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Meteorite !<'all at Pueblito de Allende, 

Chihuahua, Mexico: Preliminary Information 

Abstract. Sptcimtru from tht mtttoritt fall at I :05 a.m ., on 8 February 1969 
at Putblito de Alltndt, Chihuahua, Mexico, have bun recovered. The mtttoritt 
Is a chondrit• (CJ and C4) with both opaque and microcrystal/int matric,s. 
Specimens were brought to a low background gamma counter /,ss than 4½ days 
after th• /all, and gamma rays from short-lived isotop,s have bun observed. 

An intensely bright, blue-white bolide 
was observed over Chihuahua, Mexico, 
in the early morning of 8 February 
1969. The light from this object was 
observed as far north as southern Ari­
zona, was very bright over Chihuahua 
City, and was seen and heard in many 
small cities and villages to the south. 
The bolide broke into many pieces in 
the air near the town of Pueblito de 
Allende (a village approximately 30 
km east of Hidalgo del Parral) at ap­
proximately I :OS a.m. Telephone calls 
to the offices of the Corr,o de/ Parral 
on the morning of 10 February re-

vealed that a number of fragments had 
been recovered soon after the fall . One 
of us ( E.A.K.) departed for the site 
immediately. 

Thirteen fragments of the meteorite 
from three different localities were ob­
tained during a I-day reconnaissance of 
the area of the fall. The total weight 
obtained was 6784 gas follows: 4180 g 
were found I km north of San Juan; 
167, 135, and 89 g were found at 
Pueblito de Allende; I 259, 782, 44, 34, 
25, 22, 18, 17, and 12 g were found at 
Rancho Blanco. The specimen from 
near San Juan is app~oximately 15 

µcrccnl ol a s111glc ~ubruundcd stone 
that was completely covered with fusion 
crust. The 1259-g specimen from Ran­
cho Blanco is a complete, slightly 
elongate, rounded individual covered 
with fusion crust. All other specimens 
are fragments of larger individuals, but 
most have fusion crust on at least one 
surface. Eight other specimens were 
seen but not obtained; these had an 
e.stimated combined weight of 20 kg. 
The fusion crust is commonly I mm 
or Jess in thickness, black or very dark 
grey, and slightly to highly vitreous. 

Two small pit craters were observed. 
One of these was approximately 4 
m from the southernmost corner of 
the post office in Pueblito de Allende, 
but had been trampled and generally 
deformed. This was reported to be the 
site where a rounded stone weighing 
approximately 12 to JS kg had fallen . 
The site north of San Juan that pro­
duced the 4 I 80-g fragment still con­
tained an unaltered pit crater approxi-

fig. I . Typical textures in the Pucblito de Allende meteorite. (a-c) S_tandard th!ckncM ~lmgrnp~ic sccl~om sh!>w!ng much opaque 
matrix with a lesser amount of microcrystallinc matrix. (d) More m1crocrystalhne malnx, but still showing a s1gn1ficant amount of 
opaque area (section thickness ls approximately 0.01 mm). Chondrules arc. well ,10 sharply defined. All photoaraphs were taken 
In plain liaht and at the tame maaniftcation. The lenath of each field of view la approxomately , mm. 

malely 12 cm deep and 20 cm wide. 
This was clearly a penetration pit crater, 
which indicates a very low terminal 
velocity for the meteorite. There were 
no reports of craters that might be 
explosion craters. The reports of the 
trajectory from local observers were 
contradictory, and establishing the ap­
proximate path of the bolide will prob­
ably have to wait until a large number 
of observers can be interviewed. 

In hand specimens, the meteorite ap­
pears homogeneous from piece to piece, 
dark grey, with many obvious chond­
rules averaging approximately 2 mm in 
diameter but ranging to as much a., 13 
mm. Most specimens are hard and not 
readily friable except where badly frac-

\!.·.·.'.. lured by impact or subsequent handling. 
f On fractured surfaces. approximately 

· ~ • 60 percent of the chondrules are broken 
through, but the remainder have nicely 

\

i ·J . · preserved hemispherical surfaces. The 
general appearance is similar to Mokoia 
or Vigarano, but the color is slightly 

1 • lighter grey. The bulk density measured 

I / by air-comparison pyncnometry is 3.67 
J.··· g/ cm•. 

· I . Petrographic thin and polished sec-
i ,, : lions show less than I percent metal 

V
. 1'. and an estimated overall average of 60 

: \·. percent chondrulcs and 40 percent ma-
.• lrix. In standard thickness sections, 

j \;•~.: much of the matrix is opaque (Fig. I, 
-1 I~:;.. 1H:) with some transparent micro-
Ji ·(.~ cry~talline matrix. However, in sections 
f; 't. 0.01 mm thick (Fig. Id) a much great-

- ', er proportion of the matrix can be seen 
' , • '· to be microcrystalline. X-ray diffraction 
, ~- patterns from bulk samples and non-

. : •, narrow olivine peaks, indicating rel a-
• ; •i:. magnetic fractions have well-defined 

.\ f i\;, lively homogeneous olivine composition. 
;'. (f'· Clinopyroxene is abundant, and there 
. :J 1;, ,J is a small amount or turbid glass. Chon-

,. ,t,:.-· drule, are mostly well-defined to sharp­
j Ii-.:··' ly defined. Pueblito de Allende would 

~; ~ <;' ·' seem to best fit petrologic type 4 but .. •'~i ,q 1J.i 1 <' , seems to have many affinities for type 3 
: J }?,, also ( /) . Detailed petrographic and 

,1,. mineralogic description is now in prog-
·1'.· l( ress, and will be the subject or a later 

;, . '.·)·.. paper which should resolve this ques­

-~ r !t-: .·· .tioo. -l :; 1:,:•· Preliminary analytical information ·u ; ·' ' .(Table I) is sufficient to establish that 
· .. , !~--/ Pueblito de Allende is a C group chon­'. ·\~i\/ drite (J) based on the possible values 

., .. , or the ratio of metallic iron to total 
• ·,:• iron and of total iron to silica. The 

11 
pctro~raphic and chemical data now 

. 

'•\' ... • ·.• . • __ i,, available indicate that the specimen 
1hould he classified as a C4 or CJ. 

One of the prime objectives of ob­
taining portions of this fall was to return I· 
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Table. I. Chemical analyses ol the l'lltblil6 
de Allende meteorite. 

Optical Atomic Spectra--
Oxide or emission absorp-- photo-spectre,., 
clement tion t metric S 

graph• (wt'!I,) (wt ')I,) 
(wt%) 

Si01 31.0 33.35 
MgO 21.3 20.7 

FeO 
(total Fe) 31.9 28.9 

Al 10, 2.9 3.751 
CaO 2.8 2.35 
NasO 0.60 
K,O O.Ot 0.093 
TiO, 0.17 
MnO 0.14 
Ni ' 1.40 
Cr 0.32 
C - 0.271 
N 0.0071 

0.00551 
Co 0.79 
Zr 0.0036 
B 0.01011 
Cu 0.008 

• Monitored with W-1 and a 1ynthetlc dunlte 
standard; analyst: R. M artin. t Analysts : J . 
Allen •nd P. John,on . t Analysts: D. Bennett 
and P. Johnson. f Probably hlah due to iron 
interference. 1 By combustion and chromato­
ar•phic dctectlon; analyst: C. Moore. I Sample 
was prepared by arlndJ na in a boron nitride 
mortar, but at,,nda,.da did not lhow contamlna. 
tlon . 

suitable specimens to the Lunar Receiv­
ing Laboratory Radiation Counting Fa­
cility for total gamma and gamma­
gamma coincidence spectrometry as 
quickly as possible in order to make 
analyses for isotopes with short half­
lives (2) . The 4180-g specimen was 
introduced into the gamma counter, 
and data was taken at 6: I 6 a.m. on 12 
February, an elapsed time from fall to 
counter or approximately IOI hours. 
The other two large specimens (I 259 
and 782 g) are also being counted. 

We believe that we have identified 
the following isotopes : U (Bi214 ), Th 
(Ti20•), K•0 , AI2• , Co•0, Na22, Mn", 
and Na" (half life= 15.0 hours) . In 
addition, the following isotopes are ten­
tatively identified: Be 7, Mn" (half life= 
S.1 days). Co••, and Cr•• . Several peaks 
appear in the spectra that have not yet 
been identified . Data collection and 
evaluation is continuing in order to con­
firm the identification of the above iso­
topes and to obtain less complex spec­
tra after the decay or the short-lived 
isotopes. A detailed evaluation or the 
gamma spectra from this meteorite is 
!he subject or continuing work and will 
be reported later. 

The counting of samples of short ter­
restrial age such as Pueblito de Allende 
is an excellent rehearsal for the Lunar 
Receiving Laboratory Radiation Count­
ins Facility, bee.ause it is probable that 

lnahy of the same iso1,•p• 
present in the samples to I 

from the moon by the A 1wl 1 

The size or the tolal I 
Pueblito de Allende is an 
subject for speculation. All of 

mens recovered prior to 1 I 
came from obvious place~. ,;;11 , 

towns, roads, and very cl o"i.: ' 
and these specimens collccthcl 
approximately 27 kg. Based ,.. 
graphic distribution or fi nd ,. 
mated that the area or the r" I 
at least I 50 km2, and it i, • 
to expect that many more 
will be recovered from ~" 
desert areas. 

E. A. 
E. :;, 

K . A . R1 
Lunar Receiving Laboraton 
NASA Manned Spac,cra/t < 
Houston, Ttxa.J 

J. s 
Oak R idge National Laboratm 
Oak Ridge, TtnntJset 

1. W . R. Van Schmus and J . A. \\ 
Cosmochlm. A cta JI . 741 ( IQf 

2. Rapid reco very o r spccimt:ns ;11 

not have ~en possible wi1hn11t 
opcra1lon from local autho ritit:s :111 
Rubt:n Rocha Chant.. editor nl 
Parral. w■ s very ht:lpful In 101::i!i r 
falls and pt:rsoni who had fr ;u,1 11 
niclpal Presidt:nt of Hidal,:o dd 
F ranco, utendcd eve ry nffid:il 
aavc co nsidt:rablc support In cHnP 
new specimens . In g. Manuel (i .,111 
apcclal thanks for his ho~ pit :1lil) 
1uidin1, lnlerpretln1t:. and hcl pm v 
quisillon of 1pccl mcns. Dr. C:1,1 ,·1 
npld response In providlna an al) ~c 
and nltro acn 11 very much apprr, 

11 February 1969 

Evaporation Relllrded by I\ I, 

Abstract. The reduction in 11 

state rate of evaporation of 
htxadtcanol monolayers def', 
on the air vtlocity above th, 
and is independtnt of the aim 
of evaporation up to air ,·,·I, 
40 centimeters per sccrmd. 
dicatts that tht mono/aye, 
afftct the vaporization stC'p h 111 

the size of the diff,aion hn11 11d, 
The mechanism (the creatio,i , 
face prtnurt gradient in tlw 111 

which rtducts tht net strr\, 
1urfpc, by th, air) Is disrn 11 , 

The reduction in the rnt c ,, 
ration of liquids by monol a) 
theoretical as well as pract ical 
(I) . In discussion or the wl · 
monolayer, it is useful to con 
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11f I l1t• Enrl h l,ut nl~o 011 1 l1t • tli1nf' t1 ~im1 l'l 1,f t hC' rlt·ct rnj t•I . 
Tlw tl1(•t11~ - i~ now UC'ing 11ppli<'d t o oh~t•rvntionnl <fofn 
from Ni~C'riH. w ith thC' ohjc-ct of H:timntinµ' n1hu•~ of 
.,fe,·tricnl C'omlul'ti,·it y i11 th t• Enrth '~ n11 ~1 nrnl mnntli•. 

I thnnk Pro ft •i-.~on,; .:\ . T . Pri<'r ,mtl A . .-\ . AF-ho ur for 
hC' lpful di~r 11:-1;.itms. Th i!I i1w1•stig-ntio11 i:-1 n prf'limi1111ry 
co11trih11t io 11 to the, :N'ig1•ri1rn Vp1wr )lnntlr }'n•~To 11tint• . 

Ho~ t: )l..\ ttY H1·no'.'l 

l'11in•1~it , . nf lhnrlRn, 
Xi~, ·rin . · 

1 t 'h n1,111:11 1. :-0 •• .11111 Whltd1u,I , 'I' . T .• l 'rot, /luJI. S,,r ,, 22_ H tU (lll2:!). 
1 TU,honO\ n11,I 1,lps\rn.)·u. J'r•'<'- ,frml . ,.;,.;, '1SS11, 87 (l!l:,:!l . 
' C11h:na rtl , L., t•1·t111h111ir1, 18, no;, ( 10:',3 ). 
• T'rkf', .-\ . T ., J . Gtophy, . n , • . , 91. l ~ lj (1 0~~). 
~ {'11nN. It. t 'lll\110 11 , w. H ., l\llt l 1,h·lnC!lfOII•' · r . 1: .. .I , r.,•n ,,11.,, •. fir, ., 72. 

G:tl:'1 \l !lt i;'). 
1 },\) rl ,n~li . ~- E ., n n, I ( ";il',n\"f' fll{', :'IL. ("1111w11i.- 1 11,il, / '111,. _y,._ 1i.'f'I (1!"11). 
'011wu 11wd1illi, 1· ,\ ., Xi11,ri11n J. Sri .. l . 11 (1 \'16Ci). 
• li nt ton, Il., J . • ltmM. 'frrr. Pll t11 •• H , 1 H :? (I I~;'). 
• H utton, Jt., nn, I Wrl~ht, R.. W. II., J • • H mo, . Ttrr. /'It.¥"·• 20, 100 (l!K;t), 

Organic Analysis on the Pueblito de 
Allende Meteorite 
( I:,.. F1 •11r11111}' ~. l!Hi!I . 1\ 1111•H·tu·itP li •ll 111 •1 11' 1"11d ,li10 d t• 
:\ll (•1uli· . ( "hil 1t111hu11, :'\kxil'o. .\11 •·lt •1111•111 111 amnl.'·~ i~ nf 
fr;1gmt•11t :,;, (·11lh-dl'<l i-hor t l~· 11f11 •n,·nrtl :,;. wn!-1 pul,fi:,; lu-d 
0 11 J,'el 1rn1HY :?Ii , l!JGO 1, m ul r- l1 0Wt"d tl111t it Cl1ntni1u·tl 
11pf'roxirnat ;,J_, . (1 •:l p t•r C't'llt cnrltt111, Ju tl1t• mrnntinu•. 
~,u11pks of tht• 11wt, •oril1• Wt•n.~ eollt·c t, ·tl h~· 0110 of u ~ 
(B . H. 8 .). \\'o 110w r• ·JXll't tlu.~ nnnl.,·~is for cer1 a.i n orgn11ic 
c·n11s litrn·11t i-. in th11t, smnplc· which wos colll'ctc<l 011 
F1·hrunn· J;"') , l!.H iO. Thr c11rho11 c1111 k 11t oft hr 1mmplt1 HSf'tl 
in 1Jw:--4."i-111di1•:,; wns 11ppr11si111ntPI~- o.;J:> JH ' I' c·P nt . 

1>11111 111111lyi-,•P. wt•rt> 1wrfnr111.-1l 1,t'fwt'l' ll :'\l 11 reh I I\IHI 
)l 11 1-cl1 10, l!lti!I. Ti u• ~11111)h• u~1•1l wu:-1 oppn,ximntt•l.'· 
1•gl! -~l1np1•d. \\l'iµ hi11µ 2·i> kg in t ntn l wit h II fn ~io n cru i-- t 
, ·, ·rr it~ 1•11tir1• i-11rf,11 ·1•. 

The :,;111 fn c•p ,,f n '.!.-,U J;,?: p ort i,,n. 1111 wl1i C' h 1l 1c- n1u1 ly~i:-; """~ 
111 lit• 1)i• rl"11rm l'd, "'""' n•1110 , ·1•tl to n. tl 1·pth of nlmut. O·'.!.) 
i1w h, i1tclud i11,z nll of thti fu r•iion <'l"Wd 11 1111 nu a.pproxi111 -
u t1•ly 1•qui,·1il1·nt tlli ck11C'"'8 of t ho frri- h lin ·nk ,\·hi, ·h n·pn •• 
,w11lt·d u11 l' s 11rfn r1•, This Op<' rntiuu, 111111 nil ~11 r.c1 •ccli11,z 
opnntin11:i, wt ·n • C' nrriC'1I out in n r lf'n 11 (:nlii1wt, through 
,\ liid1 n filt1·r, •1l nir ~tr1•11111 wns conti uuously pnl't:~inp;. 
Tl w rhip~ 1111tl rt ·11t n , p i1•rr w1•rn n1111l .,·~1•1l ~w pnr11l1•ly, 
Jll '('llt'lling 111 tl11• f1,ll,,wi1 ,g n, ,w t,;Ju·rt . 
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PUEBLITO de ALLENDE METEORITE 

A , .. OC, 1, OU TSIO( S U.tPLC 

Tl• fill AU PI-IAT lC HYOOIOCAP BO~S 

.\"•EZO Prl l. COlUMN IO Ort • 0.01 t,,, t.O. 

Fla. l. t. :u rh rurna1 0:::1 ;1m or tvla l :1li ph;1 tl r h~1l mc11rl11111~ rn ,m ,·x l1 .1.-t • 
:1h\,• nri::auk m:111'ri11I . A••rn1tr:i1>h 111Vt l•• I :.!H I c:i,o rh ro111a11,sz1 :11•h 
1•111111'1~·, I with a fl:1111c irn1i 1;1 1ion ,l1'11•1·1t1r. ,\ho ut 1! 1111,l tlw 11 -hr)•t.111<• 
dunh• 11 ;11 luJN:INI In r:wh 1·:111o1• .• I. H·:, J1.p .11 1. nl h rlln,,. •ar l111n11, \It' ll' 
,l<'tcrh•t l In 11111"'1,le f,;ltu]'I,· : 1:. U·lll•I p.1,.111. of h )'dro~::1rl• 111~ 11,·rc 

,frfrct etl In inl,...iN >l:1111plr, 

Thl• c-xtnwtnbk org11 11i1· <•01111 11111nds m ·c s l10w11 iu tht, 
rhr01 1rn.togr11111 8 in .Fig"'. l. :? RI HI :1, Jn rnch l'H~f', tJw_ A 
d1r11mnt o~n11n n •pn"fil'll18 1h<' m111l~· ,.;ji,( of tho s url1_1c·o r.l11ps 
ntlll th e• n t·l11"111HIII O)!'l'I III\ 1·,•1m•:,;1•11t!-1 tlu• :111n.lyi-.1s n l tl1c 
i11t 1•ri11r 11f'th1• ~11 11,pl1 •. Tl w ~11rfi11•p 1·hip~ i11 nll thn·1• i·11Rrs 
i•11nl11i 1wd h..t,,·i•1•n O· I 111 11I O·.-, p .p .11 1 .. 11s i111lit·nh•1I i-.pt•1·ilic­
t1lh· i11 tlll' fiµ11r1·~. wh ilo tlu · i11ll'l'io1· 1•1111l n irn•cl IHIIII t o 
11-1iu~ p .p .111 . 11 s i111l i1·a l1 ·cl . Thr idt•1,1i1~- ufrm·k 111 •1 •k " ·u s 
11litni11t'tl Ii,· 1•1 1111hi111•tl )!'IIS t · lw11111111Pgr11 1•l1r -111:I K." i-. p1•1·lrfl• 
11wl1'\" . • \ll 11u1:-:s :-pt •cln1 \\l'l"I' tnkr11 hy n 4·0111hi11,din11 uf 
1111 ,..\ ~•r11g1·1q1h :!U-J g 11 !-( d1r1111111t11J.! 1·n1,li 11111~ 1111 AEI ti_lS -12 
11111 ~s !-1 pt ·1·lro 1111'tl' r. TJ u• cl1r1111u1l11l!11111, of tho 111'1,.:"111111 · 1•~­

I rn cl ol1t11i1wd frond IF- 11 { '1 di ~~11 h11 io11 n ·n•11kd 11o o t·)!'11 111 c 
11111t 1•ri 1d 111 1111. 'J'hl' 1111101111t s 11 1' :,;111\'t·11t i.o l11hl1 • 11q.,:1rnic 
n111ll1 •1' fo111ul i11 tlw i11l1•ri11r pnrl io11s Jl l't' :,;1•vt•rnl 111·1 h •rs 
of n t:1g11it11dr i-- 1111111, ·r lhnn 1hnt 1·, ·1uJr! 1·d : 4 for 1_11l.1cr 
('1 11·h o 11111 ·1·011s 1111'f t•orit1•r-;, _.\ limil 111' O· I pnrl, 1w•r lu\11011 
nf po~~ihlo i11di~w110 11s 11q:1111ic 11111th ·r is indicntPil. 
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PUEBLITO ~ ALLENDE 
METEORITE 

A. &NZEN£ FRACTION 
4 0 &,-. OOTSl0£ $A 1,1Pl( 

Af' ICZON l CLMH. 100'•0.ot" LD. 

9O" - 30~C. l'C/ MIN.'
0 

t .~Ml / M IN, Ml 

8 . 100 .... 11010[ .... ,u 

300"C 250-C 200-C. 150-C. 

t'hr. 2 . 0111 chromato,:ram of tolal ht.'117.f'lll' fra ction from ex tr11ctahle 
onr1111ic material . .A, 0 ·2 p.J) .m . of onuu1lc rompounds were found In 
outaitlt! .._,m1,Jc ; D, 0·002 p.p.111 . of ori;t11nlc compounds were found In 

ln({'rk,tAillllf\lf', 

PUEBLITO ~ ALLENDE METEORITE 

A 40 Gn. OUTSIDE SAMPLE 
TOTAL FATTY ACIDS (METHYl ESTERS) 

APIEZON L CIIN\. 100'10.CN• LD. 
to•- ZSO"C. 2"'C. /MIN. 11-C11 ~ 

2.SWL/ .. N. H• 

-""• 

n-cu, ·t·· tt-C1z 

11- Czo I •·Ct& 
l I 

B. 200 tra. INSIDE SAMPl.[ 

I 

250"C. 2oo·c. 15D"C. TEMe •c 

J,' iiz . :I. 1;:11' rhro11mic1Mtalll of lul n l f1t Uy nrltht {mclh)' I Cll f('f&) from 
f'Xlf:l('l.11hk• on::aulc mnlcri:, I. A , O· I 11.p .111, offoUy acids v.-err th-krtml 
h1 o nf,- jd{' umplr ; JI, O·IIUl 11.11.111 , of fatly aclda ,rere dch•clNI In 

lulcrlo r aa1nplc. 

It is rlrnr I lmf. t,ho org1111ic mnlr•rinl fo1111d in thC' ~urfn ro 
IRyC'r of lhiH 111t1lt•orit,1• is of hio lo~icu l origin nml cn.1111 ut, Im 
othf'r t luu 1 t1 •rn •1-1rinl <·•11 1!11111i11oli1111 u,·c 1uin·d 1in •11 i11 llu1 
short, pt~ri t..)( l of limn n.vuilnl,lc to 1h,• 111l'11•ori lf', 11ainc l~·. 
hctwf'tm it :,.( foll nn l•'chrtmry 8, IOH!) , nnd it-s collt·ction on 
Februl\ry I fi, I mm. Tiu• KJ>4'1'd with wliich t,hiR co11tmni11n­
tion "'''-~ 1\cq11i1,·tl, nrul 1110 cli\"rn-ity of !hn mn1 oriu l 
contuinc<l in thnt c1 111111mi11ntion, 11111k1• douhlful nuy 
int crprot.ntion of i;turh nrg11 11it\ mnh•rinlR tlmt hnn, hr l'n 
f'lund in m c•kiu·it l'H 11f 111 ,k11ow11 , 11r nt l1 ·ni-t, c1 n1:,.. idt•rnl ,lf 
l1111gC'r, f.c~rn•strin.l l1i s l11ry 1·4. Tho Jlf"l •t-11ll1Cl\ of t.hc 1no1111-
111nmt11rnl.1•i l ( ' ," fnU,y lll' i1I i11 tlw ]'11rblito d o AIIPmlP 
inrtl'Ol'it,o i~ 11ddili111ml c•1111fin11nli1111 nf 1·c-r1•11t 1·0111n.111i11 11-
tion . Sucl1 ,111sat11rn.tin11 l111 t1 111 it, h1 •r11 f,11111d i11 tlu• l,1 ,•. 
CJ1mhriu11 i-oc ·k st., Furl hPl'lllt1n •, t hiA l'Xl't'l' iso in nnnln,: is 
'Jf rorks r1•<•1 •11l ly nrqnin·d 1111 l•!,irt h 11111kl'A n II t ht• ll~Ol't ' 
<'l t-ar th(' 111•,•cl tin· flu• rxln•11tn 111·r1•1u1ti1111s tl111.t. nm be ing 
fnkcn in JH't's1•n·i11~ tl11 • 1·1'111r111•d l111111r Mn11111IP . 

\\"t• 1h1u1k Thnmus <.:. l-l rn·ri ng fi, r 1Jp.:1·11 ... ,-.i .. 11 
lJS Nntinl\nl Ae ronnuti~ 1111d Sp111·•· . \d ,111111 -. 11 
support . 

D t"pnrl11w11t of l'J, ,.111is l ry . 

.J1 :n1n II , , 
H1 :11-..11 IL :--1 • 
_.\ , I,. Bl"lll . l'- • 

)J,.;1,n:-,; l 'A1. , 1 

Spnre Sc· i,•nct•s Lnbomtnry, mul 
Lnhnntton· of ( 'ht>micltl Biodn 111111it·". 
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Recent Geological Investigations in 
the Irish Sea 
AN nrctt of Carb01 1i fcrous rrwks 1.>4• twt·Pn tl1• · 1, 1, 
011d Anglcsc.•.r hoR bct·n fo1t11d d11ri11g II n·<·,· 111 I! 
nml gc•ophy8icul sun·cy l>y the l11 s1 itutr of 1: 
8 r i<• 11ccH in tho no rth -eost Irish Sen . E C'ho ~11t 111 d , 

from thiH nr(•a imlirntn n 11otnhlv 11 111•,·c 11 i-. , •a 1,, 
locn lly hn s 1t n ·lief of up to nl,~~ 1t 40 ft 't.'l 1111d 
consist R of out crops of solid rnC'k ~u rrn11 11d, ·d 1,., 
c lny or JZrovcl. Hock sampl:·s w,•rc n·co,·,·n ·d ,, 1111 
crn·1·r nt fiftc(•n lnc,llit it•s n1u l it s1•1•111s lik ,·h- 11 1111 1 
COrf'f l from outcrops mllwr thou fro tn b n,.dd1·1-. 11 

c luy. Tho 1-uu11pl t•$ huvo btwn idPutifi1 •d 11.; 111 II 
Fig. 1 for localities): thn.,,,. rorf'~ of ~t nnx Sln1, •-. 
tlll' hlr nf :\'I on) . three cores of ro<' ks from I Ii, · .\I , 
pl ,·x (<•lo~f' to .-\nglC'scy), four <'Ores of I ·111 h 
(\\"cst plrnlin11 ) in111ls t,0111~s nml Ri lt s lmH'!:-1 . 0 111 • 1•111, · 

vi,·inn 111mls to111 .. •• nntl four corcR of Jn11dsl111w 1111d 
,,f 1111<lt>t~•rmim·,I ngc. Tlwsc lu, ,·,, yi c l, l,·, 1 11•1 t ·,1 1 I , 
spurCfi but. orC' curr,~ntly lx:.•ing cxn 111 i111•d h ,r 11 
micrnfuunu. They inny be of l.ow, •r 1'11l111'11 /" '' ' 

At two ot.l1cr locnlil it'li con•s weri• o hln i, wd 111' 
P ortno-Trin !t'lic n~pcct. I t is possild,· t l111t 1) ,, , .. , . 
wt •rn corPd fr,1111 l11rgo ho11 ld1 ·rR i11 lionld, ·r d u.,·. 
cquu lly likely 1hnt they c11 11w fr11111 011t c r11p -.: 11 1 1-• 

'l'hl' pnlynul,,µ:i cn l r x ,uni1111tio11 ,,r t wc·\,· ,, -.:11 1 

I Hien complot,t•tl. Tho chnro l' te r pf I he r1 •:-- id111 ·.-. t 

luu~ pl•1·mittccl tho ~ 1111pl1 :s t o bt· n ·ndil _v s,•1111nd, ·d 
111ni11 group .... Thl' so11th1•n1 J!' l'fl UP .,r 1•i~.:d1 t II '"'·' 
WII R cmnposc:-d of fin ely ,lip:1~i-1ed e,1rbu111t<•,·011 :s; 111111 
smnll cn rl>o1wcco11s rods. J•'ro111 0 11t' of 1J ,., -.;1 111 11! 

group thn.'<' chiti110;,.0011f. w t.• r t• H'CO \"c1·1·d \\ hi\'11 h 
i1lt •111itit•d n!-1 ? Cyuthochiti1lfl r.01111w11111/(lrfun ,1i.01 
1111d U. cal ix Ei 1'41.• nnck nml nrc tnk◄ ·n to 111d 
Onlov ie inn ug,•. The lnl fr r Rp 1•rit>:,; , whid1 li n~ 111 

r1 •cl)n.led from M"11i11wnl :-1 you11grr 111 ng1 · than f '11 1 
wus roconJod Uy Jl'nkinsl from tlu· liosn l 11 01 111•: 

Shr11pRhirc, which nrc of lnwrr Ll111n·im ( /J . l11jid 

ng1•. 
Thr 11o rthc rn group of s n111plrs d iff, ·ri- 111n rl,, ·, 

thoso of tho f;Ollfh<' rn nrr n in p111-1st•i-i-i 11g lan.:I' 'I 
of we ll prPRl'f\ 't•<l pln111 tlt •liri~ nrnl l11 rg1• 11111 
mioi-.por1•R. HC' pn •HPntnlin'1't of 11w ~1 •1111 s / ,!/'""·~ / 
d11111i111111t 111i(•roflornl pif• 1111 •11I i11 nll f1111r sa11 q d, 
lllCllllr 1nnd1• up )Hlll't ' 1111111 XII )" 'I' c·1 ·nt ' 11" 11 11· I •,,. 
bing,•. Of !li t.• lt•~ti fn •q111 •111 fur111 i- n •c•11rd 1• d , t h , I 
Hl't' of HlmliJ,!rnphieitl s iJ.milit-n111 ·1•: U,11 ,.,1r id,·i,, 1·1 
(11,rnhim) S1· l111pf. \\"il1-1m 11111l B1 ·11t 1dl. / Jil- t y, ,t ril 
tr:culutru (lhrnhirn) Rc •hopf, \\' il f.;•JII 111111 B, ·ntnll. / 1 
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