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KRUEGER ENTERPRISES, INC. 
GEOCHRON LABOR A T  ORlES DIVISION . . 

24 BLACKSTONE STREET CAMBRIDGE, MASSACUVSETTS 021 39 (6171 876-3691 

'20 August 1974 

Richard 3. Hol t 
Weston Geophysical Res. Inc. 
P.0, Box 550 
Westboro, MA 01581 

Dear Mr. Hot t: 

Enclosed are the analytical reports Mr. Rand requested. They are 8-1236, 
B-1237 and 8-1238 which were submitted for analyses an 20 January 1969, 

Please forward these reports t o  Mr.  Rand and i f  we can be of any further 
assistance, please do not hesitate to contact us. 

Derreth McS tcme 
Off ice Manager 

SPECIALISTS IN GEOCHRONOLOGY It ISOTOPE GEOLOGY 



. i -  \ i  ,: 
2 4   LACKS STONE STWEE T CAMBRIDGE. MA 02130 {617)- ~ l - ~ i l  

.' 

POTASSIUM-ARGON AGE DE7'E!?~t!r.l:~ ' ,st :  REW3U1'  OF ANALYTICAL WORK ---- - .L - -.- - - _ . - -  . 

our Sample NO. 8-1236 Date ~eceitmd: 20 January 1969 

' Your Rafaranos: 82 129e5 Date ~epwtsd:31 January 1969 

ahiw by: Ed Levine 
Weston Gcophyslcal Research Inc. 
?.Om Box 364 
Weston, MA 

Sample Description & Locality: 

Newburyport quartz diori t e ,  b i o t i  te-bearing phase, drll l core B?. 
Seabraok, N.H. 

Matwial Analyzed: 
B f o t i t e  concentrate, -20/+100 nesh 

Ar "+/K 4 0  = 0.13186 AGE = 294 (+ 9 ) x  l ~ ~ ~ t - :  - 
--------------I---- -------- -1 - - . - .- --..---,--_- _ I__C _*_____ ___. . ___ 

Argon Analyses: 

~ r ' ~ " , p p r n .  Ar 40'/ Total Ar A*. ~r 4", ppm. 

0.1431 0.950 0.1432 

0.1432 0,953 

Potassium Analyses: 

cmmts U d :  

= 4 . 7 2 ~  10 l o /  year 

b = 0.585 x 10-' */ year 

Ave. %K 

6.5~!1: 

k 'I' , ppm 

! ,693 

Note: Ar refers to radiogen~c At " " . 
M.Y. refers to millions of years. 



Our Swnpk No. Ba 
Your Refemme: IQ 

Sample Description & CouHty: 

Material Arulynd: 
, & I -  L y . u I . a w r L .  

t ~ r  10.t bi.tita-rich wain8 rrrr d 'lOrlDI 
A~ 40 */K = a- AGE = rn (t)) 8 + m e  

Argon Analy-: 

am* 

cbumlts M: 

9 = 4 . 7 2 ~  ia-lo/ year 

b = 0.585~ t ~ * ' ' ~ /  year 

IC ' O / K  = 1.22 x 10-' gJg.  

Am. Ar *" *, ppm. 

0 . ~ 3  

No-: Ar .** tn rarliot enic i? 1 "' 



Our Smph No. B m  

Your Reference: wt 

24 Blackstone street: Cambridge, Mass. 02139 
Telephone TRowbridge 6.3691 

Data Recaivd: 
r - U Y  

Submitad by: m. u - 
?* & m -- 

Sample Description & Locality: 
Wik ph... o Z l i a -  M t 8 .  

4. -,r,a. -4 ueb i.- .pt..~ 

. mi- dmh, m u l l m s  rooL. 

Argon Analyses: 

.Ar O " ,  ppm. Ar 'O */ Total Ar " Aur. Ar "", ppm. 

0.- 

(.hrr#---'k y-1. 
Potassium Analyses: 

% K  Ave. %K 

C o m t s  UEsd: 

5 4 . 7 2 ~  10 "1  year 

= 0 . 5 8 5 ~  10-'u/ year 
K40/K = 1-22 x 10 y./g. 

Nots: Ar "* refers to radioganic AT 4U. 



19 August 1974 

Richard 3. Hol t 
Westoh Geophysical Res. Inc. 
P.0, Box 550 
Westboro, MA 01581 

Dear Mr. Hdt: 

Enclosed are the analytical reports o f  the K-Ar age determinations on the 
seven ( 7 )  rock samples described in John Rand's letter of 18 July 1974. 

These samples were a l i t t le  difficult to work w i t h  because o f  the type of 
materials, however we d i d  the best  we could wi th  them. The measured K-Ar 
ages are about what I would expect for these rocks. 

I will be away for a few days, b u t  tial Krueger will be here. I have dis -  
cussed these results w i t h  him, and he is  quite  f a m i l i a r  wi th  the geology 
of the area I n  question and w i t h  the work we did. for you i n  t h i s  area 
several years ago. He w i l l  be happy t o  discuss these results w i t h  you i n  
greater detail if you care t o  give h i m  a call. 

I n  the meantime, I am enclosing our invoice for  t h i s  work. We look forward 
t o  serving You again in . the near future. 

Sincerely, 

~T;hard H. Reesman 
General Manager &sd 

RHR/dm 
nelc: 7 reports B invoice R4473 
cc: J.R. Rand (letter) 

SPECIALISTS IN GEOCMRONOLQGY & ISOTOPE GEOLOGY 
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KRUEGER ENTERPRISES, INC. 
I GEOCHRON LABORATORIES DIVISION 

24 BLACKSTONE STREET CAMBRIDGE. MA. 02139 (617)- 876- 3691 + 

/ 

.- --.-.-- .-' 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. B-2882 Date Received: 22 July 1974 

Your Reference: PF ' . S 1  Date Reported: 16 August 1974 

Submiaby:  BichardJ. Holt 
Weston Geophysical Res., Inc, 
P.0. BOX 550 
Westboro, MA 01581 

Sample Description & Locality: Kittely quartzite 
Towle Road, Hampton-Exeter Expressway 
Hampton, New Hampshire 

Material Analyzad: Chlotitized biotite concentrate, -80/+200 r s h .  

Ar 40 */K 40 = .Old87 AGE= 2 6 8 +  - 10 M.Y. 
---_-__---------------------------------------------------- 
Argon Analyses: 

Ar O", ppm. At 40*/ Total Ar 4 0  Ave. AT 4"*, ppm. 

Potassium Analyses: 

% K  

3,224 
3,242 

Constants U d  : 

= 4.72 x 10'10/ year 

% = 0.585 x 10-I * /  year 

K "/K = 1.22 x g./g. 

Ave. %K 

3,233 

Note: Ar *" * refers to radiogenic Ar '" . 
M.Y. refen to millions of years. 



, j I- + -./ 14 BLACKSTONE STREET CAMBRIDGE, MA. 02139 (617)- w6-3691  
#' 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. ~ 2 8 8 3  Date Received: 22 ~ u l y  1974 

Your Reference: PF - S2  Date Reported: 16 August 1974 

Submitted by: Bichard J, Holt 
Wes ton Geophysical Res, , Inc. 
P.0, BOX 550 
Westboro, MA OU81 

Sample Description & Locality: Rye fm. feldspathic quartzite 
Winnicut Road, Route 151 
North Hampton, New flcrmpshire 

Material Analyzed: Amphibole- concentrate, -80/+200 mesh. Est imated  composition: 
95% gray-black amphibole, 5% adhering groundurss. 

A r 4 * * / K 4 * =  .01960 AGE= 308+ 14 M.Y. 
--___------------------------------------------------------ 
Argon Analyses: 

Potassium Analyses: 

Constants Used: 

Afi = 4.72 K 10-la/ year 

= 0.585 x lo-' O /  year 

K 40/K = 1.22 x loe4 g./g. 

Ar 40*/ Total Ar 4a  

Ave. %K 

.741 

Ave. At 4n *, ppm. 

.01773 

Note: AT 4 0 *  refers to radiogenic Ar 4 0 .  

M.Y. refers to millions of yean. 



\%... i u ? .,,/: 24 BLACKSTONE STREET CAMBRIDGE,  MA 0 2 1 3 9  0 (617)-  Bf6.3691 

POTASSIUM -ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. M-2884 DateReceived: 22 July 1974 

Your Reference: PF - 53 . Date Reported: 16 ~ugust 1974 

Submitted by: Richard J, Holt 
Weston Geophysical Research Inc. 
PeO. Box 550 
Westboro, MA 01581 

Sample Description & Locality: Rye fm. f e ldspathic  gneiss 
Route 1 Bypasa, Lafayette Road 
Portsmouth, New Hampshire 

Material Analyzed: Muscovite concentrate, -80/+200 mesh. Estimated compoei tion : 
90% msucovite, 5% b i o t i t e ,  5% quartz and feldapar. 

Ar 40  */K 40 = .01864 AGE= 2 9 4 2  10 M.Y. 
---CICCC---------------1-I--II----------1-1--1--1-1---1. 

Argon Analyses: 

~ r ~ ' " , p p m .  Ar 40*/ Total Ar 40 Ave. Ar 40  *, pprn. 

Potassium Analvses: 

Constants Used: 

= 4,72 x 10 - I 0 /  year 

h = 0.585 x 10' 'O/year 

1 K 40/K = 1 -22 x g./g. 

Ave. %K 

6,597 

Note: Ar 40*  refers to radiogenic Ar 40 .  

M.Y. refers to millions of years. 



r 1- 4 ,,/ 24 BLACKSTOHE S T R E E T  CAMBRIDGE,  MA. 02139 ( 6 1 7 ) - ~ 6 - 3 6 9 1  

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. M- 2885 Date Received: 22 ju ly  1974 

Your Reference: PF - 54 Date Reported: '16 August 1974 

Submitted by: Richard J. Halt 
Weaton Geophysical Res., Znc. 
P.0. BOX 550 
Westboro, MA 01581 

Sample Description & Locality: Rye fm. fe ldspathic  quartzite 
Route 1 Bypass,, Greenleaf Road 
Portsmouth, New Hampehire 

Material Analyzed: Concentrate of f inegrained mica-quartz aggregates, -80/+200 mesh. 

~r */K 4 0  = .01645 AGE= 2 6 2 2  11 M.Y. 
----------------------------------------------------------- 
Argon ~nalyses: 

Ar O * ,  ppm. Ar 40*/ Total Ar 4 0  Ave. Ar 4", ppm.. 

Potassium Analyses: 

% K Ave. %K 

1,019 

Constants Used: 
1 hp + A, Ar40*  

9 = 4.72 x 10 ' '~ /  year A G E =  A,+  A x-+ I] 
B 

he = 0.585 x 10-lo/ year 
K 40 

: ~ ~ ~ / K = 1 . 2 2 ~ 1 0 - ~ 9 . / 9 .  

Note: Ar refers to radiogenic Ar 4". 

M.Y. refers to millions of years. 



KRUEGER ENTERPRISES, INC. 
/ # - -  GEPCHRON LABORATORIES DIVISION 

24 BLACKSTONE STREET CAMBRIDGE, MA. 02139 (617)- 876.3691 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. A-2886 Date Received: 22 ~ u l y  1974 

Your Reference: SRF - S1 Date Raported: 16 August 1974 

Submitd by: Richard J o  B o l t  
Wee ton Geophysical Res , , Inc. 
PmO. BOX 550 
Weatboro, MA OU81 

Sample Description & Locality: Diorite 
Scotland Road, Interstate 95 
Newbuky , Massachusetts 

Material Analyzed: Amphibole concentrate, -80/+200 mesh. Estimated compositfon: 
85% amphibole, 10% biotite, 5% chlorite. 

Ar 4 0  */K 40 = .(I2764 AGE= 4 2 2 +  - 17 M.Y. 

Argon Analyses: 

~ r ~ O * , p p m .  

Potassium Analyses: 

Constants Used : 

hp = 4.72 x 1 0'1°/ year 

. h = 0 . 5 8 5 ~  10-lo/ year 

K 40/K = 1.22 x 1 0-4 g./g. 

Ar 40*/ Total Ar 40 

Ave. %K 

1,154 

Ave. Ar 4* , ppm. 

,03892 

Note: Ar 40 refen to radiogenic AT 40. 

M.Y. refers to millions of years. 



\. . % 

\ , 24  ~ A C I J T O H E  STREET CAMBRIDGE, M A  01139 (6111- 8 / 6 -  3691 . 

x* / '--- ' 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. A-2887 Date Received: 22 July 1974 

Your Reference: SRF - 52 DateReported: 16 August 1974 

Submittedby: RIchardJ. Holt 
Weston Geophysical Ream, Inca 
P.O. Box 550 
Westboro, HA 01581 

Sample Description & Locality: Schf st 
Hi ghf 5eld Road, Abandoned RR grade 
Newbury, Massachusetts 

Material Analyzed: Chlorite - q h i b o s e  concentrate, -80/+200 mesh. Estimated 
composition: 40% amphibole, 60% chlorite. 

AGE = 304 f 1s M.Y. 

Argon Analyses: 

Potassium Analyses: 

Ar 40*/ Total At 40  

Constants Used: 

= 4 . 7 2 ~  10' '~ /  year 

= 0.585 x 10-' O /  year 

i ~ ~ ~ / K = 1 . 2 2 ~ 1 0 - ~ g . / g .  

Ave. %K 
,487 

Ave. Ar 40  *, ppm. 

.01149 

Note: Ar 40 * refers to radiogenic Ar . 
MeV. refers to millions of years. 



- . . 
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24 BLACKSTONE STREET m CAMBRIDGE. MA. 02139 a (617)-SJ6-3691 

.\. /. -._ 
C- . C- 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. 82888 Date Received: 22 July 1974 

Your Reference: SRF - S3 Date Reported: 16 August 1974 

Submitted by: Richard Jo H d t  
Weston Geophysical Eks. , Inc. 
P.0. BOX 550 
Westboro, HA 01581 

Sample Description & Locality: Newburyport granodiorite 
Parker Street, Little River area 
Nevburyport , Massachusetts 

Matnial Analyzed: Chlori te-biotite concent rate .  -80/+200 mesh. Estimated 
composition: 702 chloritized biotite, 30% quartz. 

AGE = 294 2 20 M.Y. 

Argon Analyses: 

Ar O * ,  ppm. 

Potassium Anatyses: 

Constants Used : 

= 4.72 x year 

b = 0.585 x 10-I year 

Ar 40 */ Total Ar 40  

Ave. %K 
,244 

Awe. Ar 4 0 * ,  pprn. 

.005548 

1 
AGE = he + A 

li 1 
Note: Ar 4" refers to radiogenic Ar ". 

M.Y. refers to millions of years. 


