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not Rytina;  Chiromys, not Ckieromys or SPECIAL ARTICLES 
Cheirorn?!~. THE IONE FORMATION OF THC SIERRA NEVADA 

Purely consequential recommendations ( e .  g., FOOTHILLS, LOCAL OF THEA FACIES 

Tutu for the tatous, L a s i u ~ r ~ sfor the Ameri- UPPER TEJON-EOCENE 
can hairy-tailed bats), are not inserted in the ONE of tile llumerous problems of California 
list. geology is the correlation of the Tertiary (the 

Notes -to the List superjacent series), of the Xi~r ra  Nevadas 
1. Cercopithecus has been invariably used with the Tertiary of the Coast Ranges. Many 

for the gueonons up to 1911, and its transfer geologists have written on the age of the aurif- 
to the tamarins only depends on Gronovius, a erous gravels and their associated formations 
doubtfully binomial writer. since the time of Whitney, but the age of tl~ese 

2. Daubentor~ia is almost unknown to gen- ftrrmations is still in question and their rela- 
era1 writers, the use of Chiromys having been tion to the marine deposits of the Corist 
nearly universal. R a n g ~ s  is unproved. 

3. The names objected to are both known in While collecting during the past two years 
connection with other animals, and the use of for the department of paleontology, University 
either of then] for the paca is most confusing. California, the writer has had opportunity 

Dasypus ought to he trans-
ferred to the tatous. of the Sierra Nevadas wit11 the marine Eocene 

4. Tech~l ica l l~  for the study of the relationship of the Ione 

5. Echidna has been used by all classes of the Coast Ranges. His  conclusions are 
writers. It would have to be withdrawn from based upon visits to four typical Tone local- 
ichthyolog>. ities, viz., Marysvillc Buttes, Sutter Co., Cal.. 

6. The cise of C.zi.rzocephalusinvolves a par- of Oroville, South Table Mountain, 
ticullarly objectionable transfer. Merccd Falls, mld the type locality near the 

7. An early reference by Pallas in connec- town of Ione in the Jaelison Quadrangle. 
tion with Oryx gazella makes i t  advisable to ~ h ,conclusion from this study is that the 
&S the name Gazella to the gazelles before Ione, in part at  least, is marine and of Tejon- 
i t  is attcrnpted to be used for the gemsbucks. Eocene m. Marine fossils have been found 
8. Tlle tranqfer of the name Callithriz from in the upper portion of tile formation at 

t l ~ ctiti molilreys (Callicebus) to the marmo- &farysville Buttes, Oroville, South Table 
qcts is highly confusing. The name should Mountain, &lerced Falls and Ione. Appar-
dropped altogether. ently the same faunal zone, the Siphonalia 

9. Hippotragu.s 118s bee11 widely used; suitorensis zone,l is 
Ozanruz is practically unknown. I11 the study of the Eocene of the Marys- 

10. The use for the mountain cllinchillas of ville ~ ~ t h ~  was that tile writer's 

'Ciizcaccia, the vernacular name of Lagostomus, the supposed marine Ione of 31arysville

is most objectionable. Buttes is evidently Eocene." I n  the " Note 

11. Ry the technical rules Nycteris would ,the ~~~~~l zollesof the ~~j~~ G ~ ~ ~ ~ , ) )  
have to be transferred to the American hairy- tile strata beneath the older Basalt of Ore-
tailed bats (Lasiurus) .  ville South Table $fountain which Lindgren 

12- H~clroradamalis is almost unknown to mapped as Ionc, were with the 
writers of any class. Eocel~e of the Marysville Buttes. Several of 
13. specific llame (satQrus) to be .lixed as the fossils obtained from the strata beneath 

well as (~eneric, the original S i m i a  sat2crus the Oliler Basalt Twere identical witll those of 

JAinn.bcing a chimpanzee. 1 Dickerson, R. E., "Fauna of the Eocene : ~ t  


Signed : KXUDANDERSON,ANGEL CARRERA, &farysville Buttes, California," Univ. of Calif. 

EINAR R. LYDEKXER,PAULM-4~- publ. Bull. Dept. Geol., Vol. 7, pp. 257-298, 1933. 
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L. L. TROUESSART. ';Note on the Faunal Zones of the Tejon Group," 

C. W. STILES, Univ. Calif. Publ. Bull. Dept. Geol., Vol. 8, p. 23, 
Secrelary International Co7nmission 1914. 
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t h e  Xarysvi l le  But tes .  Af t e r  v is i t ing  these  

two  localities the wri ter  was inclined t o  t h e  

bclicf t h a t  t h e  Tone arid Tejo11 had been con-
f ~ ~ s r t l  Conclusive cvidence lias in thcse places. 
recently been obtairlerl i n  t h e  type locali ty of 
t h e  I o n c  which d c n l o ~ ~ b t r a t e s  t h a t  1,llis f o n n a -  
t i on  a t  t h a t  ljlac'c, is also ~ n c r e l g  a local  facies 

of ihc 'I'cjun-Eocene. 
T ~ ~ r n e r + e c o g n i z e d  thlsee l i thologic mem-

bers i n  t h e  I o n c  a t  its type  locali ty:  
(1)T l ~ elower portion, a wlli tc clay, rebting 

upon this; (2) a w l ~ i l c  o r  r ed  si~l?dstone, a n d  
(3), t h e n  a l i gh t  gray ,  clay rock. ITe de-
scribrcl it as  follows: 

Alorrg the western border of the nletan~orphic 
roclis is n series of nearly horizontally stratifie~l, 
light-colored :cchrrirnts, wliicli were depoiited in 
tlie waters that covered tlie Great Valltly a t  the 
t i ~ n ethe older :turifrrous gravels nitlr intcrlriedcled 
plpe c1:ips accumulstcd in the rlvcr beils of t!ie 
Sierra slope. This formation attnins its maximnm 
derelop~ncnt in the area of the .Jaclrson sheet. The 
101~.er port ion O F  the s'riei, ~ o ~ n p o s c dlalgely of 
r ~ h i t e  cl:ty, is eqoscd  around lone,~ ~ ~ r l l  mlience 
the form:rtion t:rkes its name. Faither south tlie 
nhi te  cl:lps are o \ e~ la in  by sandstone, a11ove which 
is a fine-grriincd elsly lock. The lorrer, white cl:ry 
is in places rjuile free frorn grit and is used in 
n~ali ing pottery. Other portions are sandy. The 
forn1:rtion contains iron-ore and coal seams. The 
sariilstonc is used for builiiing purposes. I t  is  
usually rchite, but a t  one qnarry a brick-red va-
riety, colored by finely disse~nintited hematite, is 
obtaitieil. At other localities i t  is rusty and con- 
tains j~cbbles of mhite qnartz, passing into a con- 
glomerate. A pcculiar hydrous silicate of alumina 
occrirs abunilarrtly in the sandstone In the forrn of 
cream cololed, ltedrly scales. 

The clay r o ~ k  o~cnr r ing  atlove the sanditone is  
light-glay, but nsually lrio~o or less discolored. 
The fiactule is, a i  a rule, srregnlar and tlie rock 
f~equcnt ly  contains minute, t ubu la~  Iias5ages. 
TTnder the microscope i t  is seen to be coml~osed of 
fine particles of felthpar :lnd fine d~scolored secli- 
meni, wit11 occasional rlnartz grains. An:tlyses of 
tnro specimens gave 59 nt~d$3 per cent. of silica 
axd 4.8 an& 1.6 per cent. of alkali. 

The succession of nhite clay, sanclstone and clay 
rock lnay not be  constnut throughont the entire 
area mapped as beloiiging to the Tone formation. 

~ T n r n c r ,  TI. IT., Jackson Folio, California, 
Ti. S.Geol. Smv., p. 2, 1501. 

I t  has bcen ~uggested that tlir r~lrite clay of the 
l o ~ ~ e rbeds a le  folrned froril rhyolitic tuft'3, in 
nlri(~21 case eruptions of lliyolite ninst have oc-
cnlred a t  the beginning of thc lone epoch. 

The tliiclcuess of the lone formation is  kno~rn  
p:utly by natural exposnres, partly by borlng. I n  
Joues Ruttc tile stlatn, protctcted f rom erosion by a 
lava cap, a r c  200 feet thjclr a h o ~ e  Coal Nine No. 
3. A boring at  the niine is 5aid to liavo pene- 
trated qandy clay to a depth of 800 feet be lo^ the 
coal seam, u1i~c.h 1% 60 to 70 feet belo\\ the surface. 
Tlrus the lone beds appear to  be  rrrore than 1,000 
feet thicli a t  this po1i:t. 

To the cait  of Dueno \-rsta Peak the series has a 
visible tlrrrbue5s of G O O  feet. The t.lblcland south 
and so t t t h~~es t  of Bneirn Tista is cl~sefly con~pored 
of the Ion? fo~mnt ion,  o~,erlain b y  rl-~yolitic and 
arsilciitic tuff and Neocene shore grar7rls The 
lower clay occuis a t  Llie east base of the table- 
land, and a patch of Jone szrndstone caps Waters 
I'cak. :t little fartller enst, which has an elevation 
of itbout 000 feat. 

The relation of the sandstone to the clay rock is 
finely euposed on llie ionllr sidc of tho &lolrelumne 
RlVcr, hy ttic bridge noitlr of C:rm:~nche. TIere the 
wntlstone fornis the lont~1 p:~rt  of tile hanlc of tlie 
nver. The upper surface of the sanditone has a 
geutle mc~terly dip, xnd a little nest of the h r ~ d g e  
icac'lcs the le\el  of the ilrcr, R I I ~ C ~ Iat  this point 
i.: about 17.7 feet a b o ~ e  sea level. East  of the 
bridge s t  II-OS a t  an :tnglc of nhont lo, reavlisng 
a n  altitude of 1,OUO f re t  on the flat r ~ d g e  juqt 
rioi tli of Valley Spriqgi Peak Along tlie lianhs 
of the ?iTokelumnc nest  of Lailcha F'1:~na t h ~ s  sans-
stone attains a lllrcliae~i of more than 100 feet. 

T l n n e r  in tlescril)ing the Neoccno shore  
g ra rc l s  stateb the i r  rclatioiisllip to t h e  Toile as 
follows : 

The most stliking rbide~ic'e of nonconformity, 

liowe~~er,
rnny I)e seen a t  Ihe red sandstone quarry 
Ihreo rrislcs soutlieast of Hrtcna Vista. Here the 
Neocene shoie gravels rest u~iconformahly on the 
smooth, matelrvoln surface of tlie s:tndstoiie, ~ h l s h  
rs led wliele q~rarrsed, but nhste a t  the northern 
end of the c,xposurc. 1~'aternorn bonlders of the 
nlilte sand5tonc ~rlny YIC seen in t l ~ c  gravel. South-
nes t  of the clnniry the 11clge is capped for a dis-
tancr of more than a lnile w ~ t h  the same gravel, 
IT hirh half a m ~ l e  from the quaiiy contasns a layer 
of nndcsitsr dctrltns. At  the extleme southr~est- 
ern end of tlie i ldze is a body of similar gravrl, 
nliicll also lests plainly on sandstone of the Ione 
fornration. 
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All thc localities described by Turner have 
been visited. At the last-meutionecl locality, 
('the retl sandstone quarry thrce ~nilcs south- 
east of Bnena Vista," the writer obtained 
Vc~zericardia planicosla new variety. illere-
i r i z  hornii Gabh, Psamw~obia c f .  kornii 
(Gabb), Giyc ime~is  sp., Crassatellites sp., 
T u r ~ i t c l l a  merriami Diclrerson, Watica sp. and 
Clacella sp. The Vrnericardia pla~zicosla 
fouild hcrc is the variety with the obsolet~ 
ribs. All of these forms werc collected from 
the santlstone fivc to ten feet bcneath the 
h-eocene shore gravels. While the fauna is 
lin~itecl in species, i t  is typical of the upper- 
most, the Siphonalia sz~lfer>e~zsis, zone of the 
Tejon. The sandstone member in this vicin- 
ity, with a dip of only one degree toward the 
west, attains a tl~ickncss of 250 feet. I t  rests 
upon the clay, an a1tcrc.d rhyolitic tuff which 
is only fifty to onc hundred feet in thiclmcss. 
This in turn rests upon the steeply tilted 
eastern dipping Mariposa slates of the bed 
roclr series. The same sandstone occurs on 
the hill east of Euena Vista Pealr, and with 
about tlie same thickness. A half mile 'east 
of this hill tlic lower clay member becomes 
appreciably thinner and is only 25 to 50 feet 
thick. 011 Waters Pcalc one half mile furthcr 
east, the clay meniber and a good part of the 
sandbtone niernber are missing and only the 
massive upper fifty feet of the sandstone mem- 
ber is found rcsting upon the eroded surface 
of the Mariposa slates. 

The third member, the clay rock recognized 
by Turner, appears to the writer to be nierely 
a d~conlposition product of a rhyolitic tuff. 
A rhyolitic tuff rests directly upon the sand- 
stone inember in the vicinity of Buena Vista 
Pealr. The writer's opinion is confirmecl by 
an examination of the strata a.; exposecl in 
Jones' Cutte. A clay rocli was found resting 
upon the satldstone m~mber.  I n  certain places 
this rock was found to bc an unaltered rhyo- 
litic tuir. 

From the above descriptiori it is seen that 
this fornlation appears to have been deposited 
by a sen which transgressed from the west. 
Two or more of the three inernhers of the Ione 

are very persistent ovcr the Jackson Qnad-
rangle, thc Lodi Quadrangle, the Sacramento 
Quadrangle, the Sonora Quadrangle, arid they 
can be recognized readily by their lit'riologic 
characters, low westerly dip, and stratigraphic 
position beneath the anclesitic tuffs and upon 
the lrariposa slatcs or othcr members of the 
bed roclr series. 

Until tlicse three members were studied 
at  the typc locality, the relationship of 
the small area south of lterced Falls, 
which was mapped by Ransoine and Turner 
as Tcjon, to the adjoining Ione tuffs and clays 
was obscure. The clays, sand and tuffs exposed 
onc mile west of Ncrccd are lithologically 
identical with those of the lowcrlnost mem-
ber, and the rcd sandstone mappcd as Tejon, 
found herc, is identical wit11 that of thc secoild 
or sandstonc mcmber of the Ionc of the type 
locality. The same condition evidently prc-
vailecl hcre as in the area betwecn Waters I'cak 
and Buena Vista Pealr, that is, a deposition 
along the shore line of a rapidly transgressing 
western sea. I n  this sandstonc, casts of 
C a ~ d i t a  glanicosta, var. ho?.nii, with obsolete 
ribs were found near the top. Thc authors of 
the Sollorn Folio, Mcssrs. Turner and Ban- 
some3 describe this as follows: 

"Tejor~ forrncctior~.-The only rocks referable 
to this period are  a few isolated patches of liyht- 
colored sandstone \vhich occur capping sonle low hills 
in the so~ithmest corner of the quadrangle. South 
2nd southeast of Merced Falls are  two level-
topped buttes capped by this sandstone, which rests 
almost horizontally upon the nearly vertical edges of 
tlle Mariposa slates. The ba4al bed is crowded with 
angular fragments of the slate and with abundant 
pebbles of white vein qaartz, while the upper beds 
are composed of a light-colored quartzose sandstone 
with frequent bands of small quartz pebbles. 
I la r ine  fossils (T'en~I-icnrdia planicosta) are  fairly 
abundant in the upper bed a t  the west end of the 
hutte that lies one mile south of Merced Falls. 
These sandstones are overlain to the wtqt by the 
light-colored sandstones of the Ione formation. 
Tho two series are probably not absolotely con-
formable, as the lone beds transgress onto the 
rocks of the Bed-roclr series farther north." 

3 Turner, IT. W. and Ransome, F. L., Sonora 
Folio, U. S. Geological Survey, p. 2, 1897. 



The almve-mentioned sandstones, instcad of  
"being overlain to the mest by the light-
colorecl sandstorles of the lone formation," 
arc in reality stratigraphically l~iglier. These 
smdstoncs ha\-e bcen worn away from most. of 
this area and only a fern resitfr~als remain. 

Aftcr this great erosion, antlesitic tuffs and 
tuff breccias covered all. During the Plcisto- 
ccne and Ttecclit time much of the anilesitic 
material l ~ a s  been rcmorcd re-exposing the 
older rocks beneath. 

Tllc Ione has been repeatedly correlated 
with the Auriferous gravels of the Sierras and 
the uppcr portion with the rhyolitic tuffs. It 
can 110 longer he doubted that the Tone is of 
tllc sanie age as the Rhyolitic tuff and the 
A~~ri fcrousgravels, and since the Ionc is 
clearlj Tejon-Eocene, tlrc Auriferous gravels, 
iheir eorrclative, must be upper Eocene, a t  
least in part and the land equivalent of the 
tnarine Tejon. 
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A '(pregnant" fernale of Rana pip iens  r a s  
washed in alcohol and then in watcr, pithed 
and opened. The eggs were rc~novecl from the 
oviducts r i thout  mechanical injury or con-
tamination with I3lood or lymph. These eggs 
were washed 10 minutes in a large volume of 
IT,07 and divided illto two exactly ociua1 
rriasses. Each mass was placed in 30 c.c. of 
R20and allo~ved to remain for 30 minutes 
wllile the jelly swelled. The watel- that had 
not heal taken u p  by the jelly was analyzed 
and the Na 4- and C1- found to be the 
same for both lots. Then lot 1mas stimulated 
by an clectric shock from clean platinunl clec- 
trodcs4 and lot 2 used as a control. 20 c.c. of 
TI,O were aildcd to each lot and at .the encl of 
oile hour t l~ is  water was analyzed. 'L'hcre was 
more Xa + and C1- in the water from the 
~timulated eggs than tlic control, tlie ratio of 
Cl- being 10 to '7. This is a very s i n ~ l l  
diflerencc, bnt i t  must bc remernbercd that tlie 

Roy E. D I C I < I < R ~ ~ Vsalt in diflusing out of the egg is Iield for 

TEIE INCREASE IN PERMEARILITY OF THE FROG'S 

EGG AT TTTE REOJNNISG OF DEVlCL0PMI:KT 
AND THE PRESERVATION O F  TIIE 

IJIFE OF THE EGG 

TJIREE years ago, i t  was observed that the 
isnfertilized frog's egg could be made partheno- 
genetic by a momentary electric shoclr, and 
reasons givers for supposing that the electric 
slioclc (or the spermatozoon in normal fertili- 
zation) increased the permcabilitg of the egg2 
Recently, 1proved this supposition to be cor-
rect. The permeability of the unfertilized egg 
to NaCI was found to have incrcac;cd on stimn- 
Iating t11e egg with a11 electric shock (which 
ca~r~(>di t  to begin normal clcrclopmcnt). 

Several methods were tried for the qaanti- 
tative estimation of sodium ions, hut t l ~ e  re-
sults wit11 such ssnall c4uantities woulcl nut be 
consiclered trustworthy hail they not tallied 
wit11 the more certain results on the deter- 
mination of chlorine ions will1 the ncphclom-
rter, and only the latter will be clescribed here. 
Thc tecli-nique was as follo~rs: 

1 r ~ e l i m i u a r ynote. 

2 hrrclenilon, SCIEN('C,N. S.,7jTo1. 33, p. (329. 


some t i n ~ e  hy the " fertilization membrane " 
and the thiclz jelly surrounding the egg. Con-
scg~~cnt lg30 c.c. of 1190were added to each 
lot anti allowrd to remain eight hours to give 
tinie for the salts to diffi~sc through tlic jelly. 
There was now found three times as much 
C1- that  had diflused out of the stisn~ilated 
eggs as hnd diffused out of the control. 
TTliethcr tllis increase in permeability is the 
cause of developmcrlt has not been deternlined, 
but i t  is not restricted to the frog's egg, since 
I found the same true of the sea urchins' egg." 
a fact which has been confir~ned by Gray" a t  
Plymouth. 

The nnfcrt;liuetl frog's egg placed in frcsli 
6 distilled watcr continues to swell until death 
ensues. This death is probdJy caused By the 
smelling, and the latter by the o~rnotic prcs- 
bure of the S O ~ I I B ~ CsnLstances contained within 

3 13'0 mean4 water redistilled in quartz. 
4 I n  about oue minute all of the eggs hat1 turned 

the blael, pole upnnrcl; 3 hours 1atc.r the first 
cleavage began. 

6 NCcC!cnilon, A~izcv.Jour. Plbysiol., 1910, Vol. 27, 
p. 240. 

c Gray, Jolcr. 21ccr%?zeBbl.  Assn U .  K., 1913, 
5'01. 10, p. 30. 


