a somewhat triangular form.

The second basal segment of the left foot is similar in form
to the corresponding segment of the right foot, and is sbout
one-half as long. The lateral hair is situated well towards the
distal end.  The first segment of the cxopodite about equals
the basal segment in length, but is more slender. The second
segment is short, armed with a terminal pad, a pad on its in-
ner surface, and with two blunt spines near the distal end.
The pads are armed with short, stiff hairs. The endopodite
is very slender and very nearly equals in length the two seg-

ments of the exopodite.
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Length of female, 1.132 mm. Length of male, 1.115 mm.

This species was found in materisl collected by Professor
H. B. Ward in Dead lake, Lake Michigan, Lake Rocks, and
Mirror lake,—all these lakes being in the vicinity of Pike’s
Peak. It was especially abundant in the collections from
Lake Michigan.

DIAPTOMTUS WASHINGTONENSIS SP. nov.
Plate XXTT, figs. 5, 8, 9. Plate XXIII, fig. 2.

One of the smaller species. The first cephalothoracic seg-
ment is somewhat longer than the combined length of the three
following segments. The last cephalothoracic segment is
armed with minute lateral spines. ~ The first segment of the
female abdomen is as long as the rest of the abdomen. It is
expanded laterally and in front and bears two small spines
laterally. On the posterior end on the right side it bears a
finger-like process projecting backward. The second segment
is ordinarily about one-half the length of the third. The furcal
rami are about twice as long as their width and are setose on:
the inner margin.

The antennae are 25-segmented, slightly longer than the en-
tire body. The right male antenna is much swollen anterior
to the geniculating joint, and the antepenultimate segment
bears a recurved hook which is continuous with a lateral la-
mella extending back one-half the length of the segment.

The first basal segments of the female fifth feet are armed
with rather large spines. The lateral hairs of the second basal
segments are very long and slender. The exopodite is composed
of two segments, the third segment being represented by two-
small spines. In addition to these spines, there are sometimes
present two other very minute spines. The second segment is

prolonged into the customary hook, which is denticulate on the
inner margin. The endopodite is slightly longer than the
first segment of the exopodite, is composed of one segment, and
armed on the inner margin of the tip with hairs, and has two
rather long terminal spines.
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The fifth feet of the male are slender. The first hasa] seg-
ments are armed with the customary spines. The second basal
segment of the right foot is trapezoidal in form and longer than
broad. The rather long lateral hair is situated at about two-
thirds of its length. The first segment of the exopodite is
quadrate, its length considerably less than its width.  The

The terminal hook is symmetri-
cally curved and is considerably longer than the first two seg-
endopodite is triangular in form,
much longer than the first segment of the exopodite, and ig
sometimes indistinetly two-segmented.

The second basal segment of the exopodite of the fifth foot
of the male has its rather long lateral hajr situated almost at
the distal angle of the segment, The first segment of the ex-
opodite is about as long as broad, its inner and outer margins
curved, the inner margin setose on its dista] third. The second
segment is half again as long as broad, the inner margin ex-

panded at the base and at the distal end and setose. The dis-

tal end is setose and armed with two finger-like Processes. The

2
second segment of the exopodite, and is setose gt the tip.
Length of female,

1.137 mm,

This species was found in material collected for me by Pro-
fessor B. H. Brown in Walla Walla, Washington.

The close relation of this form
In the female there are distineti
however, the structure of the an

to D. signicaudy is apparent.
ve differences. In the male,

tepenultimate segment of the
right antenna and of the fifth fo

the validity of the

ot are so different that T think
species -cannot be questioned. The lateral
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line lamella, the endopodite is longer and is sometimes indis-
tinetly two-segmented. The left endopodite 1is very much
shorter in D. washingtonensis.

DIAPTOMUS JUDAYI Sp. NOV.
Plate XXII, fig. 6. Plate XXIII, figs. 1, 5.

A small species. ~ The first cephalothoracic segment is con-
siderably longer than the three following. The last segment
is armed with minute lateral spines.

The first segment of the female abdomen is longer than the
rest of the abdomen. It is expanded laterally and in front
and bears two small lateral spines. On the posterior end of
the right side it bears a finger-like process projecting backward.
This process is somewhat <horter than in the other species of
the signicauda type. The second segment is about half the
length of the third. The furcal rami are rather less than
twice as long as their width, and are ciliate on the inner mar-
gin.

The antennae are 25-segmented and extend a little beyond
the furcal rami. The right antenna of the male is much swollen
anterior to the geniculating joint, and bears a straight process
on the antepenultimate segment. This process. is two-thirds
the length of the penultimate segment.

The first basal segments of the female fifth feet are armed
with the customary spines. The second basal segments have
rather long lateral hairs. The exopodite is composed of two
segments, the third segment being represented by two spines.
The second segment is prolonged into the usual hook-like proe-
ess, and is denticulate on the inner margin. The endopodite
about equals in length the first segment of the exopodite, is
armed on the inner margin of the tip with hairs, and has two
rather long terminal spines.

In the fifth feet of the male, the first basal segments are
armed with rather large spines. The second basal segment of
the right foot is trapezoidal in form and considerably longer
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than broad. The lateral hair is situated at about two-thirds
of its length and is rather long. The first segment of the ex-
opodite is trapezoidal in form, and its length and width are
about equal. It bears a thin hyaline lamella resembling that
in signicauda, but it is more pointed at the distal end. This
hyaline lamella is not inserted on the inner margin, but on the
posterior surface, so that as viewed from some directions only
the distal end is visible, although it really extends the whole
length of the segment. The second segment of the exopodite
is somewhat shorter than the combined lengths of the first seg-
ment and the second basal segment. The lateral spine is sit-
uated proximad of the middle of the segment. The terminal
hook is symmetrically curved, and is somewhat longer than the
two segments of the exopodite. The endopodite is broad, acu-
minate, nearly equaling in length the first segment of the exo-
podite. The second basal segment of the left fifth foot of the
male has the rather long lateral hair situated almost at the -
distal angle of the segment. The first segment of the exopodite
is slightly longer than broad, has its inner and outer margins
curved, and is setose on the distal third of its inner margin.
The second segment is nearly three times as long as broad, and
has the inner margin expanded near the base and setose. It
terminates in two finger-like processes, one of which is much
larger than the other. The endopodite is long and slender,
reaching two-thirds the length of the second segment of the
exopodite.

Length of female, 0.93 mm. Length of male, 0.9 mm.

This form was found in material collected by Mr. Chauncey
Juday in Twin lakes, Colorado, and the name is given in rec-
ognition of the many collections which Mr. J uday has had
the kindness to send to me. The species in most respects
bears a very close resemblance to D. signicauda. The male
fifth foot differs in the proportions of the segments, the form
of the lamells of the first segment of the right exopodite, the
position of the lateral spine on the second segment of the same
exopodite, and in the form of the segment and the terminal
processes of the second segment of the left exopodite. The

30—S. & A.
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most noticeable point of difference, however, and the one that
at once separates this species from the others of the signicauda
group, is the form of the appendage of the antepenultimate
segment of the right male antenna.

prapToMUs TRYBoMI Lilljeborg.

Plate XXVIII, figs. 1-4.

1889. Diaptomus Trybomi DeGuerne and Richa-d (Lillj.), p.
58; pl. I, fig. 85; pl. II, fig. 6; pl. ITI, fig. 14; pl.
IV, fig. 28. '

1895. Diaptomus Trybomi Herrick and Turner, p. 57; pl
VIII, fig. 17; pl. IX, fig. 4; pl. X, fig. 13.

1897. Diaptomus Trybomi Schacht, p. 158; pl. XXXIT, figs.
1-5.

“Of moderate size. Cephalothorax with greatest width at
about the middle; last two thoracic segments distinctly sepa-
rated, and the last of these as seen from above slightly produced
laterally, armed with two spines (one minute) on each side;
besides, on the right side of this segment appears a large
dorsal appendage, triangular in form, mucronate at the apex, -
and produced towards the right side. The first abcominal seg-
ment of the female is especially characteristic of the species (in
the male it is formed in the ordinary manner), as in D. sig-
nicauda asymmetrical, surpassing in length the rest of the ab-
domen. On the anterior part this segment is armed with a
short mucronate lateral process on either side, and on the
posterior part with a large triangular process extending almost
directly to the right and slightly acuminate at the apex. The
furcal rami are quite short, not twice as long as broad.

“The first pair of antennae of the female are 25-segmented,
hardly reaching the base of the furca. The antepenultimate
segment of the prehensile antenna of the male is armed with a
straight and quite slender process, almost reaching the middle
of the penultimate segment, and provided on the outside to the
apex with small teeth.
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“The exopodite of the fifth pair of feet of the female is two-
segmented, with the unguiform process of the second segment
slightly curved, robust, denticulate on the middle part of the
inner margin, the last teeth being broader and spine-like. The
third segment is wanting and is represented only by two spines,
the outer half as long as the inner. Endopodite one-segment-
ed, hardly equal to the first segment of the exopodite, with the
apex obliquely acuminate, provided with two quite long sub-
equal spines.

“The second segment of exopodite of right foot in male is
very long, surpassing in length the first segment and the basal
segment taken together. The marginal spine of this segment
is placed within the middle. The terminal hook is slightly
curved, with the inner margin denticulate. The endopodite is
curved, ovate, broad, turning inward, mucronate at the apex,
hardly reaching the end of the first segment of exopodite. In
the left foot, the first and second segments of the exopodite are
setose within, the second obovate, hairy towards the apex, and
bearing two short spines, one of which turns inward. The en-
dopodite is one-segmented, slender, equaling in length the first
segment of the exopodite.

“Length of female, about 1.5 mm. ; length of male, 1.4 mm.”

The above is the description as given by DeGuerne and
Richard. It is added that the species was found in great
numbers at “Multrooma Falls,” Oregon. As Schacht suggests,
it is probable that the locality is Multnomah Falls.

DIAPTOMUS DORSALIS Sp. NOV.

Plate XXIII, figs. 8, 9. Plate XXIV, figs. 2, 3, 5, 6.

A small species. The first segment of the cephalothorax
considerably exceeds in length the three following. The last
two cephalothoracic segments are confluent. The fifth segment
has two dorsal teeth, the first of which is the more prominent
and projects backward ; the second is rounded and undulate on
its anterior margin. The last segment bears two minute later-
al spines.
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The first abdominal segment of the female is slender and
about once and a half as long as the rest of the abdomen. It
is dilated in front and laterally. The lateral expansions are
well forward, and are terminated with lateral spines. The sec-
ond segment is short, less than one-half the length of the third.
The furcal rami are much longer than the third segment, and
much wider at the distal than at the proximal end. They are
setose on the inner margin.

The antennae are 25-segmented and slightly exceed in length
the furcal rami. The antepenultimate segment of the right an-
tenna of the male bears a hook which is considerably shorter
than one-half of the penultimate segment.

The first basal segments of the female fifth feet are armed
with small spines. The second basal segments have short lat-
eral hairs. The exopodite consists of three segments. The
third segment is very small, and is tipped with a spine. There
is also a small spine on the distal outer angle of the second seg-
ment. The second segment is prolonged into a rather blunt
hook which is denticulate on the inner margin. The endopo-
dite is shorter than the first segment of the exopodite, and is
tipped with small hairs. The two terminal spines are very
small.

The first basal segments of the male fifth feet are armed
with prominent spines. The lateral hairs of the second basal
segments of both feet are situated near the distal end of the
segment. The length and breadth of these segments are about
equal, and both are strongly curved on the inner margins. From
the middle of the inner margin of the second basal segment of
the right foot extends a small quadrangular hyaline lamella.
The first segment of the exopodite of the right foot is short, its
length and breadth being about equal. On its posterior sur-
face are two hyaline shelf-like projections. The second segment
is considerably longer than the combined lengths of the second
basal segment and the first segment of the exopodite. Its outer
margin is strongly curved. The lateral spine is large, strongly
curved, and situated about midway of the length of the seg-
ment. From near the base of the lateral spine a transverse
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ridge extends across the posterior surface of the segment. The
terminal hook is falciform and nearly equals in length the
whole right foot. The endopodite is small and slender, consid-
erably exceeding in length the first segment of the exopodite.

- Theleft fifth foot in length reaches the distal extremity of
the first segment of the exopodite of the right foot. The first
segment of the exopodite is somewhat longer than broad and is
armed on its inner margin with small hairs. The second seg-
ment is almost circular in outline, and also has the inner mar-
gin setose. It is tipped with a finger-like process and with a
longer slender spine. The endopodite is slender, somewhat
conical in shape, and reaches to about the middle of the second
segment of the exopodite.

Length of female, 1.13 mm. Length of male, 1.069 mm.

This species was found in collections made by Professor Birge
at Guzman and Milneburg, Louisiana. In the Guzman collec-
tions it was associated with D. mississippiensis. The form of
the male fifth feet, however, and the dorsal process of the female
make it easy to distinguish the two species. The particularly
distinguishing features of D. dorsalis are the hyaline append-
ages of the segments of the right iale fifth foot, and this
dorsal process. The process very probably resembles that in
D. gibber Poppe, but as DeGuerne and Richard give no figure,
one cannot be certain.

DIAPTOMUS SALTILLINUS BI'SWGI‘.
Plate XXIII, figs, 4, 6, 7, 10. Plate XXIV, fig. 1.

1897. Diaptomus albugquerquensis Schacht, p. 146; pl. XXVII,
figs. 2, 4.

1898. Diaptomus saltillinus Brewer, p. 127; pl. VII, figs. 5-9.

1905. Diaptomus saltillinus Pearse, p. 148; pl. XIV, figs. v,
10.

Of moderate size. The first cephalothoracic segment equals
in length the three following. The last cephalothoracic segment
is expanded in lateral lobes, each of which bears two minute
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spines. The fifth segment of the female has a projecting tooth
at the middle of the dorsal surface.

The first abdominal segment of the female exceeds the rest
of the abdomen in length. It is much dilated in front. The
lateral dilatations are rather slight, at the proximal fourth of
the length, and armed with minute spines. The second and
third segments are about equal in length, and each is somewhat
shorter than the furca. The furcal rami are longer than broad
and ciliate on the inner margin.

The antennae are 25-segmented and reach to the end of the
furca. The right antenna of the male is much swollen anterior
to the geniculating joint; the antepenultimate segment bears a
stout hook which is about one-half the length of the penultimate
segment.

The spines on the posterior surface of the first basal seg-
ments of the female fifth feet are prominent. The lateral hairs
of the second basal segments are slender. The length of the
first segment of the exopodite is more than twice its width.
The second segment is prolonged into a hook of slight curva-
ture, and is denticulate on the inner margin. The third seg-
ment is distinet and armed with two spines. The endopodite
-is one-segmented, about one-half the length of the first segment
of the exopodite, and setose at the tip.

The first basal segments of the fifth feet of the male are
each armed with a prominent slender spine as in the case of
the female fifth feet. The second basal segment of the right
foot is as broad as long. It has a tooth-like process at the
middle of its inner margin and a small hyaline process on the
posterior surface near the distal end of the segment. The lat-
eral hair is near the distal end. The first segment of the ex-
opodite is short, its length being a little more than one-half its
breadth. It is produced at the outer distal angle, and bears a
small fold on the posterior surface near the distal end. The
second segment is stout, its length being to its breadth in the
proportion of three to two. The lateral spine is situated to-
wards the distal end, is straight, and equals in length the two
segments of the exopodite. The terminal hook is slender, and so
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sharply curved at the middle that the two parts make very
nearly a right angle with each other. Its length equals that of
the whole right foot. It is finely denticulate on the proximal
half of the inner margin. The endopodite is short, stout and
pointed, equaling in length the first segment of the exopodite.
It is setose at the tip. The left foot reaches beyond the middle
of the second segment of the right exopodite. The second
basal segment is longer than broad, and nearly equals in length
the corresponding segment of the right foot. The lateral hair
is near the distal end. The first segment of the exopodite is
twice as long as wide, and setose on the inner margin. The
second segment is spherical in form, setose on its inner margin,
and is terminated by a setose finger-like process and a slender
falciform spine. The endopodite is slender, equal in length
~ to the first segment of the exopodite, and setose at tip.

Length of female, 1.5 mm. Length of male, 1.25 mm.

Locality, temporary pools near Lincoln, Nebraska.

If D. albuquerquensis Schacht is identical with D. saltil-
linus, this species is also found in Florida. The relationship
of D. albugquerquensis Schacht to D. saltillinus is discussed un-
der D. albuquerquensis.

DIAPTOMUS ALBUQUERQUENSIS Herrick.

Plate XXTIV, figs. 4, 7-10. Plate XXV, fig. 1.

1895. Diaptomus albuquerquensis Herrick, p. 45; figs. 16-26.

1895. Diaptomus albuquerquensis Herrick and Turner, p. 67;
pl. VI, figs. 1-3; pl. VII, figs. 1-11.

1904. Diaptomus Lehmeri Pearse, p. 889; figs. 1-4.

Of moderate size. The cephalothorax is broadest at the mid-
dle. The first segment is about equal in length to the three
following. The last segment in the female bears a blunt dorsal
tooth; the segment is expanded laterally, each wing bearing
two rather prominent spines.

The first abdominal segment of the female equals in length
the remainder of the abdomen and the furca; it is dilated lat-
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erally and in front, and bears a strong spine on each side.
The second segment is short, being only about one-half the
length of the third. The third segment and the furcal rami
are about cqual in length. The furcal rami are ciliate on both
the inner and outer margins.

The antennae are 25-segmented, and reach to the end of the
furca. The right antenna of the male is much swollen ante-
rior to the geniculating joint; the antepenultimate segment
bears a slightly recurved hook considerably less in length than
the penultimate segment. In the female fifth feet, the spines
of the first basal segments are pronounced. The first segment
of the exopodite is about twice as long as wide. The hook of
the second segment is nearly as long as the first segment, is
slightly curved, and is denticulate on the inner margin. The
hook has a single fine tooth on the outer margin. There is a
small spine at the base of the third segment. The third seg-
ment is distinet, and bears two spines of which the inner is the
longer. The endopodite is indistinctly two-segmented, and is
about one-half the length of the first segment of the exopodite.
It is setose at tip.

In the male fifth feet, the spines of the first basal segments
are stout. The length of the second basal segment is some-
what less than twice its width; it is trapezoidal in form, and
wider at the distal end. The lateral hair is situated close to
the distal end of the segment. The proximal inner angle is ex-
panded into a wing-like process. At a little less than one-half
its length, there is on the inner margin a recurved hyaline
tooth. On the posterior surface of the segment is a two-headed
hyaline process. The first segment of the exopodite is short,
its length being only about one-half its width. The outer dis-
tal angle is somewhat extended. The segment has a hyaline
lamella on its posterior surface, and a small hyaline projection
from its posterior distal border. The second segment of the
exopodite is between three and four times as long as the first
segment. The lateral spine is situated at about four-fifths
of its length, is long, nearly straight, and finely denticulate on

its inner margin. On the posterior surface of the segment,
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about midway of its length, is an oblique ridge. The terminal
hook is longer than the rest of the foot, regularly curved and
finely denticulate on the inner margin. The right endopodite
is one-segmented, about equal in length to the first segment of
the exopodite, and is setose at the tip.

The left foot reaches beyond the end of the first segment of
the exopodite. The second basal segment is elongate, but
shorter than the corresponding segment of the right foot. The
lateral hair is situated at rather more than two-thirds the
length of the segment. The first segment of the exopodite is
about twice as long as wide; the inner margin is convex and
setose. The second segment of the exopodite is about equal in
length and width; it is terminated by a blunt process and a
slender, curved spine; its inner margin has two setose pads.
The endopodite is slender, one-segmented, equal in length to
the first segment of the exopodite, and setose at the tip.

~ Length of female, 1.765 mm. Length of male, 1.581 mm.

Localities: Albuquerque, New Mexico, City of Mexico, and
Hugo, Colorado.

It was found impossible to get authoritative examples of this
species, as the material was not preserved by Herrick, and the
author was unsuccessful in dredging in the same locality. The
description is from the material obtained in pools near Hugo,
Colorado. Herrick does not mention or figure the tooth on the
inner margin of the first basal segment of the right fifth foot of
the male, or the dorsal tooth on the cephalothorax of the female.
While it is possible that these features, which were not de-
scribed either by Pearse, are local variations, it does not seem
probable, inasmuch as the correspondence is so complete as far
as the published descriptions go. It seems probable that these
features were overlooked.

It may be noticed that D. albuquerquensis, D. dorsalis and
D. saltillinus are very closely related to each other, and it is
possible that intermediate forms may be found.

Schacht describes D. albuquerquensis from material collected
in Florida. Just what Schacht had it is pretty difficult to tell,
a8 he gives only two figures, but it seems evident that D. albu-
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querquensis Herrick and D. albuquerouensis Schacht are not
identical. The figure of the male fifth foot given by Schacht
is very different from that figured by Herrick, and I think it
probable that it belongs to D. saltillinus Brewer. The figure
of the female fifth foot is of neither D. saltillinus nor D. albu-
querquensts, as both species have a short endopodite. Schacht
states that his D. albuquerquensis was found in connection with
D. mississippiensis, and his figure would correspond very well
to the fifth foot of the female of that species. It seems proba-
ble, then, that Schacht’s description is & composite of D. sal-
tillinus and D. mississippiensis, and that he had no specimens
of D. albuquerquensis.

DIAPTOMUS ASYMMETRICUS Sp. NOV.
Plate XXV, fig. 6. Plate XXVT, figs. 1, 3, 4.

A small species. The first cephalothoracic segment is long-
er than the three following. The second, third and fourth
segments are about equal in length, the fifth somewhat longer.
The lateral expansions of the last thoracic segment are armed
on each side with an acute spine.

The first segment of the female abdomen is much longer
than the rest of the abdomen. It is expanded laterally st a
little less than one-third its length; the dilatations are armed
with acute spines which are slightly recurved. The dilatation
on the front of the segment is very pronounced. At about
two-thirds the length of the segment, and on the right side, is
a blunt, rounded projection, which is much more prominent
than the lateral dilatation. The second segment is short. The
third segment is fully four times as long as the second, and is
about equal in length to the furca. The distal end of the fur-
cal ramus is nearly twice as wide as the proximal; the furcae
are ciliate on the inner margin.

The antennae are 25-segmented, and in the female extend
beyond the tip of the furcae. The right antenna of the male
is much swollen anterior to the geniculating joint. The an-
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tepenultimate segment bears a recurved, hook-shaped process,
which is about one-half the length of the penultimate segment;
on the outer surface of this hook, and extending down the seg-
ment, is an inconspicuous hyaline lamella.

The first basal segments of the female fifth feet are armed
with long and rather slender spines. The lateral hairs of the
second basal segment are short and weak. The exopodite con-
sists of three segments. The first segment is more than twice
as long as its width. The second segment has a small spine
on the outer distal angle; its inner margin is only slightly
curved and is finely denticulate. The third segment is dis-
tinet and bears two spines, of which the inner is the longer.
The endopodite is shorter than the first segment of the exopo-
dite, and is one-segmented, or indistinctly two-segmented; its
tip is setose, two of the setae being especially prominent, but
hardly large enough to be called spines.

The spines of the first basal segments of the male fifth feet
are long and acute. The second basal segment of the right
foot is rectangular and longer than broad; the lateral hair is
near the distal end of the segment; on the inner margin, about
midway of its length, is a prominent hyaline projection with
a semi-elliptical outline. The first segment of the exopodite is
short, its length being to its breadth as one to one and one-half ;
on the posterior surface is a ridge running from the inner
margin to about the middle of the segment. The second seg-
ment of the exopodite is slightly longer than the combined
length of the second basal segment and the first segment of the
exopodite ; the outer margin is angular; the lateral spine is
stout, slightly sigmoid, and is situated just beyond the angle
near the end of the proximal half of the segment; on the pos-
terior surface of the segment, nearly. opposite the distal edge
of the lateral spine, is a curved transverse ridge extending
nearly across the segment. The terminal hook is strongly
curved, falciform, slightly longer than the rest of the exopo-
dite and the first basal segment, and is finely denticulate on
the inner margin. The endopodite is one-segmented, about
twice as long as the first segment of the exopodite, and is se-
tose at the tip.
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The left fifth foot reaches to about one-third the length of
the second segment of the right exopodite. The second basal
segment is trapezoidal, its proximal end being the wider; the
lateral hair is near the distal end. The first segment of the
exopodite is longer than broad, the inner and outer margins
convex, and the inner margin setose. The inner margin of
the second seginent is a semicircular setose pad; the segment
is terminated with a slender digitiform process and a long and
slender spine, the two forming a forcipate structure. The
endopodite is slender, one-segmented, longer than the first seg-
ment of the exopodite, and setose at the tip.

Length of female, 1.39 mm. Length of male, 1.16 mm.

This species was found in collections made by Prof. C. F.
Baker at Havana, Cuba.

DIAPTOMUS PURPUREUS Sp. nov.

Plate XXV, figs. 4, 7. Plate XXVI, figs. 2, 5.

A large species.  The first segment of the cephalothorax
equals the three following. The second, third and fourth are
about equal in length, the fifth somewhat longer. The lateral
expansions of the last cephalothoracic segment are armed on
each side with a small, acute spine.

The first segment of the female abdomen is longer than the
rest of the abdomen. The lateral dilatations are near the
- proximal end of the segment, are not marked, and are armed
with small, acute spines. The second segment is short, being
only about one-quarter the length of the third. The third seg-
ment and the furca are nearly equal. The distal ends of the
furcal rami are wider than the proximal; the inner margins
are ciliate.

The antennae are 25-segmented, and in the female barely
reach the end of the first abdominal segment. The right an-
temna of the male is much swollen anterior to the geniculating:
joint; the antepenultimate segment hears a recurved, hook-
shaped process which is about one-half the length of the penul-
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timate segment. On the outer surface of the hook, and ex-
tending down the side of the segment, is an inconspicuous hys
line lamella.

The first basal segments of the female fifth feet are armed
with long and stout spines. The lateral hairs of the second
basal segments are short and weak. The exopodite consists
of three segments; the first segment is stout, its length being
‘to its breadth as four to two and one-half. The second segment

. has a small spine on its outer distal angle; the inner margin
of the hook is concave and armed with prominent teeth. The
third segment is distinct and bears two spines, of which the
inner is the longer. The endopodite is one-segmented, is
more than one-half the length of the first segment of the exo-
podite, and at the tip is setose and bears two long spines and
one small one.

The spines of the first basal segments of the fifth feet of the
male are acute and rather small. The second basal segment
is trapezoidal in its general outline, longer than broad, its dis-
tal end the broader, and is distinctly convex on its inner and
outer margins; the lateral hair is small and is near the distal
end; on the inner margin, beyond the middle, is a hyaline
projection with a rounded outline. The first segment of the
exopodite is wider than long, and bears on its posterior face at
about two-thirds of its length a transverse ridge. The second
segment of the exopodite is a little more than twice as long as
wide, and approximately rectangular in form; about midway
of the posterior surface is a short, curved ridge; at the middle
of the posterior surface, near the outer margin, is a semi-cir-
cular hyaline projection; the lateral spine is near the distal
end of the segment; the terminal hook is about as long as the
rest of the right foot exclusive of the first basal segment, is
slender, and bent at near its middle into very nearly a right
angle; the denticulations of its inner margin are very fine.
The endopodite of the right fifth foot is short and stout, barely
exceeding one-half the length of the first segment of the exopo-
dite, and is setose at the tip.
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The left foot reaches to onehalf the length of the second
segment of the right exopodite. The second basal segment is
long and rectangular, equaling in length the correspond-
ing segment of the right foot, but is not so wide; the lateral
hair is situated not far from the distal end of the segment.
The first segment of the exopodite is twice as long as wide, of
nearly the same width through its whole length, the inner and
outer margins slightly convex, the inner margin setose. The:
second segment is conical in form, with a rounded ciliate pad
on its inner margin; the segment terminates in & blunt digi-
tate process. The endopodite of the left fifth foot is one-seg--
mented and shorter than the first segment of the exopodite; it
is setose at the tip.

Length of female, 2.56 mm. Length of male, 2.24 mm.

This was collected by Prof. C. F. Baker in Havana, Cuba,.
and was found associated with D. asymmetricus.

The species is very conspicuous, for,in addition to being of
large size, the furcae, the furcal setac and the distal ends of
the antennae are colored a deep purple.

DIAPTOMUS SANGUINEUS Forbes.

Plate XXVI, figs. 2, 5.

1876. Diaptomus sanguineus Forbes, pp. 15, 16, 23; figs. 24,
28-30.

1882. Diaptomus sanguineus Forbes, p. 647; pl. VIII, figs.
17, 13.

1884. Diaptomus sanguineus Herrick, p. 138; pl. Q, fig. 12.

1884. Diaptomus minnetonka Herrick, p. 138; pl. Q, figs.
8-10. g

1889. Diaptomus sanguineus DeGuerne and Richard, p. 20;
figs. 9-11; pl. IV, fig. 24.

1893. Diaptomus sanguineus Marsh, p. 195; pl. III, figs. 1-3.

1895. Diaptomus sanguineus Herrick and Turner, p. 71; pl.
V, figs. 8, 9; pl. XITI, fig. 12.

1895. Diaptomus minnetonka Herrick and Turner, p. 71; pl-

XTI1T, figs. 8-10.
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1897. Diaptomus sanguineus Schacht, p. 133; pls. XXIII,
XXIV, XXV.

1898. Diaptomus sanguineus Brewer, p. 124.

1905. Diaptomus sanguineus Pearse, p. 147.

Rather large. The first segment of the cephalothorax is
nearly equal in length to the rest of the cephalothorax. The
last segment of the cephalothorax is produced laterally, and
armed on each side with two rather prominent spines. The
fifth cephalothoracic segment of the female has a pronounced
dorsal hump. e

The first abdominal segment of the female equals the rest
of the abdomen including the furca. It is expanded laterally
and in front, and bears two pronounced lateral spines. The
-second segment is about one-half as long as the third. The
furcal rami are setose on the inner margin.

The antennae are 25-segmented and somewhat longer than
the cephalothorax. The right antenna of the male is much
swollen anterior to the geniculating joint. The antepenulti-
mate segment bears at its distal end a short, stout, recurved
hook, which is continuous with a lateral hyaline lamella of the
segment.

The female fifth feet are rather stout. The spines of the
first basal segments are of moderate size. The lateral hairs
of the second basal segments are commonly long, reaching

nearly to the end of the first segment of the exopodite.  The
first segment of the exopodite is twice as long as broad. The
second segment is produced into the customary hook, which is
dentate on the inner margin.  The third segment is repre-
sented by two spines, of which the outer is the shorter. The
endopodite is slender, variable in length, but commonly much
shorter than the first segment of the exopodite. It is setose

at tip, and armed with two rather long spines.
~ In the male fifth feet, the spines of the first basal segments
are rather small. The second basal segment of the Tight foot
is trapezoidal in form, wider at the distal end. Its length is
about twice its average width. The outer distal angle is pro-
longed into a blunt or acute spine; the lateral hair is near the
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distal end. The first segment of the exopodite is small and
quadrate. The second segment has about the same width as
the first, and its length is about that of the second basal seg
ment. Its outer margin is convex and its inner sinuous. The
lateral spine is situated at about two-thirds the length of the
segment, and is commonly straight and rather weak. The ter-
minal hook is falciform with a regular curve, is denticulate on
the inner margin, and is about equal in length to the second
segment of the exopodite. The right endopodite is short and
stout, much shorter than the first segment of the exopodite,
setose at tip. Frequently the joint between it and the second
basal segment disappears, and the endopodite appears simply
as a prolongation of the inner distal angle of the second basal
segment. e

The left fifth foot reaches to the end of the se