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of the comet with t.!Jat of the meteor, n,nd remembering the p1·odigion!> 
velocity of the former, ma.y we not ·well :ima.gine t.lmt its collision ·with 
tlw highly :tttonnnte.d upper :otmosphere of t.lte snll mig:bt clcvel?P latent 
hcnt sufficient to enable it to l'ival the sun it;sel.f in splendor? 

Although much of the evidence p1·esented in :l:':tvor or" the existence of 
'~ htout heat of expansion," and of its agency in the IJrodnction of lumi­
nons phcnomcnn-, ma.y be sa.id to be circnmstautial ouly,-I t.rust tha.t it 
will be fouJHl sufficiently cmnula.tivo, and :tccord:111t thronghon~, to enti­
tle it to examiua.tiou. 

PIIrLADE!.l'HrA, llfAncn 25'1'n:, 1.8'(.J.. 

ON THE PLAGOPT.EH.IN.tE AND THE ICHTHYOLOGY OF 
urrAH. 

BY EnwArm D. Cox·E, A.n·r. 

Rcaclbefore au:. .tlm.erir.;a.n PhilosopldrSal Soe-icttt, .. Mare-Tt 20lh., 1874. 

Tbe observn.tions recorded below a.re based on the collectious macle by 
thenatma.1ists a.tta.checl to the United Stntes G6o1ogica1 and Topo:ir:t]Jhical 
Survey west of the lOOth metidian, under direction of Lieutenant Geo. 
]',f. \"'ITJwc1er, m:td n.re published by permission of that officer.' To Dr. 
Hmiry C. Yano·w, in charge of the depa.rtmcnt of zoology~ ftnd t.oA. '\V. 
Tiensha.~, assistant1 the smvey is ip.debted foi: mateli:tl 1i1ore fully 
:illnstrft.ting the character and distribution of the cold l:Jlooded VCl'{;cbratn. 
of the valleys of the Colorado Hiver and of Utah thrm any heretofore 
brought together. As one of the TCsults derived from a study of it,. it 
a.p]JC::trs that the basin of thG··Colci-ra.do River is tbe habitat of a. sma.11 
group of fishes of the_ family CyiJdnic1i:C,_ Which lm1.y be ·cailed the Plitgop­
terinw, which-.embracos i;hree genera--Plagoptents, Co})t;; L'clJiilome<la, 
OO}lCi rmd Med(t, Gir:l.rcl. The--group differs froiD otliers.of the family in 
tho _rioSS_e::;;siou of t'wo ·str6ug 'O:Ssei:ms i'ays of the dorsal :fi'll,_· the posterior 
of whiCh--is let into a groov'e- in tlie liilld0i· face of the auterio1· -.,-v:ithout 
being coOssified \Yith it~ thus cOJlstitutiug ·a Compound_ dcifensive spine. 
The mys of thC ventrnl iin, exceptii-lg the first and seco11d, ' 
mOdified. 'I'ho·gi·c"a.toT their 6onSis.ts of rm 

slmped spine, witli wh~i~ch;:,~;~r:,~f~f~)[i~{~:r~ 
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attaches to the Plagopler{Jb!B as the only type of Hshes uoL kuowu from 
o~her waters than tho.so of the Colut·ado basin. 

PLAGOP'l'ERUS, gen. nov. 

l:lluu-yugen.l teeth, 2.5-<1.21 rn.ptol'inl uncina.tc, ';viUwnt ma.stica.tory 
surface. A terminitl maxilhry b:wbel. Scn1es, nonei latcra.l line "\Yell 
developed. Dors:tl fin ·with a strong spine composed of two, t.he posterior 
received into a, longitndinn.l gt·oove of tlw n.ntcrior. Yentnd fins origin~ 
ating (in the type species) a little :mterior to tlw line of the dorsal, 
attached to the <Lbdomen by a wide bn.sis aud 1ongtb of inner rn.dius. 
Supe1'i01· labial fold continued round the end of the muzzle. 

This genus resem~Jcs .iUi:tZa, Girnl'd, in tho pre.scnce of the dorsa.! S])ine, 
the :tdlJcsion o[ the iuuer border of the ventml fin, and the absence of 
scales, n.nd dillCrs iu t1w presence of barbels, n.nd the inner deuta1 series 
being 5----=1 il1stcad of 4__,1. Physiognomy of Rhin-icltthys. 

PLAGO?'J.'Erms .AlWENTJSSIMus, sp. nov. 

This is a small fish of sleud~r pro})Ortions, with a ra.tbet· broad bead, 
'vith slightly depressed muzzle overhanging by n. little 11 J;wrizontn.l 
mouth of moderate size. The caudal peduncle is of medium dt:i]_itb, a.nd 
the c<Lmlal fin is deeply forked. 'The eye is somewh~ot ova.l, an(i: Criters 
the leng~h of the side of the head 4.2 times, n.nd the interol'bHar'width 
1.5 times, The grc<Ltest depth (ne~w tbe ventral Iin) enters the 'totfl.l 
length nearly six times, or ilve nud three qunrters,,· 9-'¥91ll~'fve of the ca.~d<Ll 
:lin. The lat.tm· measurement is fodr 'times the ierig·~Ji_~:~r''the head. Tl1e 
OI"igin oftbe dor'sal is entirely behind the prope1·b::fsiS·Of the ;;•entrrtl; Hs 
_fir~t spine is cm.-Ved and longe_i.- than the second, a;l·ci its basi'S is inter_ 
medintG between the base of th.e caudal n.nd the end of the. mn:;zle. ·,rJ_w 
dorsal 1·ays behind the· spine· ha.\~€1 the basn.l twO~tll.i1·ds to 
thiCkened a.nd completely ossified;- thO· articulated l><Jdoions 
the a.pices of the spii::Les. Radial" fo.rrimla, D~ 

. Y. 2. Y; P. 16.:.- The .first t~!,jf,::'~'};~',;;:~l;!!);'~~~:(\\i fifth sj:lil1ons· 1:_nJ~ of'the =~-
n.bdcimeu ' 
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liED A, Gil"ard. 

Proceed. Aoad. NnL Sci., 1SJG
1 

102; U. S. a.tld J\Ioxic<Ul Bonnd. Smn~y, 
Ich'tbyology, p. OG. , . ·t 

This O'Gons resembles Plagoptcrns in tho rtbsonc:e o[ scJ.lcs, while 1 

dUlcrs i~ the n.Usence of barbels n.uc1 the n~dnct:ion of the nnmher or teeth 
of the la-l"ger })llltryngcaJ series to 4-4. Girard also asserts tn·lc.e i<ha~ 
the clon;;Ll sjliue is 11 articulated,'' a ahara etC!' not observed by me m :u1:; 
S])Ccics of the rrrollJ>. His ficrul'e of Jlf. fu.lgida represents the ventral 

<=> "' 1' "I" mdii as a.rticnlated; but as there :tre otber poin~> in which it r 11. ·ors 
from tho description, it is ptobably imwcnrnte. , 

ltfED"I.. l;'ULGTDA, Ghat·d. 

A small specjes from the Rio San Pedro, a tl·ibuta.ry of the Giht1 ill, 

Sonthern Arizona. 

Dors!l-lfin origiu;tthlg behind the line of the vmttrn.Jt~, which adhere to 
the belly by the inner ray. Body soa.lccl, l:tterallinc present. Ph<tl'j'ngeal 
tee~h ".1:-4 in the inner row. No bm·bels, llremn:odlla.ry series cum·plete. 

This genus lw.s the physiognomy of Gf.itoostomu.s. The presence of 
scales distinguisheS it hom J)Jedn. 'l'he .spinous 1'<\-ys are not a1·ticulatcd. 

LEPIDO::ItED.A YIT'l'A'1'A1 Sj). 1101;." 

Fo1·m model'a-tely stout, the greatest depth (at the first dorsal ra.y) 
entering the length to the basis of the C"LUdll.-1 fin four and a. ·qun.r~er t.o n 
third times. The bead i5\r-ide and f!a.t a.bove, with decurved pterotic:::, 
~and slightly depressed behind the interorbital regi011, :Mnzzle obtusely 
clesceucling, not·]nomineut; mouth tei·miua.l ~md clesceudin"g to a point 
below the nut"erior"line of the pnpiL Length of head, 8.7.')- times in total 
lcngtl1 to basis of cn.udal fin. 01'0it l"().llnd, -3.75 times in length of hectd, 
and 1.;3 times in interorbita.l wid~.Il.·;' ··_T_lie·_ Jri.t.ter is not uniform, but the 
middle pl;nw is elevn,ted _a li_ttle· aJ1,ove .tlle superciliary ridges, nnd 

· separated from tllem by rt sluollow· gr:o"pve. :Nares snblateml. Teeth, 
2.4--4.2.' Prcorbita.l tmpezoid. 

Scales snl'a.U, --the ·:..vhore:·.'0·6(1,Y-; CxcepG tt space behind the 
pectorn.l fin, later.a-1 Hoe, and fift.y-six 

: ;f.~·1i'E1:i~~·~.~{:~l:~~i~i:~::.D. H. 

7

,; 
il1· the 
frocn Pia.oo,_ 
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peduncle. Inferior fins reddisb. The more anterior position of the 
dorsn.l lln is one point of diO'eren'ce from B. maxiUoS'ltS. 

From Provo;· No. 48~ a. 
Va.r. II, ba.ck dark; a. dark band from cml of mnu.le to cambl iln. Fins 

a.nd lips red. D. I. 8 Pro\'0; 20,1 :t; 281 a; Colorado Chiquita, 5x., 2-'10 
Twin L:tke, Colorado. Ynr. HI. Back clusl{y; numerous hu·ge black 
spots all ovet· the .sides a.nd head i fins a.nd lips cdmson, D. I. S, 
No. 75'1, from Apache, Al'izmHt. 

HYBOl'Sis 'l'nrPANOGENSis~ sp. UO\", 

A ra.ther compressed Sl)Ccies with mouth obliquely doscencling, and 
teeth 2.'1-4.2, with st1·ongly devclo1Jed mastic<ttory surf~wes. The lateral 
li11c of t11bules is illl}lerfect in all the specimens, often only relll'C" 
resoutecl by a. short series i1.1 front o[ the dorsal fin, In la.rger specim~ns 
it is better developed~ n.ud in still larger it tmty be complete, a. pojnt 
which remains ati yeh unce1't:du.. In the smaller specimens of J1Iylole·t~G1ts 
pm·oNm1u, the sel'ies.is imperfect for a shol'l; distance in front of the 
caudal fin, while it is complete "in adult.s. I have obsened the sn.me in 

the Hyp8Uep'is anolostan·ns, Gimrd. SmLles ,srun.U ~V.- The dorsal fin 

originates a. liti;le in ·fl-ont of a line drawn fmrn tbe base .of the first ven~ 
tral my. The pectorals do_ nOt reach the ventrals, ·while the latter a.tt.ain 
tlw vent. H.adii D. :I. fl; A.. I. tl ; .Y. 8. · 

The clevth is one-fourth tbe length, less tha.t of t.he caud;tl fin, and the 
length of the lwn.d (mtcTS the srti.ne 3,GG times. Orbit 3 3 times in length 
of head, 1.2 tilp..es,ii~interorbital \Vicltb i longer,.thaq. muzzle. Preo1·bital 
bone trn.pezoicl. Total length l\f .047 i ·do. to.bnsis of dor,;al .0:315 i of 
head .011 i ·width at J).t!'Jrotips .. 005. 

There i:> a.uarrow lea.df:U ·line .(ro_n1 .. the.:p-~e.l·otic. y.egiqn to ~he bn£e of 
the caudtLl, below __ :wh.ich the color :i~; _yeUP.!Y.lslh-<tnd a.Oove bro·wnish~ all 
dusted with blfLG_k;. ll.9.ints. Cheeks .. s{h;e_ry.,._ , -!~ps ,d.q.~k:y. 

N1.1merous slw,c:(,~l_\'>~s were taken.,a.t·, .. 1~l·.o,v:o.·)JY. ·.nie~Si·s.:·._:Y<nTow,·& Heu­
slmw, :mel at _G;unnison .. (No. GGS) by 1\'Ir.j'{_J~t.t. 

~itsi"s 
gilmte; 
ventra.!. 
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rmd their diameter enters their frontal interspace 1.00 times, rmd the 
length of the head 4.0 times, twice in the length of tho nmzzle in front 
of its border. The muzzle cons.iderably overh:wgs the month. The lip 
fold>.; a.re tubercular a.nd largely developed, forming a discoidal funnel. 
'l~lle poste;:ior is deeplj" incised behind; :wd there is ~. notch where it 
joins the n.nterior lip. Tlle commisure is tr<tnsvcrse :ond a1n·n]Jtly :wge­
Jrttc to the c:ont!Jus, and covered· wiHl a ca.rtiln,giuous shea.tll a.s in Ohon­
a,·ost.onw.. Istlmms very wide. 

Total length M. 0.1GS; do. to b;~..sis ca.udnJ .141:1; do. to bn,sis ventral 
.082; do. to basis of dorsa.l .070; do. of llead .020 j wid\;h o[ muzzle 
a.t mouth .0115 i with head n,!; ]ltm·otics .015G. Color blackish, belly and 
veutr;ol fins yellowish (?pink). This Sl)ecies· resembles tho Ca.lostomu.~ 
discobol'tr .. ~, Cope, but ha,s larger sea.les, besides presenting generic cliffel­
ences. Se\•ern.l S})ecimens from ncar Provo .. ?liessrs. Y::tt'l'OW aud Hen­
shaw. 

A less elongate species thn.n the la.st, with a much less enlarged muzzle. 
The anterior s;.:[Lles aro smnlle1· tb~Lll the posterior, and the first do1·sa.lrn,y 
is neatly intermediate between the end of the muzzle a.nd the basis of 
tlm c;ondal fin. Radii D. D; C. 18; A. I. 7; V. 9, -.,ye1l removed from 
both vent :L11d pectoral fin. Depth o.t dorsal fin 5.75 timeE in total length, 
into wl1ich -the length of the hea.cl enters 5.3 times; orbit small, 4.G times 
iu length of hcn.d ; twice in interorbital width, and 1. 75 timss in muzzle, 
the latter projecting a little beyond mouth, uot depmssed, but IHU'­
rowed viewed fl'Dm above. La.bial folds well developed, ttibcl'culu.r,_ thfl 
a.ntel'ior r.n.ther narrow, the posterio1· deeply·incised. Cpmmissure with 
acute cartilnginous edge~ regularly convex fonvanls. 

Scales kk. 
H 

Total length JIL , 107 ; do. to, basis of -en. udal . 0933 ; do. to basis -vm~­
trul .052; do. to b:1sis dors<Ll.047; do. of hea.d .0205 j 'Yidtlr muzzle at 
mouth .075; of heud at pterotics .01'1. 

Color ,liglit brown with numerouS cl.nsky .spots a.ncl clouds ; a. nanow 
nbdomin[t.} b;md-light; fins <tnd chill? red. 

. _:TW}?, .Sl~~girP_~,~-~ (2D.'tr~) q:bt_a.b:_ocl by_.)11~_ssrs. Yarrow and Henshaw at 
f.~~o:y_O ... _ :- :Oci_J,.i9_~·~e_d .to. Dr. ·+.~now;_ ·!Yh9_~~,· ;~Qq_lpgical Cxpl_.or.~ti_o.n,~,._l n vari­
o~~:·P:p_.r·(:_i)v.l.<;::9f .. t_l;w United s~atBs-~_~lJ~Y-~,.,))_e0n p'rocluctiyp of illfL11J inter-
w~~iltg. ~e~v.\~~~ ·- · 

. ·qA'!'o~~Q~}Us. ~- 9~~:E~9~Vs, Girard. 

• 

I 
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Roca,plt:ttlation 

The fishes of tile Utnh Lake t1bOYe enumerated, ntunbertvmJve SlJecics, 

~s follows: 

B1~lnw·m:dro. 

Salmo virginal is, C+lra.rd. 

Goregonidm. 

Uo1·egonus villinmsonii, Girard. 

Gypl'~·mdtn. 

Sihonm a.tta.r.ia, Gimrd. 
Alburnellus, Sll. 
A1burnellus rhinichthyoidns, Cope. 

Olinostomus bydrop1llox, Cope. 
Clinostomus t::cniu, Cope. 
Hybopsis timpa.uogensis, Cope. 
Rhinichtllys heusbn .. vii, Cope. 

o.~toiltomid{r. 

1\-'finomns plo.tyl:hynchus, OoJlC. 
li'Iiuomns ja.rrov:ii, Cope. 
Catostomus '? gcncrosus, Girnrd. 

'rhe following species WJ'Jl'C obtained at other loc<liities in Utah <tnd 

Arizonu. 
CEll.A'rrcH'l'llYS DIGU'l'TA'l'US, Ki1·tland. 

B<tird, Girard, Cope Cyprinidm of PenDsylv;mi<l1 p. 300, Ta.lJ.·.xi., fig. 
fi, var. c.yc.loti111 Cope, Proceed . .Ac.<td. Nat. Sciences, 1804-, p. 278. 
Dr. Ynrrow o'btained a number of specimens of this abunda-nt eastern 

fish n.t Ila..rmony, in Sonthe1·n Utah. This is an unexpected discovery, 
giving tho species tho g1·eatest knO\Yll 1'a.ngo of an:r of our O:·)'"prlnidre, 
the Semot<'lw; Ml'JJOra..lis accOillJl:tnying it to tho eastern slope of the 
Rocky }\fountains. Tl1e Smoky Rill H.iver was the most wosternlocn1ity 
for tho Q.· big1tUa.tus up to the present time. 

0EJtA'l'IOllTEYS VENTRICOSUS, SJ). nov. 

Allied to (!. lwnslwvl-1:, Cope, but distingnisbed by its cltiepe1;. ]Jody ;mel 
mol'e uumerous scnJes below the _latm·al line, which cxceecf W .. llt~~ll bel' 
those above it, cont1·ary to the 1;lile usun.l in Cyzn•in£dw. DejJth :1t v.en­
t~·al :fin one-fourth leng~h _·_eXclusive of crmdal fin, and u litt10::-Jes$ th:'ln 
Ieitgth-of head, orbit n. lit;t~e~)e>\s.:-than one-fonrth length--o{ b?~-~l,aDcll. 33 
times· in leugth of muzzle and:;interorblt:Ll width. ]liuzzle ·compresse~l, 
projecting beyoucl the borizontn1. tlw 
line of the anterior 
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well as by tho reclucecl nmuhce of radii of .tho au[tl fin. Tlw genu:; 
)b1 lol1Jucu..~ waB ostablislJCd by the writer in 1871·--<- for species resembling 
Shom.a~ iu lmving "the }Jhr<.ryngeal teeth of the longer. l'OW 4--5~ :md the 
orirriu of the dors~Lllin situated in n.dva-noc of tho Yontl'al~ but; diflOring in 
tho"' }JOSssssim{ of woll~clefillCd mastioa.tory sm·faces on tho tE>,oth .. Tho 
typical S]Jecies is Jf. p~t.l'D/J1'Hlent·ltS1 Cope, from tllo -.,va:rm springs of Ut:-th, 
a. fish wl1ich differs from tlw present one iu the greater stoutness of' form 
and smal!er and more numerous scn.les. 

Form moderately stout; muzzle short, conicnl, lips ovcu, mouth very 
oblique, maxillary bone l'eaching n.nt;erioe Ilne of orbit. Profilo oi' head 
n.ud back gently arched. Depth o(hody equal length nf caudn.1 Jin :md 
mcasnring '1.25 iu the total length less that fin; length of head 1 3.5 or G 
in the same. Orbit large 3.1 t.imes in length of head; gren.-tm· than muzzle, 
equal interorbital -..vidtll. Scnles :l:*, the la.tetal line decm·yed in front, 
fLncl continued to base of caudal fh:i'. Radii, D. I. D; A. I. S; Y. 0. The 
pectorals reach little more than half way to the vcntr::l-ls ; the latter just 
attain t.he vent. Oauda-1 ·well 'fOrked. The color is transparent, with a 
})lumbeous lateral banrl, the yentral n.ud pectoral fins dusky, tl.>e dorsal 
and ca.udn.l shaded ·with tho s:J.me. Total length l'>:L OU,lS ; ditto to base 
c<tuda1, .0<'53; ditto to anal, .038; to ventral) .0.288; of head, .OH; to 
orbit, .003 ; width at middle l)terotics, .OOG4. 

Ntunm:ous specimens were obtained by Dr. Ya.J'l'Ow from Beaver·Rivor, 
iu Southwestern Uto.h. This streanl flow•s into the Sevier Lr1ke, a. very 
alkaline body of wn.ter, in which no Jishes wer-e found by the naturalists 
of the snl'Yey. 

CLtNOST021IUS I'HL.EGETIION'i'IS, sp. nov. 

Tcctb, UJ-1.2; body, deep) short; scClles larger than in any other 
species of the genus, viz.: eleven longitudinal and thirty-seven transve1·se 
series. There is no btera-ll:ine, which may be due to the immatnre state 
of lbe only specimen a.t my clispOS<Ll. The depth enters tho length 'tYith~ 
out the canclal fin 3.5 times, while the 1ength of the bead is coullted in 
th-e same four times. The orbit is la.rge, entering i;he head 2.75 times, 
:tnd .2- grcate1· than iuf;t:>rorbHal width ; in older fishes the orbit will be 
found a~ mnml relatively smn.llcr, The liiJS ate even, and the mouth 
quito oblique, the end of tho mn.xilla.ry reachillg tbe line oi tho orbit. 
R:uliil D. I. 7 i A. I. 8; the vCutrals originate in front of ·the line of the 
dors<il, and extend to the vent) and are not n-early ren.clwd by. the 
pectorals. Lsng;th without c~nrlal fin 1 .034; ditto to basis of dOr.snJ, 
.1)1SG; leng~h of hcad1 .008 i width ditto at ptero~ics, .OOBS. A. broad 
l~luJnbeous _band on tl10 side, below which the c_olor is golden, abovo it 
pl·pbably translucent in life, with a dusky median dorsu.lline. 

Discovered iD Bmwcr Rlve1:, Utah, with the J1iyloleu.c.~t-s pm·ova1v1ts,· by 
:Or .. Y;trrow. · · 

! _.:_.:-·- _-. . 

-X- Ii1 'iiliYuOn•s ltDntHtl Roport of\ tile U. S. Geotogicul Survny, p. ·4'r:i. 

A. r.· s·.-voL. XrV, n 
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CA.TOs'rO).[US AilriCOLUS, sp. nov. 

A stout, r;tther short species of sucker, with elong:tte head ttncl narrowed 
muzzle. The scales are large1· behind tlmn anterioxly, ;mel number sixty 
transversr, and nineteen longitudinal rows. Tho rtulin.l formula iEI, 
D. 10; C. 18 i ..A.. 7; Y. 10, originating below the middle of the dorsal 
fin, and neither e:xtenrliug to the vcut uor reo.checl by the pectoral fiu; 
Cn.udal with shrLllow emm·gination. The depth enters the length with 
c;tudn.l five time~, ·which is three and two-tl1irds the length of the head. 
Ot·bit ,1_33 times in hend, 1.()[) times in interorbital width. The mtizzle 
is long (1.GG times orbit), but is not produced much beyond the month, 
but is truncate aml nn;rrowed viewed from n.bove. Lip-folds well d£veloperl; 
the superior pendant, the inferior full but incised t,o the symphysis, tim 
sn1·faces tnbercul;Lt·. Yerl;ex Ha.t. 

Totn.llength :llL, .OSG3; clitto to origin caudn.llin, .070 i ditto to orif,riU 
anal, .054G i dttto to origin of dorsal, 03G5 ; width head fl.t postnrlor 
nm:es, .008 i ditto u.t tllidcUc of ptcrotics, .010; color silvery, upper pa.r~ 
of sides a.ud back dusky. In specimens of this size tbe ln..temlline is in­
visible, but :i.n adults of eight illches obtained by my friend, J. S. Lip­
pincott, it extends to the basis of the candle fin. 

Numerous specimens frqm Twin Lake, Oolor;tdo, obtn.inecl by D1· . .T. T. 
RotlirQck, bota.nist of the smvey. This 1roke is situated in the South 
Park, a.t a-n elevation of D,500 feet above the sea. (no. 120). 

C:A'l'OSTWms nrsconoLus, Cope. 

(Ha.yden's Aunun.l Report, U.~S. Gcologic!tl Survey, 1870, p. ,135). 
Numerous specimens from tho Zuni H.iver, Arizona, a.nd from another 

not specified locality in ..A.r.izoun., (No. 504;, obt[l.inecl by 1ri:essrs. Henshaw 
~oud Newberry. 

HAPLOCIHLUS FLORIPI.NNIS1 sp. UOV. 

First dorsal ray standing above the second or third anal; formula, D. 
10-11; A. 13-14 i V. 7. Scales hrge in ten loogitudina.1 n.ud 29 trn.us­
verse sel"ies. First dorsn.l l'ay lm1f as fa.t· from baso of caudal as f1·om 

cud of muzzle. Length of he(tcl 4. OG times in total, :t little less tlutn •1 
times to ·basis of cn.udnl fin. Orbit; ln.rge, 3.2 times in• length of head and 
1. G times iu" interorbital width. 111andible ptojecting a little be:roncl prc­
m~txil1arY; ono· external series of t~etb. in both jaws la.rger tha.n the 
others. · 

Totallength 11:'£. _;0595"; do. to a.na.l fin .0335; do. to ba.sis ·a.r ventrn.l fin 
.027 ;·do; of'"-lload··:of38 ;.width of head at pterotics .008. Color olive 
gmy, ·the· scal.es w'ith ochre borders. I<' ins yellow, broadly edged \Yith 

crlmS~~;: ... ~- . .. ··' 
N n;n_O!·.();U~·;' _sg~_d.n;te~lS from-_ the Platte River, nea.r ·Denver, Oolont.do. 

No. 65\_.,,. ~-:.~P.C;i8:s·:·:~yi __ ~1ilm~g~ scales. 
: --,··::::: )::~-·~,: :: ~: .:\-:·::_:'~·:_:._yJ.iciiDEA "'''"iiE"SLEl1IJ sp. nov. 

Tho qn1'y~.:J?J_iy::;"o_~J.};,;t.o":us or spinous myed fish as yet founCJ. in. the; _q.r.cnt 
Ba.sin o(Ut-~11.-·, · ,_, · -
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I-tn.di:1.l foL·nmla., D. VIL li; A. 12; P. 15 a,lt simple.; Br. VI. The 
head :is clcpl'Osscd and enters tho leugtl1 minus the cn.udal fin, three 
times. Orbit; large one-flHh length of head, "and twice the '"idth of 
the fronbtl interspace. Greatest depth (a.t first :mnJ 1·ay) G.'75 times in 
length less cand:1.l ftn. Anal commencing opposite tho ~hinl l':t.y of the 
second dorsaL Ln.tern,l line dcUexed opposite> lasf; ray of second dorsnJ · 
The rocnn'ed pl·eopercnlar S}Jine strong, the decun•ecl smn,ll rmd obtuse. 
P:d:ttine t;ee~h preseut i cud· of m:txilla.r:y ren.chin,rr line oi' pupil. Isthmns 
n.s \Yide as length of mnzzle and orbit to front line of 1mpil. Skin every­
where smooth. 

Total length .08'1; do. 1Gss caucbl fin .00.!); do. to :mn.l .0,12; do. to 
first dot·sal .031; of hea.d .022; width n.t nm:dlhries distally .0125; at 
preopercnlrtr spines .0185. 

From Beaver river S. W. Utah. The other species of t.he Rocky 
Monntain_s, U. p1t.nct7!,lnta, Gill, lms, according to that zoolog-ist a much 
wider head, especilolly in the fl'Onta1 region. This chnractcr is '\Veil ex­
hibited by specimens in Dr. Hayden's collections. 

DeclicfLted to Lieut. W!.ieelcr, Director of the U. S. Survey west of the 
100tb .ivicridia.n. 

ON THE ZOOLOGY OF A TEiVIPOlURY POOL ON THE PLAINS 
OF COLORADO. 

BY Pn01~. E. D. CorE. 

(Re(ul bofo1'6. Ow Anw1··iea.n Pkilosopltical Soolet;IJ1 Ma.rck 20th, 187<1.) 

Some years ago, _Thqmas Kite, of Cincinnati, ob~erved a.n Entomostra­
cons crustac.ea.n swimming in a temporary pool of ra-in--..yater. A species 
nO than a head is 'abundant in horse-troughs, springs, &c., 

·~····"'""···· Oypria_. Thc~t observed by 1\'ll·. Kite is much 
to occur in il-owfng ·water. H was named 

I hnve since observed it in Peuusylvauia.1 pnn1uos 0;t,a~c:li~g- in the ruts of romls in woods; and in Now 
it in similrtr IJOols a-longside of roads 

The wonder .nat-uraJly is, how strictly aqua.tic 

o;·ancnuc•,1'0?.s '':':l~:;:;t,•~·:m:; bo pro}mgated under the' circumstrmces, and 
t~ IJlace to place. A simibr species has been 

r;;;~;:Jl~v::r;\)l,';l'.~~~l~-,~~~~i~;·~~·•;sond.ier iu pools in the vn.Uey of th(fS_eiue. 
'I of the river, .tJ.nd .befom drying Ull lJ:e._q,q.rue 

:;~t~;[~f~~~~~~~:~:~~f;;!i':th:~o;;ot~y,~prididre. of thiS kind £Lre, however, io be ob.: 
a.nd Colorado. 

;~~B~~~~~!~~~;~~pools in d(}pi·essions of the surface, which or weeks, b"q!; aro a11 dried up by tlw e~l!-. of 
theru at least swn.rm with a. pOJinl_a.tion 

worms n,nd 1nxvm of insects, with the adi.~lts, 
s'ate, come to the surface for uh·, Dl;··i.iv-e on 
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in consequence of n.n explosion, fL s~couchny centn~ of llnen.r osci11<1<tion 
shonld be established between the primary ccutrc aud the centre of 
gnwity, [fr ·-~of G ~ '}) = ~·]. 

47. Pla.nets a.nd satellites, oscillfl\;ing 1.mder thG combined action of 
centrifugal and coutripctn.l forces, n.nd subject to distnrba.uces from 
mutnnJ interaction, should tencl to anangement~ fLnalogons to those of 
the p:n·ticlos iu Ml exploded gas. 

'18. T!w fot·ce of superHcial grrt.vity, at the Suu aud at tho priucipn.l 
pl:mets, should be in simple lmtmouio relations to other elements of 
planetary mobiou. 

<19, 'l'he lrLws of mechanical arrnngemcilt, in the particles of a llOmo­
geneons ektstic mther, should give. rise to polar forces. 

50. Tho velocity of prim.n.r;y oscilln.tion (Theses 1G, 25, &:c.,) wldch 
s(tt-isfias thejo1·egoi1~IJ the'iies, by ezplcdning (tU velodties ·which M'e aw 1'/JS'nlt­
ants of g·rnvit(~t'ing fol'ce, is tlw velocit;IJ of light. 

'I'hese Theses seem to 1)16 to be all rigorously aml mathemai:ica1ly 
connected with the hy})Otbesis of a univet'SfLl elastic mther. In my 
accounts of the successive tentr~~ivo steps, inductive, deductiye, rl.tlc1 
auticl1)ative1 by which I hn..ve been brought to their recognition, tl1m·e h:1s 
necessarily been mncb tba;t "\Vas crude, ttnd some things that were 
IJerbaps merely visionary, but the steps have all led towards the sa.me 
goal. \Vhile endeavoring to le!n'n ca.ution from my mistn,kes, I 
havo never coaseU for a moment to believe that the many harmonies and 
coinciclences which I lHwe pointed ont, 1vere indicative of import::mt but 
unknQwn laws. 

The identification or VQ; a.nd .. /, (Thesis 50), is perhaps t}w most 
important conclusion of"the whole, and its :importance mrt.y render some~ 
what fuller dett1ils desintble. The common oxpla.mttion of phmebry 
motions, nssnmeS a prinlitive trmgential impulse and rt -constftnt gnwi­
trc.ti~g :pull, the resnltam of the two forces determining the patl1 at every 
:instimt.:·_,:)~nt it should be--remembered that the efficient _tangential im­
l)ulse-f§~.py no means the one which W<LS orlgiua.lly comnnmicated j tb:1,t 
:it1 as-1YCll a.s the })U11 of grn:Vity1 is co:Utinualfy shifting its dixection1 antl 

. continbn1ly renewed; n.nd th:1t-·~11l the known cosmic:tl motions crm be as 
readily accounted' for by the of waves upon particles clifiCrlJJg -
lu their relative any other ·way. 

o~,~~«,~;,;;;t~,~~,;~~~~ a centre of gravity, every. 
@ to be efficient, in sm;ne way 

or}.lital velocity ( 1/[;.r) is reuewed1 

~fJ~~~:ii[~,}f~~~fri~f;~E~~q~q~uii·~v;•;le~';'t~;t;:o:~radius, Jlas been described. 
Of equn.l oscillations1 either alternately 

aud it ma.y well justify.us 
to an inva-riable veloCity 

, ~~'iiH'~~~;;~;:~:~J~::tj;':,:{,,~~~;~:,i<v~e:ilocity thn.t we know, being that 'or 




