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of the comef with that of the meteor, and remembering the prodigious
velocity of the former, nay we not well imagine that its collision with
the highly attenuated upper atmoesphere of the sun might develop latent
heat sullicient to enable it to vivel the sun itsell in splendor ?

Although mucl: of the evidence presenied in favor of the existence of
‘tlatont heat of expansion,” and of its ageney in the production of lumi-
nows phencmena, may be said to be circumstantial only,—I trust that if
will be found suliciently enmulative, and accordant thronghout, to enti-
tle it to examinabion.

PaipavmEnenrs, Mancm 2510w, 1874

ON THE PLAGOPTERINA AND THE ICHTHYQLOGY OF
UTAH,

By Epwand D, Core, A,
Foad before tha dmerican Philosophical Society, Mareh 2040, 1874,

The observations recovded below are based on the collections made by
thenaturalists abtached to the United Btates Giéological and Topographical
Burvey west of the 100th meridian, under direction of qu’sen'mt Geo.
3. Wheeler, and are published by permission of that officer. Lo Dr.
Henry C. Tarrow, in charge of the department of zoolegy, and to A. V7.
Hensbaw, assistant, the sdrvey is indebted for material morve fully
ilustrating the character and distribution of the eold bleoded vertebrata
of the valleys of the Colorado River and of Utah {ban any herstofore
brought together. As one of the results derived from a study of ity it
appears that the basin of the Colotada River is the habitat of a small
group of fishes of the family (;ypumd’e, Whlcll may be cwllcd_‘f,he Pl(.ch?p-
tergney, which embrices’ fhree genem——-Pdaqopim s, Qop Lﬂg}zdmm(la,
Cope; and ﬂfadm Gnmd TI_lle: ‘_uup dlﬂ.elb fx om OLhBl&: gtthe family in

s let into a g'm'o'v‘e'"in th'e ]j_ii:élér face of th"a anterior without
being cobssified with 'if, thnis constititing 'a dompound défensive spime.
The rays of the ventral fin, excepting the fivst and second, are similarly
moﬁxﬁed ’I‘he mmtcr me ‘of their lenrri,h consusts of aL 0Sseous d'mger-
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attaches to the Plagoplerine as the only type of Ashes not kunown from
obher waters than those of the Colerado basin.

PLAGOPTERUS, gen. norv.

Phpryngeal feebls, 2542, raptorinl uncinate, withont masticatory
surface. A ferminal maxillavy barbel.  Seales, none;j latorsl line weil
developed. Dorsal fin with a strong spine composed of twao, the posterior
receivad into a longitudinal groove of the anterier. Ventral fins origin.
ating (in the type species) = little nnterior to the line of the dorsal,
attached te the abdomen by a wide basis and lengbh of inner radivs.
Superior abial fold continued round the end of the muzzie.

This genus resemblea Mede, Girard, in the presence of the dorsal spine,
the adhesion of the inner border of the ventyal fin, and the absence of
scales, pud differs in the presence of barbels, and the inner dental series
being 54 instead of 4—iI.  Plysiognomy of Lhindehihys.

PLAGOPTENUS ANGENTISSIMOS, Sp. DOV.

This is & small fish of slendor proportions, with a vather broad head,
with eiightly depressed muzzle overhanging by n little n horizental
month of moderate size.  The candal peduncle is of mediam debtli, and
the caudal fin is deeply forked. The eye is somewhit oval, and"énters |
the length of the side of the head 4.2 times, and the interorbital width
1.5 tlmes, The greatest depth {neav the ventral fin) enters the ‘totnl
length nearly six times, or five and three guarteys,; o ve of the candal
fine The latti méasurement is four *imes the 1 ‘the head.  ‘The
trigin of the dorsal is entirely behind the proper b i the ventral ; its
Brst spine is curved and longer than the second, and'its basi$ {s inter.
medinte betivesn the base of the saudal and the end of the musile, e
dorsal rays bshind the spine’ havh he basal tWwolthivds £ otehiall
thickened and catnpletely ossified, the drsiculated portions issiting *from
the apices of the spines, Radidl formula, D, I 75 CGF 10 547 T 100 9%

VRV P The Brst or 0sséous ray of then men| '
Hnot ¢ of thoe ventril [ by
' membiane, T
nsal osseons

. Nuinerow
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MEDA, Girard.

Proceed. Acad. Nat. Sei,, 1856, 192; T. 8. aud Moxican Bound. Survey,
Ich‘f}h}, ology, p. 5. ' -
This genas resembles Plagoplerts in the absence of scues, wl.uie i
differs iv the absance of barbels and the reduction of the nwmber of teeth
of the lavger pharyngeal series to d—d. @irard also asserts bwice that
the dorsal spins is “articulated,” & char acter not cbserved by me fnany
species of the group, s figure of 1. yulgide represents ibe veutril
mdii s artienlated ; but as there ars obher poinks in which it diflers

from the description, it is probally ipaccurate.

Eoad s A

MEDA FULGIDA, Girard,

A small speciss from the Rio San Pedio, a tributary of the Gilo, in
Southern Arizong.

LEPIDOMEDY, gen. nov.

Dorsal fin originating bebiad tha line of the venbrals, which adbkere o
the belly by the inner ray, Body soaled, later 2l line present. Pharyngeal
teabh 4—4 in the inner row. No barbels, premaxillary serles complete.

This gerus Lns the physiognomy of Glinastonius. The presence of
sciles chstmgmsl;es it from Medu. The spinous rays are not alr twuhted

LEPIDOMEDA VITTATA, S, 0oV,

Form moderately stout, the greatest depth (ab the first dorsal ray}
entoring the lengih to the basis of the oiwndal An four and a quarter te 2
third times. The Lead is'wide and Hat above, with decurved pterotics,
—and slightly depressed behing the interorbital region. Muszzle obiusely
descending, not prominent ; moutl terminal and descending to a point
below the anterior line of the pupil: Length of head, 3.75 times in tobal
length to basis of candal fiz.  Orbit round, 8.75 thmes in length of head,
ant 1.9 simes in interorbival wig latter is not uniform, but the
~middle plang is elevated a little’ above  the superciliary ridges, and
separated from them by a shallow 'groove. Nares sublateral. Teeth,
2.4—4.2.. Preorbital frapezoid, )

Seales sma,l] coveuus tlie “wHolg” l)ocly, exceplb o space Leltind the
pect‘.mﬂ ﬁu, jutwenty-six ser hove: the I'Ltﬂhll hue, a.nd ﬁffy-su.

SRS

air uplc:Ls, ll‘l‘bufblﬂgof,‘belﬂg
wisted-portion. The pectoraliradii-
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peduncle. Infevior fins reddish. The more anterior posijion of the
dorsal fin'is ene point of differeces lrom K. maxiliosus.

From Prove ; No. 45, a. _

Var. IT, bagk dark; a dark band from end of muzele to caudal fin. TFins
and lips red. D. I. 8 Provo; 204 a3 381 a; Colorado Chiguito, 8x., 240
Twin Lake, Colorade, Var, HI. Back dusky; numerous large bLlack
spofs all over the sides and head; fins and lips orimson, D. I. &
No. 754, fromn Apache, Avizona,

Iy rorsrs TIMPAXOGENEIS, 5. 1OV,

,—‘\ rather compressed species with mouth obliguely descending, and
teeth 2.4~ 2, with strougly developed masticatory surfaces. Thelaberal
linve of tubules is imperfect in all the specimens, often only repre-
vesenbed by o short series in front of the dorsal fin,  In lavger specimens
it iz better develuped, nud in still larger it may be complete, o point
whicl remains as yeb uncertnin.. In thesmaller specimens of Afylelewcus
parevanus, the series is imperfect for a slhovk distance in front of the
caudal fin, while it is. somplete in adults, I have observed the snme in
the Hypsilepls anolostanus, Givard. Soales small w% The dovsal fin ’
originates n little in front of a lins drawn from the base.of the first ven-
tral ray. The pectorals do_uot reach the ventrals, while the latter atwnin
the vent. Radii .1 95 A L 8; 7. 8 ’

The depth is. Dne—fmut.h the lenﬂ th, less that of the caudal fin, and the
length of the head euters the snime 3,66 times. Owbit 8 8 times in length
of head, 1.2 timesdn. intexorbital width ; 10110'(4,1 than munzzle. Preor blL 1l
bone tr’zpeaozd Tatal leuwbh 3. 047 ; to basis of dorsal 0215 ; of
head 011 ; width at pterotips 005, .

There is a.narzow Ie'_x_deu ling . ﬁ.om the ptm utzc 1eg10n te the U%e of

MNumer Qus s
shnw, and ab

18’?0, 5. 48
dprsal fin

‘dorsal’
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and their diameter snters their frontal intevspace 1.06 times, and the
length of the head 4.0 times, twice in the length of the nmzzle in front
of its border. "The muzsle censiderably overhangs the mouth, The lip
Toids are tubercular aud largely developed, forming = discoidal funnel,
The posterior is deeply incised behind ; and there is a notch where it
joins the anterior lip. The commisure is bransverse and abruptly angu-
late to the canthus, and covered with a cartilaginous sheath as in Chon.
drostoma. Isthmus very wide.

Total length M. 0.168; do. to basis candal 140 ; do. to basis ventral
.082; do. te basis of dorsal .070; do. of head O"‘}, width of muzzle
at mouth 0115 ; with head ot ptovotics .01506. Color blackish, belly and
ventral fins yellowish (2 pink), This species' resembles tho C‘a-:!ostumw
digsobolns, Cope, but has larger senles, besides presenting generic differ-
ences, Several specimens from near Provo. Messrs. Yarrow aud Hen-
shaw.

ATNOMUS JARROVIL, Sp- DOY.

Aless elongnte speeies than the last, with a much less enlarged muzzle,
The anterior seales are smaller than the posterior, and the Rrstdorsal ray
is nearly intermedinfe between the end of the mu=zzle and the basis of
the coudal fin, Radid D. 0; €. 18; L L 73 V. 8, well removed from
both vent and pectoral fin. Depth at dorsal fin 5.7 times in total lengtly,
into which the length of the head enters 5.3 times; orbit small, 4.6 times
i length of head ; fwice in interorbital widsh, and 1.75 thues in muszle,
the latter projecting a little beyond mouth, not depressed, but nar-
rowed viewed from above. Labial folds well developed, tubercular, the
anterior rather narrow, the posterior deeply-incised. Commissure with
acute cartilaginous ¢ ec:cre, lerrul'u]Y convex forwards. ’

Hoales }f,

Total length M. .107; do. te.basisof -candal .0883; do. to basis ver-
tral .052; do. to basis c]orsal.OaL".r‘; do. of head .020F; width muzzle at
mouth .075 ; of head at plerotics .01,

Color lighé Lrown with numerous duslly spots and clouds; 2 narrow
'Ebdomm'\l b’md hf'llt ﬁns A.nﬁ chin’ ? red.

; Iesmc; Tarrow and Henshaw at
logieal e,\pl_m,jj;;_o_;;“s‘rm vari-

Givard.
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The fighes of the Utab-Lake above enumerabed, nnmber twalve species,
as follows :

Salmonide. {Ninostomus bydrophlex, Cope.

Clinostomus tmenin, Cope.

Salwo virginalis, Girard. i )
- : ’ Hybopsis timpanogensis, Cope.

Coragonide. o oo

e Rhinichthys henshavii, Cope.

Coregonus villlamsenil, Girard.

Cyprimda. Catostomida.
Sibpma atrarin, Givard, Minomus platyrhynehus, Cope.
Alburnellus, sp. Mipomus jarrovii, Cope.
Albarnellus rhiniehthyoides, Cope.| Calostomus ? generosus, Girard,

The following spesies were obtained at other localities in Ttah and
Arizona.

CERATICHTINS BIGUTTATUS, Kirtland,

Baird, Girard, Cope Cyprinida of Penusylvania, p. 866, Tab. i, fig.

5, vaw. eyclotis, Cope, Procesd, Acad. Nat. Seienoces, 1864, p. 278,

Tir. Yarrow obtained a number of specimens of this abundant eastern
fish ot Harmony, in Southern Ubak. This is nu unexpected discovery,
giving the speeies the greatsst known range of any of our Cyprinidea,
the Semotilus corperslis accompanying it to the eastern slope of the
Tiocky Mountains. The Smoky Hill River was the most Westmn logality
for the O. bdigwilatis wp bo the proseant time. o

Cen v:vmrr-mxs YENTRICOSUS, $p. 1OV,

Allied to (. henshavii, Cope, bul distingnished by ifs c}ee}ge}. bod;g.r and
moye numerous scales below the Jateral lne, which exce nuber
those akove if, contrary to the rule usuni in Jyprindde.  Depth at ven-
fral fin one-fourth length ‘exelusive of candal fin, and a littiotle8s than
lefigth-of ‘head, orbit & li6tléless:than one-fourth lengths ‘oflizadiand 1.33
fhnes in length of muzzls and;intororbital width. Muzzle ca nplessed 3
projecting Leyond the horizomtal mouth ; m'u.ﬂi‘uy hona I
line of the auberior noshril ; D I ‘7 ALY \'
robing Behind line of ventrals
Ly the actmu " spir its, b1
except.mg an 111eg111'1,r d’xr
al fin.  Length-of ‘1, spemm
oi‘ anal {]43 : : ;

sLomas Monlaned
racters of the
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well as by tho reduced number of radii of the anal {in, The genus
Mylolueus was established by the writer in 1871 for species resembling
Sitome, in having the pharyngeal teoth of the longer row ~'i—-—.")?, fuzx.(i L‘I‘m
origin of the dorsal fin situated in advanoe of the ventral, buk dulermg‘ in
the possession of well-defined masbicatory surfaces on the tecih. ‘ The
typical species is AL pulverwienius, Cope, from the warm springs of Ulal,
1 fish which differs from the present one in the greater sfoutness of form
and smaller and more numerous sonles.

Form modoerately stout ; muzzle short, conicnl, lips even, month very
obiique, maxillary bone reaching anberior line of orbit. Profile of head
and back gently arched. Depth of body equal length of eaudal fin and
mensuring 4.25 in the total length less that fin; lengtlh of head, 3.5 ox G
in the same. QOrbif large 8.1 times jn length of head; grenter than muzzle,
squal interorbital width. Seoles d u,, the Iateral line decurved in frong,
and coutivued to base of caudal Au. Radii, D. 1 9; A. L §; V. 5. Tbe
pectorals reach listle more than half way fo the vuntrﬂ-ls ; the Iatter just
atfain the vent. Caundal well forked. The eolor is transparent, with a
plumbecus labernl band, the ventral and pectoral fing dusky, the dorsal
and epudal shaded with tho same. Total length 3L 0648 ; dibto to base
candal, .038; ditto to anal, .038; to ventral, .0258; of head, .01d; tfo
orbit, (003 ; width at middle pterotics, .00

Numerous specimens were obtained by Dr. Yarrow from Beaver River,
n Seuthwestern Utah, This sbream flows into the Sevier Lake, o vory
alleatine body of watsr, in which no fishes wers found by the naturalists
of the survey.

CLIROSTOMUS PHLEGETHONTIS, Sp. 10V,

Teeth, 1.5—4.2; body, deep, short; scales larger than in any other
speeies of the genus, viz.: eleven longitudinal and thirty-seven transverse
series. Thers is no Jateral line, which may be due to the immature state
of the only specimen ab my disposal. The deptl enters the length with-
oub the condal fin 3.5 times, while the length of the head is counted in
the same four times.  The ovbit is large, entering the head 2.75 timos,
and . 2 greater than interorbital width ; in oldsr fishes the orbif will be
fcmm.l as usunl relatively smaller. The lips are even, and the moutl
guite Obhqnc, the end of fhe maxillary reaching the line of tho orbis,
Radii, D. 1. 77 AL 8; the veunirals originabe in front ¢f the lne of the
dorsil, and e\tend Lo the vent, and are not nearly renched by the
p%tm.ﬂs Lt.nrrbh without candal fin, .084; ditto to Dasis of dms.!.l
0186 ; length of head, 008 widih rht,to at pLeloLms, 0088, A broad
plumbeous Dband on the mde below which the color is golden, above it
pmhably translacent in life, w1th a duslky median dorsal line.
Discovered in Bmwer Ihvex, Utnh with the Myloleueus PATODANIUS,

By
D1 Yo v m\' y

e In Hnyden 5 woniwal Reporb ofy the T2, 8, Geologienl Survey, p. Aa, .
AP SSSVOLG XV, R
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CATOSTOMUS ALTICOLUS, 8P, DOV,

A stout, rather short specias of suaker, with elongate head and narrowed
muzzle. The scales are larger behind than anteriorly, and number sixty
transverse, aud niseteen longitudinal rows. The rudial formula is,
D, 10; . 18; A, 7; V, 10, originating below the middls of tha dorsal
fin, snd neither extending to the vent noxr renched by the pecboral fin:
Caudal with shallow emargination. The depth enters the lenpth with
caudal five times, whick is three and two-thirds the length of the hend.
Orbit .83 times in head, 1.06 times in interorbital width. The mizzie
is Tong (1.66 times orbit), but is not produced mush beyond the moutl,
butis truncate and narrewed viewed from above. Lip-folds well develeped;
the superior pendant, the inferior full bub incised to the symphysis, the
sarfaces tuberealur.  Verbex flas.

Total length M., 0863 ; ditte to origin caudal fin, .070; ditto to origin
anal, 0546 ; difto to origin of dorsal, 0365 ; width head at posterior
nares, 008 ; ditbo at middle of pterotics, .010; color silvery, upper push
of sides and back dusky. In specimens of this size the lateral line is in-
visible, bub in adults of eight inches obtained by my friend, J. 8. Lip-
pincots, ik extends {o the basis of the candle fn.,

Wumerous specimens from Twin Lake, Colorade, obtained by Dr. I T.
Rothroek, botanist of the survey. This lnke is sibuated in the South
Park, ob an elevadion of 9,500 feet above the sea (ne. 120).

CATOSTOMDS DISCOBoLUs, Copa.

(TT'Lyden 8 Aunnual Report, U..8. Geologien] Survey, 1870, p. 435).

Numerous specimens from the Zunl River, Arizona, and from another
not specified locality in Arvizons, (No. 504}, obtained by Messrs, Henshaw
and Newherry.

HAPLOCHILUS FLORIFINNIS, Sp. BOV.

First dorsal ray standing above the second or fhird anal; formula, D.
101135 A, 13-—14; V. 7. Soales lovge in ten loogitudinal and 29 trans-
verse sevies. TFirst dorsal ray hnlf as far from bass of candal as from
ond of muzzale, Tength of head 4,066 times in total, » lithle less than 4
times tobasis of enudal fin.  Orbib large, 3.2 times in'length of head and
1.0 times in'interorbital width., Mandible projecting a little beyond pre-
M t.\ﬁlmy, dhe extem &l series of teeth in botly jaws larger th‘m the
others.” ™"

Totallengthk M. /0595 ; do. to annl fin 0335 5 do. fio basis of ventral fin

027 -dol of Mead™ 0138 width of hend ab pterotics 008, Color clive
gray, thescales with chm borders. Fius yellow, broadly ednrec‘l with

ens from-thse Platte R1ve1 near Denve1, Golomc]o
: '1'g_a‘scales.
TDEA WHEELERIL 5p. N0V,

18 o spmous rayed Ash as yeb fmmd m the Gl c'xt
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Radial formula, D, VIL 173 A, 125 P 15 alisimple; Br, VI The
head is depressed and enters ‘:.ht, leuglh minus the cpudal fin, three
times. Orbib large one-fifth length of head, and twice the width of
the fvontal inserspace, Greatest depbh (ab fivst anal ray) 6.75 imes in
length less cnudal fin,  Anal comumeneing opposite the third ray of the
second dorsal.  Dateral line dellexed opposite lask ray of sccond dersal.
The recurved preopereular spine strong, the decurved small nind obbuse.
Palatine teeth pressng ; end of maxillary reaching line of pupil. Isthmus
3 : as wide as length of muzzle and orbit o front line of pupik  Bkin overy-
where smooth.

; Total leugth .084 ; do. less caundal fin .000; do. $o anal .042; do. to
H first dorsal .031; of head .023; widih ak mn.:(:ll:uueb distally Q123 ; at
preoperealar spines (0183,

From Beaver river 8. W. Utah. The other species of the Rocky
Mountaing, . punstuiate, Gill, has, according to that zoologist aomuch
widor head, especially in the froutal region. This character is well ex-
hibited by specimens in Dr. Haydsu's collections,

Dedicated to Lieut, Wheeler, Director of ithe U. 8. Survey west of the
100th Meridian.

ON THE ZOOLOGY OF A TEMPORARY POOL ON THE PLAINS
OF COLORADO.
By Pror. B. D, Corm
{Lead bofove the American Philosophicel Sociely, Mareh 20th, 1874.)
Some years ago, Thomas Kite, of Cincinoati, observed an Tntomostra-
cous crustacean swimming in a temporary pool of raln-water. A species
no larger than 2 pin’s.head is ‘mbundant in horse-troughs, springs, &e.,
and belongs . the penus yprds.  That observed by NMr. Kite is mueh
lfurreL, n.ud o b0 ogeur in flowing waber. If was nhmed
meadclm ard. I have since obsorved it in Pennsylvauia,
g in the 1uls of roads in woods; and in Noew
“found it in similar pools alengside of roads
The wonder ,n':,tmﬂly 15, ‘how stuctly 'L(lu'mc

ht_ﬂ."ed from 1}1101, to place. A similar species has been
1. Tlssun{hm m 130015 in the vmlley of the Seine.

of the Gypnchdm ’
[ *:m.mplcs of tle kind are, meevel, 10 Do obu
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in consequenca of an explosion, n secondury centre of linear ogeillation
should Dbe ostablished between the primary centre and the centrs of
pravity, [ —gof (§— H=4{k

47. Planets and sabellites, oscillating wnder the combined action of
centrifugal and centripetal foress, and sulject to disturbances from
mutnal interaction, should tend to arrangements nnalogous to those of
the particles in an exploded gas.

48, The force of superficial gravity, at the Sun and at the prineipal
planets, shonld be In simple harmonic relations to other elements of
planetary mobion.

49, The laws of mechanical srrangemeitt, in the particles of a home-
geneons elaskic axther, should give rise to polar forces.

50, Thoe velocity of pl'im}hr}f oscillation {Theses 16, 25, &c.,) which
satisfios the foregoing theses, by suplaining ¢ll velocities which are the resuli-
ands of gravitating force, is tha velecity of light.

These Theses seem to me fe be all rigorously and mathemniically
connected with the hypothesis of 2 universal slastic wther. In my
accounts of the successive teniafbive steps, induetive, deductive, nnd
anticipative, by which Ihave baen bronght to theirrecognition, there hins
necessarily been much that was crade, und some things that were
perhaps mevely visionary, bub the steps have all led towards the snme
gonl, While endeavoring to learn caution from my mistakes, I
have never ceased for a-moment to belisve that the many harmoenies and
coingidences which I huave pointed out, were indicative of important but
unknaown laws.

The identification of #° and w}‘, (Thesis 50}, is perhaps the most

important conclusion of the whole, and its importance may render some-
what fuller details desirable. . The cominon explanation of planctary
motions, assumes n primitive tangontial impulse and o -constrnt grayi-
ull, {he resuliant of the two forces determining the path af every
uk it shouid besremembered that the efficient tangential im-
uo means the one which was originally communicated ; that
it, agawvell as the pull of grovity, is continually shiffing its direction, pnd
continuinlly rengived ; dud thiat'all the kuown sosmicnl motions san be as
readily accounted for By the impulse of waves upon particles differing
in their refative amounts pfiinersia, as in any othon way.
T :any ease of free orhitil
infinitesimal pull of.g

of equnl oscillations, either alteruately
4d tengential, and it may woell jusiify us






