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Introduction 

This is a preliminary report  of apatite fission track analysis 
data of samples from the Arctic National Wildlife Refuge ( ANWR). 
During the 1987 field season, sandstone, siltstone, conglomerate, and 
pebbly mudstone samples were collected from outcrops located at  
Bathtub Ridge, the Arctic Creek area, the Arctic Coastal Plain, and 
along the Canning River. Apatite grains were separated from the 
samples and analyzed in Melbourne Australia a t  the Melbourne 
University Fission Track Research Laboratory. All separations and 
analyses were completed by the author. This Project was funded by 
the U.S. Minerals Management Service Continental Margins Program. 

Each analysis includes two parts: 1 )  age report; and 2 )  track 
length distributions. The age report shows a listing of the individual 
grain ages, the resulting age and pertinent information used in 
determining the age. A guide to read the information is as follows: 

P m I c & h u . K  - -Sample number and unit collected 
Irradiation: -In-house number for grouping samples from 

the same irradiation package 
Crystal -Number of each grain counted 
NS -Number of spontaneous tracks counted 
NI -Number of induced tracks counted 
Area Units -Number of area units counted in grain 
Ratio -Ratio of (NS/NI) for each grain 
RHO S -Density of spontaneous tracks (per cm2) 
RHO I -Density of induced tracks (per cm2) 
Age(MYR) -Individual grain ages 
Variance of SQR -Statistical comparison of values of NS or NI 

for all grains 
CHI Squared -Statistical test for deter mining multiple 

grain populations: 
Pass = single population 
Fail = multiple populations 

NS/NI -Pooled ratio of (NS/NI). Uses total number of 
spontaneous and induced tracks counted 
for whole sample. Value used in age 
calculation if sample is of a single 
population 

-Average ratio of (NS/NI )  for grains 
-Age ca lcu la ted  using NS/NI(s ingle  

-Age calculated Using "Mean Ratio" (multiple 
populations) 

Mean Ratio 
Pooled Age 

population) 
Mean Age 



The track length distributions for each sample a r e  histograms 
showing the  relative numbers  of tracks measured a t  a particular 
length and the total number of tracks measured for the s a m p l e .  

NUMBER OF TRACKS MEAS URED 
\ 

5 10 15 20 

TRACK LENGTH (MICRONS) 

UMBEP 



I ( 1 ) Bathtub Ridge Region 

Location Map 



BATHTUB RIDGE SECTION 

DEMARCATION POINT 1 :250,000 



VARIANCE OF SQR(NS) = ,9369 
VARIANCE OF SQR(N1) = 6.39069 CORRELATION COEFFICIENT = 6 . 9 1 7  

CHI  SQUARED = 12.8813 WITH 19 DEGREES OF FREEDCM PASS 

NS/NI = 8.283 +-  8.821 MEAN RATIO = 8.258 +-  0.821 

AGE CALCULATED USING A ZETA OF 352.7 FOR SRM612 GLASS 
RHO D = 1.381E+86 NO = 5480 

POOLED AGE 3 49.1 +- 5 . 2  MYR 

MEANAGE- 6 8 . 7 + -  5.1 MYR 



IRRADIATION: PT916-89 
ANAL'r'SI S BY POS 5171.88 

AREA 
1: AY STA L NS NI INITS ?ATID RHO 3 RHO I Al jE~, i l fR)  

228 - "85 - 
A R E A  UF BASIC NIT = ! ,8840E-06 3 2  



.PO= e%A - SLST TURSI  DI1-ES 

IRRADIATION:  PT916-10 
W L Y S I S  BY POS 5/9/88 

---_-___-------------------------------------------------------------------------------------------------------- 
AR W 

CRY ST61 NS N I INITS ,RAT I 0 r7HO S 4HO I A G E l W R !  

AREA OF MSIC MI7 = I ,l068E-06 U l 2  

,&+I~E [.&LC:UL&TE[.I U:3II..JG + ZETA OF :355 .7  F [ I IR  - i p ~ . ! , ~ , 1 ~  I;L..":=,: H .- 
RHO [! = !,37.5E+<16 p;JE = =:"' -1-3 1 



P O S  986 - KEMI CK EG!.JJIt-J - 
IRRADIATION: PT931-12 
ANALYSIS BY POS 5 /9 /88  

---__-________-------------------------------------------------------------------------------------------------- 
AREA 

CRYSTAL ti S '4 I G4I:S RATIO ?HO S RHO 1 eGErmR! 

AREA OF BASIC !NIT = 1 ,88d9E-06 
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POS 9 9 A  - W H I T E  ECHCIOK- Fly- 

IRRADIATION: PT931-13 
M L Y S I S  BY POS 5/15/88 

................................................................................................................ 
kREk 

CRYSTAL N S 'i I W I T S  RAT 1 0 ?HO ; RHO ! ~ E ~ . W R : I  

AREA OF BASIC W I T  = 9,548E-07 z.Yz 



IRRADIATIQJ: PT930-85 
W L r ' S I  S BY POS 5/15/'88 

---___-_-_------------------------------------------------------------------------------------------------------ 
A R b  

ICRY STAL t i5 NI WITS qAT I O 9HO 5 7HO I dGE(W?Ri 



IRRADIATION: PT938-83 
M L Y S I  S BY POS 51'91.88 

___-__________-------------------------------------------------------------------------------------------------- 
AREH 

CRYSTAL '4s t i  1 WITS QfiT I O %HO 5 SHO I A C i E M f R )  
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POS 1 B d 6  - BATHTUB GREYWACKE 

I R R A D I A T I O N :  P T 9 3 8 - 8 4  
ANALYSIS BY POS 5/16/88 

ARE4 
CRYSTAL ii S :.I I i?.IITS MTIO RHO S ?!iO 1 A G E W ' R )  

AREA OF MSIC i N I i  = 1,8068E-06 CM2 



IRRADIATION: PT931-07 
ANALr'SI S BY POS 5/16/88 

AREH 
?'R'Y 5741 US t i  I $!ITS QATIO FYC i liHO I AGEIUqR'  

A9EA OF WSIC LNIT = I ,aE6dE-$6 CV 



IRRADIATION:  PT930-13 
AtWL'r'S I S BY POS 5/  1 6 /88  

AREw 
ICRY STAL NS N I '&ITS %4T I0 RHO S RHO I AGElWR) 

AREA OF MSIC I N I T  = 1 ,a068E-d6 
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JD 7%- - BeTHTrJe GREYWACKE 

IRRADIATION: PT917-85 
ANALYS I S BY POS 5/ 1 7 /88  

AREA 
CRY S i A L  NS N! !aITS RATIO RHO S ?YO ! AGE!MP't 



JD 8 7 A  - LEDGE .SS. 

I R R A D I A T I O N :  PT917-66 
W L Y S I  S BY PO3 51' 1 7/'88 

----------------------------------------*----------------------------------------------------------------------- 

AREH 
,: ?'? STAL ?is "1 WITS %?!O [iHO 3 RHO I AGE(Mr'R! 



I POS 7 6 R  

t POS 99FI 1 
N- 21, 1 I 

I 

5 1 0  1s 2 0  

TRRCK LENGTH 

5 l o  15 20 

TRRCK LENGTH 



T R A C K  LENGTH 

S 1 0  15 20 

T R A C K  LENGTH 



5 I 0  15 20 

TRRCK LENGTH 



ARCTIC CREEK SECTION 

M i .  MICHELSON 1 :250,000 



I R R A D I A T I m :  PT938-89 
W L Y S I S  BY POS 4/27/88 

................................................................................................................ 
AREA 

CRYSTAL NS ti1 lMlTS WTIO RHO S RHO I AGElWR:, 

AREA O F  B A S I C  WIT = ! .0068E-06 C?ln 



IRRADIATION: PT931-86 
AfWL'YSI S BY POS 4/27/88 

_-----__-______-___--------------------------------------------------------------------------------------------- 
AREH 

CRYSTAL i.1 n* 
$ 9  N 1 UNITS WTIO RHO S WO I ArjEi l fYR) 

34 - 214 - 
AREA OF %SIC LNIT = 1.8068E-06 C l l Z  



IRRADIATION: PT916-13 
ANALYSIS BY POS 4/27/88 

................................................................................................................ 
AREA 

CRYSTAL NS NI !NITS MT!O RHO S RHO I dGE1;MRj 

AREA OF BASIC LNIT = 1 , 0 0 6 8 E - 0 6  CM2 
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IRRADIATION: PT917-01 
A M L Y S I S  BY POS 4/28/88 

................................................................................................................ 
AREh 

i RY STAL NS N I WITS MTIO RHO S RHO I ACiEiWR) 

ARB OF BCISIC WIT = 1,0060E-06 8 2  

PI:II:ILED 4 1 2 E  = 3 7 .  9 + -  *5 , ,5 Ply F? 



IRRADIATION: PT917-83 
W L L ' S I S  BY POS 4/28/88 

................................................................................................................ 
AREA 

CRYSTAL NS NI 84ITS PAT I0 RHO S RHO 1 AGE(WR) 

I ~ H I  SQlLARED = 2 , 2 7 0 ' 7  . -  IJJITH 1 8  DEGREE!? [IF FF?;IEEC,IJ~.~ p H ..> .I, .- 

POOLED AGE = .3 'J .  7 + -  - ; ,  4 p,.~'....'~, I ) . .  

MEAN AGE = 4 3 . 5  + -  i a  . f i  - p1.y'~ 



5 10 1s 20 

TRRCK LENGTH 





P O S  4 4 # h  - D I S T A L  CANNING Fkl. 

IRRADIATION: PT931-81 
APlALYSIS BY POS 4/38/88 

................................................................................................................ 
AREA 

CRYSTAL NS N I U4ITS ?AT I 0 ?HO S RHO I AGElNR! 

ARM OF BASIC NIT = 1,0068E-06 CM2 

PrJOLED AGE = 58.3 t -  i l  , ?  P.?''.['F: 



P O S  &7A - SABBATH CREEK FM, 

IRRADIATION:  PT931-84 
ANALYSIS BY POS 4 / 3 8 / 8 8  

- - - -  

ARM 
CRYSTAL NS N I NITS RAT1 0 RHO S RHO I AGEWR) 

AREA OF BASIC NIT = 1,0068E-06 M* 

( , 8 , 7  + -  POOLED AGE = - 7 . 0 ply  F' 



P O S  &%A - D I S T A L  CANNING FM. 

IRRADIATION:  PT931-82 
W L Y S I  S BY POS 4/38/88 

................................................................................................................ 
AREA 

CRYSTAL 14s N I 9 i I T S  MI10 RHO S RHO I AGEitf'fR) 

~ G E  !I:&LI-!JLATED US 1p.,113 A z ETA : :52 , 7 FOR .:;FP1,5 i 2 GL&5:3 
RHO [J = 1 :1:31 E+na I.,./D = 54:3bj 



P O S  &PA - D I  ST.AL, CANNING F t - 4  . 
IRRADIATION: PT916-08 
M L Y S I S  BY POS 4/38/88 

................................................................................................................ 
AREA 

CRYSTAL NS N I N I T S  RAT10 RHO S RHO I AGElMYR) 

AREA OF BASIC UNIT = 3,0068E-06 CJl2 

C H I  SQlJARED = 28 ,5285  WITH 13 [:lEGPEES 3F FREE[:l13M FA :3 :3 



.PO= 7 4 A  - T E R T I A R Y  S S .  

IRRADIATION: PT930-81 
M L Y S I  S BY POS 4/29/88 

................................................................................................................ 
AR W 

CRYSTAL NS NI I J I T S  WTIO RHO S RHO I A G E W R )  

AREA OF MSIC LNIT = ! .0068E-66 iM2 
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JO 49- - HUE SHALE TUFF 

IRRADIATION: PT917-04 
M L Y S I S  BY POS 4/28/88 

................................................................................................................ 
ARM 

CRYSTAL NS N I HITS RATIO RHO S RHO I AGEitftR) 

AREA OF BASIC N I T  = 1 .0068E-06 M2 

!ZQIJAREQ = 17.8573 WITH 1 P C!EGREES OF FF:EEDOF~1 PA s s 



POS 688 1, 
I N- so I 
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P O S  874% - K E M I C K  FM. 

IRRADIATION:  PT938-12 
W L Y S I  S  BY POS 4/26/88 

................................................................................................................ 
AREA 

CRY ST9L NS NI WITS RATIO RHO S RHO I AGEIICYR) 

36 ,4  +- 3 8 , 9  
18,3 4-  2 9 , 9  
31,9 +- 33,8 
168,3 +-  153,6 
36.4 +- 27.5 
34,0 4- 14,8 

0 , 0  +- 0,0  
40,B +- 22,8 
28.3 +- 17,J 
42,5 +- 22,9 
23,2 +- 24.2 
25,5 +- 18,9 
0,0 +- 0,B 
Id,? +-  13,9 
0,0 +- 0 , 0  

AREA OF BASIC W I T  = 1 ,0BddE-a6 3 2  

'JAR 1 1: E 111 F ::: Q F l' :,.I!: ':I = . 5 5 6 1 5 1 
l . . . . ) ~  R I ~r .1  c E 12 F 3 I;! R i: N I ::I = 1 . ;3 6 7 5 CI:IRRELATI 1c1r.1 I::DECFICI EI.IT = 8 . ;3$54 
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IRRADIATION: PT916-83 
ANALYSIS BY POS 4/26/88 

................................................................................................................ 
AREA 

CRYSTAL NS N I WITS RAT I 0 RHO S RHO I AGElHYR) 

185  - '17 - 
ARE4 OF B A S I C  WIT = 1,0068E-06 1 2 2  



POS 14e - CANNING FM .. 
IRRADIATION: PT916-84 
W L Y S I  S BY POS 4/26/88 

................................................................................................................ 
ARM 

CRY SlAL NS N I WITS RATIO RHO S PHO I dGEI:fi?R) 

62 - 31 7 - 
AREA OF MSIC WIT = 0,548E-07 M2 



P O S  1 6 6  - CANNING F M -  

IRRADIATION: PT916-05 
W L Y S I  S BY POS 4/22/88 

AREA 
CRYSTAL NS N 1 MITS RAT1 0 RHO S RHO I AGEIWR! 

AREA OF BASIC WIT = 8,548E-07 CH2 

'.,,,'ARIANCE !sQR(P.(S::: = 1 . .34374  
VARIANCE OF S Q R ( N 1 )  = 7.59981 CORRELAT 1Ut.I COEFFI C I ENT = 8 , 9 2 7  

C H I  SQIJARED = 21 ,8999 l,,.lITH 1 $ CIEGREES \:IF FREF.C>QPI PASS 



POS 22e - S A G N I R I U T O K  FM, 

IRRADIATION: PT916-86 
W L ' U ' S I S  BY POS 4/21/88 

................................................................................................................ 
AREk 

CRYSTAL NS N I  UNITS RATIO RHO S RHO I AGEIMYR! 



-POS 245 - CANNING FM. 

IRRADIATIONS PT916-87 
ANALYSIS BY POS 4/22/88 

................................................................................................................ 
AREA 

CRYSTAL NS N I MITS RATIO RHO S RHO I AGENYR) 

AREA OF MSIC NIT = 8,548E-87 if.l2 

V A R I A N C E  OF SQRCNS) = 5 .13174  
\,)ARIANCE OF SQR(NI) = 13.888:3 C 11 R R E L A T  1 I:IP\I 1: 111 E F F 1 C: 1 ENT = a , 8 7 1 

PI:IOLED AGE = 4 7 . 6  + -  13. 4 P1YR 



PQS 3 5 A  - CANNING FM. 

I R M D I A T I O N I  PT931-89 
ANALYSIS BY POS 4/22/88 

ARE4 
CRY !TAL NS N I NITS MT! 0 RHO S RHO I AGEiMYR) 

AREA OF BASIC MI1 = 8.548E-07 Dl: 

VARIANCE OF SQRCNS) = 2 . 4 8 2 7 9  
'..,?ARIAI.JCE [:IF SQRCNI ) = 7 . 8737 COPRELAT 1 I:IN 1::OEFF 1 C: I Er,.JT = Q . ?2:3 



IRF!ADIATIOCl(r PT938-04 
W L Y S I S  BY POS 4/21/88 

................................................................................................................ 
ARE4 

CRYSTAL NS N I N I T S  ?AT I 0 ?YO 5 RHO I AGEiHYR) 

r2HI SQUARED = 31 . ,sJyJ WITH 15 DEl-jf?EES IIF FREE[:II:I~$~ F A I L  
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TRACK LENGTH 


