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DiTRODUCTION AND prmRl?osE - -- 

Pumice and pumieite deposi ts  have been 1cnot.m t o  ex i s t  within t he  boundaries 
of Xatrmi Nation& ~~lonwnent s ince  t he  e a r l y  i n v e s t i g ~ t i o n s  of t he  National 
Gc:ogr:%phic Society t h a t  foUo~.red t h e  discovery of t he  VUley  of Ten Thousand 
Snlo!res. 'These inves t iga t ions  revealed t h e  o r ig in  of t he  puaice, found i n  t he  iJL 
Valley of Ten Thousand Smokes and t he  pumiclte t h a t  m n t l e s  t h e  g rea te r  por t ion 
of t he  Z/lonument, as having been from the  eruption of M t .  Katmai,Volcano. 1 

Credit  i s  due t h e  U.  S. A-MV and Navj f o ~  t h e  f i r s t  extensive use 02 pwnicite 
i n  Alaska a t  t h e  beginning of World War 11. This use of purdci te  cane about a s  
a r e s u l t  of t h e i r  pol.icies of u t i l i z i n g  availa'ule raw mater ia ls  a t  se lected s i t e s  
of' c o n s t m c t i m .  Pamicite ~ r d s  used i n  bui ld ing mLli$ary roads and a i r f i e l d s  a t  cer-  
t a i n  s i t e s  where it was r ead i l y  avai lable .  m i c i t e ,  a s  an aggregate, T ~ S  found t o  
have pa r t i cu l a r  f e a tu r e s  superior t o  ordinary a a v e l  and sand. Hence, s ince  t h e  
w a r ,  i n t e r e s t  has developed i n  t he  use of purnicite as an aggregate i n  making w i l d i n g  
bl.ocks f o r  various types  of construction i n  Alaslra. Two companies have been 
oyganized and have s t a r t e d  experimental production a t  Anchorage, Alaska. 

The u t i l i z a t i o n  of pumice and pumicite, both a s  an aggregate and a s  blocks 
errrplgged :in t h e  bui ld ing industry,  would o f f e r  a so:Lution t o  the  urgent problem 
of supplying su i t ab l e  building mater ia ls  f o r  Alaska. At h i s  date  no favorable 
source of pumice o r  pumicite of superior qua l i t y  t h a t  ~rould  meet required spec i f i c -  
a t i ons  had been located.  

The purpose of t h i s  prel iminary invest igat ion by t h e  wr i t e r ,  along t h e  Paci f ic  
Coast boundary of Katmai National Monument, rms ttro-fold: 

F i r s t ,  an attempt was made t o  f i n d  a source of pumicite, favorably s i t ua t ed  
a s  t o  t r anspor ta t ion ,  and of a qua l i ty  t o  meet t h e  spec i f i ca t ions  of t h e  pumice 
bloclr indust ry  of Anchore.ge . 

Second, an a t t e n p t  t o  secure da ta  f o r  use i n  recornending fu r t he r  geological  
inves t iga t ions  d i rec ted  t o m r d  loca t ing  the  be s t  type of pumice and pumicite ava i l -  
ab l e  i.n t he  region. 

.2 The wr i t e r  v i s i t e d  t he  Valley of Ten Tinousand Srnolres i n  1939, during p r e l b i n a r y  
investigat;ions f o r  t h e  T e r r i t o r i a l  Department of Mines. The great  abundance o:P 
pumice and pwmici-te was noted and reported.  2 

1 Fenner, C. N., t h e  o r i g in  and mode of erplaceien-t; of t h e  g r ea t  f i f f  deposit  of 
t h e  Valley of Ten Thousand Snokes: ICatmai Ser ies  No, 1, fiTational G.eographic Society, 
1923 

2 Roehm, J, (I., Beli rninary  repor t  of inves t iga t ions  of t h e  Kvickk  Dis te ic t ,  
Alaska. . .1.939 

* Unpublished r epo r t .  
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Tne wr i te r  wishes t o  ackno~fledge t he  help  and information received from 
M r .  Don Goodman of t h e  Fumice Building Bloclc Company of Anchorage, Alaska. The 
appended :report of t e s t s  made on t h e  Talcli Is land pumicite by t he  Northwest 
Laborr~tories of Sea t t l e ,  Vashington was furnished by M r .  Goodman, who a l so  granted 
p t d s s i o n  f o r  i t s  use i n  t h i s  repor t .  

To 13J.r. Gus Sutherland, President of t h e  Alaslca Katmalite Corporution of 
Anchorage, Alaska, t h e  t r i t e r  wishes t o  extend appreciation f o r  h i s  time and in-  
formation given during t h e  invest igat ion of t h e  deposits .  A*, Sutherland has 
prodcced pumicite blocks i n  Califom&& and had spent considerable time i n  prospecting 
t h e  p ~ m i c i t e  deposit  a i n  ihtmai National $Ionwnent and on Augustine Island. Weather 
condit ions and lack  of t h e  prevented t h e  wr i te r  from examining t he  puIxicite 
deposi ts  on Augustine Island,  f r a n  which t h e  ICatmalite Cornoration i s  a t  present 
obtaining i t s  ~nateri'al, L%, Larry Dahners, Engineer and Assayer f o r  t he  T e r r i t o r i a  
Department of Mines, l a t e r  v i s i t ed  these  deposi-ts. 

LOCATIONS OF AREAS VISmTED ND SCOE OF IIEPORT ------ -- 

Six s r i  a reas  containing pumicite deposi ts  were examined by t he  wr i te r ,  all 
of wiiich a re  access ible  "c t ranspor ta t ion by ?rater, and a l l  of which a r e  confined 
\&thin t he  boundaries of Katmai National 14onument. Thbs National Jlonument l i e s  i n  
longitude 15k9 t o  135 "40' \J ,  and l a t i t u d e s  57'53' t o  59' N. on t h e  Alaska Peninsula, 
and zpproxirnately 280 miles v i a  water from Anchorage. Five areas  examined were 
adjacent ,to harbors and protected bays along t h e  Pacif ic  Coast or  south boundary 
of t h e  310nunlent. One a rea  tras confined t o  t h e  north coast  of Takli  Island, 
which l i e s  two Mles offshore from the  Peninsula opposite t h e  entrance t o  Geographic 
Harbore. This i s l and  i s  a l so  within t he  es tabl ished bouddaries of t h e  Nonument. 

Purnici,te was deposited i n  more o r  l e s s  blanket form upon the  ex i s t ing  topography 
of t ho  e n t i r e  E b n m n t  and surrounding area,  d u ~ i n g  and f o l l o ~ r i n g  t he  eruption of 
1%. t i  The present deposi ts  a r e  accumulations of t h i s  sane mater ia l  i n  de- 
pressions,  stream and r i v e r  val leys ,  s lopes of t he  mountains and h i l l s ,  and along 
t h e  shore benches and beaches. The agencies a c c o d t i n g  f o r  these  a c c ~ a t i o n s  have 
been m i a y  vinds, with t h e  help of gravi ty ,  running ~ m t e r ,  wave and t idal  action.  
Greht amounts of pm' -c i t e  apparently f e u  upon t h e  surface ef t he  ocean f o l l o ~ d n g  
t h e  eru,ption. A c e r t a in  percent of t h i s  sank t o  t h e  ocean f loor ,  and a l a rge  por- 
tion 1 .w~ deposited along t h e  beaches by wind, wave and t i d e 1  action.  The mater ia l  
of these  'beach deposi ts  has a s l i g h t l y  higher density than t h e  mater ia l  found on 
t h e  benches, slopes and val leys  back from t h e  beach. Tnis g rea te r  densi ty  i s  dce 
-to t h e  mater ia l  hzving been sa turated and exposed t o  s a l t  trater and spray, and. the  
vesicil2.s having become more o r  l e s s  f i l l e d  with s a l t .  This beach pumicite has been 
subjected t o  grea.t weathering a.nd decomposition. The presence of salt contained i n  
t h e  beach-exposeci puraicite a c t s  a s  a de te r io ra t ive  element i n  t h e  mi%ure with? 
por t land cement. For t h i s  reason, beach deposi ts  vhicb hzve been exposed t o  ssalt 
vo t e r  were not cons%clered i n  the  present invest igat ion.  

A very br i e f  general descr ipt ion of tk s i x  areas  and deposi ts  v i s i t e d  i s  
herein  c o ~ t a i n e d .  Tine d id  not aUo~,r  f o r  an eAutensive investigxl3.on i n  order t o  
nake -tonnage e s t i a a t e s .  The yurpose was more t o  obtain s m p l e s  from apparently 
extensive deposits  i n  t he  hope of f inding one su i tab le  f o r  t h e  industry.  Sirnple 
t e s t s  were mde  of t he  pmic i t e  i n  inany l o c a l i t i e s .  A r e l i a b l e  hand-test of p m i c i t e  
f o r  blcck use consi%ts of squeezing i n  t he  palm of t he  han& a h n n w l  of rrioist mat- 
e r i a l .  If,  a f t e r  squeezing, t he  purnicite becomes consolidated, it i s  considered 



favorable. Care has  t o  be ,talcen i n  t h i s  t e s t  t o  note t h a t  t he  pumicite does not 
contain some fmpurity such as clay,  mud o r  o ther  mSteria9 which wmld a l s o  cause 
a consolidation.  Sizes of p ieces  and of g ra ins  were noted, as a l so  were t'ne 
v i s i b l e  impurit ies.  Samples t h a t  ranged from 5 t o  1 5  pounds i n  t~eight,  depending 
on thickness,  were taken from each favorable deposit .  The samples were obtained 
'oy f i r s t  digging t n t h  a shovel a hole through .the deposit  and then obtaining a 
uniform amount of mater ia l  do~m t h e  s ide  of t h e  hole. Care has t o  be exercised 
t h a t  mud and s o i l  i s  not taken i n  with t h e  sample m t e r i a l .  The samples were l a t e r  
d r i ed  i n  t h e  T e r r i t o r i a l  Assay Office a t  Anchorage. I~Iechanical screen t e s t s  
were then ~ m d e  t o  determine percentages of t he  various s ized  gra ins  present .  The 
screen t e s t s  were supplemented by microscopic e::mination of t h e  screened m t e r i a l .  
The k;inds of impuri t ies  present  and t he  gra in  s i z e  were thus  both determined. 

Only deposi ts  favorably s i t ua t ed  f o r  mining and access ible  t o  water t r an spo r t a t i o r  
a r e  herein considered. S m e r - t h e  t ranspor ta t ion  only from these  deposi ts  i s  
recor~~aendcd, because of Yne frequent storms and heavy w v e s  2aow-n t o  p r eva i l  i n  
this par% of t h e  Pac i f i c  Ocean- during t he  other  th ree  seasons. The present  method 
of t r anspor t ing  punricite i n  open barge and open power-barge i s  none too  satisfaZctory 
becau-se of exposure of t he  p m i c i t e  t o  salt water spray:' 

The pwnaceous kaff  deposi ts  of t he  Valley of Ten Thousand Smokes a r e  recommended 
f o r  f u r t he r  invest igat ion.  These d.eposits cons i s t  of several  l zye r s  of t u f f  and 
puixicite i n  consolidated f o m .  Tney extend i n  t h e  Valley f o r  a lengfn of 20 miles 
and frola 3 t o  5 r d l e s  i n  ~r i&th .  Port ions of these  deposi ts  may be u t i l i z e d  i n  
t h e  nanufacture of sar,red purxice br icks .  Building blocks made by saving na tu ra l  p r 2 -  

kc3 :of good qualit;. and s t r u c t u r a l  strength, a r e  superior t o  those manufactured 
from pumicite. In  the preliminary report3,  only those l o c a l i t i e s  where punice and 
pui:licite a r e  1cno.i.m t o  occur on t he  Alaska Peninsula, a-re mentioned. 

T11ex-e a r e  many technfical problems and f ea tu r e s  re2ated t o  securing a pumice o r  
pumicite deposit  t h a t  have .to be considered i n  order t h a t  a superior mater ia l  may 
be obtained. Several  of these  were taken i n t o  considerat ion during t h i s  i nves t i ga t i c c .  
Some of .the problems and fea tu re  a r e  mentioned, ho~rever, it i s  not  t h e  purpose nor 
1i5th:in Yfle scope of t h i s  r epor t  t o  dea l  with them a t  length.  For more information 
r e l a t i v e  t o  these  fea tu res ,  t h e  reader i s  r e f e r r ed  t o  Report of Invest igat ions  15; 
"Pumice And Pwnicite Occurrences of \lashington" 'oy Tilard Car i thers ,  Division of ?/Lines 
and Geology, Dept . of Conservation and Developlent, 01-jmpia, Washington. 

Lnea J!lo, 1, Hidden Haybor, Itinaclr Eay, Katnlai Xational Xonurnent: -- - - 
Hidden Harbor i s  a s s x ~ l l  embayment a t  the  head of ~hnaci;. B y .  It i s  connected 

~ 6 t h  icplaclc: I3ay by a narrow roc!cy passage t h r e e  t o  four  fathoms i n  depth, The ha?- 
bor i s  17ell protected but i s  f i l l e d  trith pwnici te ,  which d x e s  it r a the r  Sl i f f icul t  
t o  hold a t  anchor and i s  only deep enough f o r  shaS1osr draTt boats. 'l3.70 a reas  of 
pax i c i t e  a re  very access ible  t o  t h i s  harbor. One l i e s  t o  t n e  nor theas t  i n  a low pass 
consj-sting o:P benches and small r o l l i n g  h i l l s .  The benches, t he  h i l l s  and t h e  inte:c- 
vei1zi.n~ gulclnes axe mantled % n t h  l i g h t  gray p u e c i t e .  The other  area  l i e s  t o  t he  
n o r t h ~ ~ e s t  and cons i s t s  of accumla t ions  of p ~ ~ x i c i t e  extending up t h e  slopes of t he  
mountains from the  t oe  t o  k I0 -~00  f e e t .  The puraicite deposi ts  of both a r e s  a r e  acc- 
u ~ a t i o n s  by s t rong l ~ n d s  from t h e  north a d  t.rest. The slope deposi ts  of both 
a r ea s  a r e  barren and extend f r o n  100-300 f e e t  I n  elevxtinn.  The bench and h i l l  
deposi ts  a r e  sparse ly  covered 1,rLth grass  and al-ders. The h i l l s  resemble sand dunes 
aod t h e  ?rinds account f o r  t h e  barrenness of t he  tops and t h e  ~ d n d ~ ~ r a r d  s ides .  Tne 
slope deposi ts  begin v i t h i n  300 f e e t  of t he  beach and %he bench deposi ts  besin 
ixlmediately up from the  beach. Both types a r e  favcra-oly s i t ua t ed  f o r  rmchine mining. 

3 Op. C i t ,  page 2 



The puaiclte of both types appears t o  be s W l a r .  The average s ize  of the  la rger  
@cite  pieces i s  3/8- inch i n  diameter. There appears t o  be considerable f ines  
i n  the lower portions. The bench deposits range from 4 t o  six f e e t  i n  thickness, 
trhile the  slope depos2t;s are over 10 f e e t  a t  the bottom and gradua3l.y become thinner 
up the slopes. The p m i c i t e  i s  speclCLed with both red &nd black cinder and sand 
grains which arnount t o  3 Lo 5 percen-1;. 

Sample 1336 t a s  taken near the bottom of one of the  slope deposits t o  a depth 
of 10 f e e t  which was not, however, the  t o t a l  d ~ p t h .  This consisted of nearly 
even-sized m t e r i a l  t o  t h i s  depth. In the  bench  deposit;^ t h e  l a s t  foot  of mater- 
idl i s  a pmxicite nud ~ r a u n g  into bl.ack carbonaceous material. The bedzoc!.; i n  
the srea t o  the  nox.+-bhxest i s  a granite rnonzonike and the northvest contacts.:hard 
lavas. Hand t e s t s  of t h i s  pul ic i te  Irese favorable. 

14echanical andyses  of Hidden Rarbor W c i t e  

Plus 4-2.lesh ?,Enus 4-24esh Ninus 10-aesh !ifinus 28-Mesh Minus 6~-2:1esh 
- Plus 10 " 

-II- 
P ~ U S  28 PIUS 60 'I PLUS 100 " 

The minus 28- t o  plus 60-mesh appeared t o  contain the greater volume of sand and 
cinder. The plus 4-rcsh, the plus LO-nesll, and the plus 28-mesh, would mke a 
very pure grade m t e ~ i a l .  However, t h i s  rfl5:cLure may require some ground f ines  
t o  nmke the correct proportion f o r  a good binaing i.n pMci8t;e block mnufac tue .  

Area No. 2, Head of Unack Bay, East Shore: ----- - 
The noAheast head of ICinack Bay is repsese~ited by a tdde low valley v i th  ro l l ing  

h i l l s  and .numerms dlra~rs. The h i l l s  and valleys a re  mantled with pumicite more or 
l e s s  i n  i t s  original  posit ion a f t e r  being deposited following the  eruption. The h i l l s  
range from 50 t o  100 feet i n  height. Those back from the beach are  nearly barren, 
vhile -Ynose near the beach are  covered v i t h  grass and alders. There have been some 
l a t e r  accumLLations i n  the  valleys and dTavrs. The pumicite on the  h i l l s  ranges 
from 3 t o  4 f e e t  i n  thiclmess. Thin black cinder seams, l e s s  than one-fourth inch 
i n  thic!mess, were noted dis t r ibuted i n  the pwnicite. These t h i n  seams represent 
perlods be-hreen p W c i t e  eruptions. A s  hi& zs eight cinder sems  were noted i n  
the 4-foot ,thickness of the  pwnicite deposit, The top 3 fee t  coosis-Led of ursorted 
pwaicite par t ic les  ranging frorn one-half inch i n  diarne.t;er dom t o  f ine  dust. Below 
the 3 f e e t  of coarse puMlicite $ras a lzyer of f ine  a l te rad  purnicite mud. ConsiderabSle 
a l te ra t ion  mi noted i m  %his mud, since it reserabled and had the  character is t ics  
of a very p las t ic  clay. Under the rmd stratum of one foot i n  thickaess was the  
black car'~onaceous mud or  decayed hums. Rand t e s t s  Irere not favorable. Scv ,~ le  1337 
I ~ S  taken across three f e e t ,  and an additional s s q l e ,  1337-A ~ m s  talcen of the pumice 
mud. 

No screen t e s t s  :.rere rmde from t h i s  sample, due t o  the abundance of impurities 
and the unfavorable 'nand t e s t s .  The color rms brownish gray. The puml.ce rmd may 
have value as a cl.ay. 

Area War 3, Southvest Coorner of Geographic mrbor:  - 
Geographic HarSor i s  si'~u.ated t o  the vest of the  ent-ance of Kinack Bay i n  the  

southern central  portion of Katrmi >fonument. Area TJo. 3 consis3s of long slopes 
with lntesveniqg d r ~ ~ r s  leading t o  the rnom%t;ains inland from tine south~rest portion 
of Geo~ t iph ic  Harbor. This harbor i s  idea l  f o r  medium-sized vessels, with 60 
fathoms of rmter 200 fee t  off shore. There i s  a greahabundance of p d c i t e  belotr 
t i d e  l eve l  on the shoye l ines  of Ynis harbor. (The present supply of purnicite now 



being used the Pumice k i l d i n g  Block Company of Anchorage was taken from below 
t i d e  l e v e l  i n  t h i s  area. The benches, trhich r inse  abrupt ly  from t h e  shore l i n e s  
30 t o  50 f e e t  i n  height,  w e  covered with pumicite. The slopes extend from the  
benches t r e s t ~ a r d  t o  t h e  mountains a distance of one-half mi le  a t  about a JOO angle. 
!The greater  port ion of t h e  p i c i t e  i s  covered by grass  and a lders .  However, long 
barren areas  e x i s t  along t h e  steeper sided slopes. 

The pumicite averages 3 f e e t  i n  th ichess  on t he  tops  of t h e  slopes, with a 
gradual increase along t h e  s i de  slopes and :in the  gulches. Small  creeks i n  some of 
t h e  ,rgulches have cu t  i n t o  t h e  banks and removed some of t h e  p w ~ i c i t e .  The pvmicite 
i s  underlain 'oy 6 to 12 inches of blaclc cazioonaceous matter d y e d  with volcanic 
dust .  Under ,the black carbonaceous stratunl i s  t he  hard s edben t a ry  bedrocl;. This 
b e b o c k  i s  f l a t - l y ing  and o f f e r s  an even t e r r a i n .  Several of t he  slopes o f f e r  
advantages f o r  mining. However, care would have t o  be exercised t o  not n i x  t he  
black stratum wit'n t h e  puraicite. The 30- t o  50-foot banks a t  t'ne beach o f f e r  good 
loading s i t e s .  Sample 1338 tras taken from the  top of one o:f t h e  long slopes aad 
represents  a depth of 3 f e e t .  

?~Iechanical analyses of pumicite, SCJ . Geogrxphic Harbor 

P l u s 4  Minus4 :!Enus10 ~ 1 u . n ~ ~ ;  26 ?.tinus 50 
. PLUS 10 PIUS 28 -- -- plus 60 l?h~s LOO 

The plus  10 t o  plus  28, which represents  82$ of t h e  t o t a l ,  appears t o  r~ake a very 
good f o r  pumicite blocks, a s  shown by hand and mechanical t e s t s  only. 

The pwnicite has a l i g h t  brormish gray t i nge  t o  a very l i g h t  gray co lor ,  The 
cinder content i s  very low--less than 1$. Sand grains  amount t o  Z$ plus,  ;but aU. 
appear t o  be l e s s  than 28-mesh. 

Arau No 4 Northvest Corner of Geographic Harbor: --u - - 
Pumicite covers t h e  f l o o r  of t h e  long low vcl ley i n  t h e  northwes-t; port ion of 

Geographic Harbor, This I s  a g l a c i a l  val ley and contains a r o l l i n g  topography 
of h i l l s  and valleys.  The h i l l s  range from 30 t o  100 f e e t  i n  height and consis t  of 
bebock .  The depressions contain gravels of g l a c i a l  moraine. Both h i l l s  and 
depressions a re  mantled with putxicite. There has been considerable wind act ion 
and t h e  l a rge s t  accunulations of pumicite a r e  contained i n  %he depressions and on 
the southeast o r  lee  side of t h e  h i l l s .  Pwnicite var ies  from 2 and 1/2 f e e t  i n  
thickness on the  tops  of t he  hills t o  over 10 fe& on t h e  slopes and i n  Yae depressions. 
A t  t h e  beach a 30-foot bench e x i s t s  which i s  a l s o  covered with p w c i t e .  Alders 
and grass  cover the pumicite on the benches, t h e  depressions and pod ions  of t h e  
h i l l s .  This vegetation gradually becomes l e s s ,  back from the  beach. Wind act ion 
i.s a p ~ a r e n t l y  ac t ive  and keeps por t ions  barren. 

The pumicite i n  t h i s  area  contains more sand than t h a t  i n  t h e  area t o  t h e  
southvest; corner. There i s  also a small amount of cinder. Hand t e s t s  17el-e ;Cavorsble. 
The pwxici%e i s  l i g h t  gray i n  color  and shotrs more rounded t ex tu re  than others  
noted. Slight stratifica;i;iofi shovrs on the  slopes of t he  h i l l s ,  indicat ing  rind 
deposit ion.  

Sample 1338-B was taken t o  a 3-foot clepth on t h e  l e e  s ide  of a h i l l  30 feet 
inland from the  beach. The usual  mud and black carbonaceous matter  was absent 
here.  This may be a l o c a l  condition, and it probably would be found beneath t h e  
punici-te i n  the  depressions. 



Mechanical analyses of pumicite, NW. corner Geographic Harbor 

Plus 4 Minus 4 14inus LO 1~Iinus 28 Minus 60 
Plus 10  -- -- PLUS 28 P ~ U S  60 --- Plus 100 -- 

I+$ 1 z; 46$ plus  32$ plus  3$ xinus 

The sand and cinder tras found t o  be mainl.~ contained in  t he  minus 28- and p lus  
60-mesh product. 

Area No. j Takl i  Islcnd:  - A- 

T a x i  Is land i s  located 2 :xiles offshore f r m  the  entrance of Geographic Harbor 
and southtrest froin t he entrance of Kinaclr Bay. The area  of t h e  i s l and  was judged 
t o  'oe between 30 and b square miles. It i s  a 1011, f l a t  i s l and  with t h e  g rea te r  
por t ion l e s s  than 50 f e e t  above sea l eve l .  Rock benches ran,sing from a few f e e t  up 
t o  40 f e e t  r i s e  abruptly fyoril t h e  beach l i n e .  There e x i s t  innumerable small 
indentatj.ons i n t o  the  coast  l i n e ,  forming SLEU bays and lagoons. A l l  of "these 
contain considerable p w . ~ c i t e  below high t i d e  l eve l .  northwest corner of 
t h e  i s l and  contains the  only notable f e a tu r e  of topography which cons i s t s  of a h i l l  
r i s i n g  abrupt ly  from the  bez,ch t o  over 300 f e e t  i n  e levat ion.  Tne south, southeast 
and southwest pc-ctions of the i s l and  a r e  d i r e c t l y  e q o s e d  .to t h e  open sea and the re  
appeared t o  be no harbors or  p laces  su i t ab l e  f o r  landing. The e n t i r e  i s l and  .ins, 
fo l lo~c ing  the  eruption, apparently covered with p m i c i t e .  Intensive wind ac t ion  
has  uncovered t he  tops  of the h i l l s  and blown the  g rea te r  port ion of t h e  p m i c i t e  
i n t o  t h e  depressions. The 1.argest s ing le  deposi ts  of purfiicite a re  found on t he  ea s t  
and norbtrwest s lopes of t h e  h i l l s ,  and t h e  nortln-south va l l ey  depressions. The 
a r ea  of pumicite examined i s  loca ted  on t h e  cen t r a l  north shore of t he  i s l and  inland 
from a small unnamed bay a t  t h e  s i t e  of t h e  Geo. FIadden cabin. This i s l and  was 
formerly leased a s  a fox i s l and .  A t  t h e  present  .time severa l  p lacer  claira loca t ions  
have been made i n  t h i s  area .  

The deposit  s i t ua t ed  near t h e  Hadden cabin cons i s t s  of a depression over 300 
f e e t  i n  v id th  and extending i n  E? south-southwest d i rec t ion .  This depression ms 
apparentl-y f i l l e d  ~ d t h  pumicite "oy t he  ncl7therl.y and westerly winds blowing t he  
makerial frorn t h e  high por t ion of the  i s l and  o r  the  north~qest  corner. The unaer- 
l y ing  bedrock and t h e  surrounding h i l l s  consis ted  of a coarse-grained lava  more 
o r  l e s s  of a gabbroic composition. The fe ldspars  of t h e  l ava  weather rapid&/ and 
f r e e  numerous p a r t i c l e s  of a f i n e  black g l a s s .  The winds t h a t  moved t h e  pwnicite 
a l s o  picked up some of t h i s  weathered bedrock and rdxed it with t he  pumicite. The 
jo in t ing  of t he  lava  i n  a general  north and south d i rec t ion  accounts f o r  t h e  many 
long, narrow depressions. 

Tne p v ~ i c i t e  on t he  l e e  s lopes  of t h e  h i l l s  va r ies  i n  thickness frorn 6 f e e t  near 
t h e  bottom t o  a s ca t t e r i ng  near t he  top .  The p d c i t e  i n  t he  depressions i s  app- 
a r e n t l y  thiclcer and var iable  i n  th ickness .  %he s ize  of t he  pumice p a r t i c l e s  on 
Ta1d.i Island appear rfluch smaller i n  average s i z e  than t h a t  f a n d  on t h e  mzinland t o  
Yie north. Very few pieces were noted over 3/8-inch i n  diameter, Due t o  t h e  
a'bundance of f i n e  black g l a s s  p a r t i c l e s ,  t h e  pumice has a salt and pepper zppearance. 
On t h e  beaches end on the  tops  of t he  benches, t he  p m i c i t e  has been subjected t o  
s a l t  water spray. Near t h e  tops  of t h e  slope deposits ,  t h e  p m i c i t e  has 'oecone 
m:ixed with nwflezous pieces of weathered bedrock. 

Sample 1339 wns taken p a r t  tray up on t h e  slopes of a hill e a s t  of t h e  Hadden 
cab in ,  The depression deposit  was not sampled, since samples of t h i s  pwd-cite have 
been e:densively t e s t e d  by Northwest Laboratories f o r  t he  E W c e  Building Block Co. 
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A copy of t he  r epo r t s  of these  t e s t s  appears a t  the  end of t h i s  repor t .  

Mechanical analyses of Area 5 pumi.cite, Takli  Is land 
Plus  4 Minus 4. Minus 10  Unue  28 MLnus 50 bIinus 100 Ifinus 15: 
-- Plus l o  -- PJUS 28 -- Plus GO - P ~ u s l O O  P lu s150  

Band t e s t s  were not favora'ole. The g rea te r  port ion of t h e  black g l a s s  was con- 
t a i ned  i n  t h e  minus 28 and p lus  50-mesh. It i s  very doubtful i f  t h e  pumicite 
from the  slopes of t he  h i l l  i s  much b e t t e r  than -that of t h e  depressions, as 
indicated by t h e  t e s t s  of t he  Northwest Laboratories. 

Kukak Bay is  a long eas t -ves t  indentat ion from the  Pac i f i c  Ocean, and i s  
loca ted  i n  t he  southeastern p a r t  of Katmzi Monument. The bay i s  very shallow 
a t  t he  head, due t o  t he  g rea t  mount of puynicite deposited upon t he  bay f l o o r .  
Two la rge  streams en te r  t he  bay a t  t he  head. The va l l ey  extends west f o r  18 
miles  and nearly t o  t he  base of > I t .  Katmi. Bi&c mountains a r e  both t o  t h e  
nor th  and soutn, fo-fining t ne  val ley  i n  bctlreen, vhich has a width of over a 
mile.  This va l l ey  i s  a la rge  g l a c i a l  v d l e y  and i s  only a f'etr f e e t  a'oove sea 
l e v e l  :For several  miles tiestward. RTumerous smaLL streams from hanging va l l eys  
d ra in  from t h e  mountain slopes.  Between t he  va l l ey  f l o o r  and the  mountains on 
each side,  t he r e  e x i s t s  a r o l l i n g  topography heavily mantled with pumicite. 
The t oe s  of t he  mountains on t he  north side contain numerous slopes of barren 
r ~ h i t i s h  gray pwnicite . Fram the  head of t h e  bajr, t h e  d is tance  i s  2 miles  
'oaclr t o  t he  r o l l i n g  h i l l s  and mountain sJ-opes t h a t  appear heavily covered. Time 
d id  no-t a l l o ~ ?  an examination of these  deposi ts .  The pumicite a s  noted from a 
dis tance  appears t o  be a whiter va r i e t y  than t h a t  noted i n  Kinack Bay and along 
t he  south shores of t h e  Monument. It i s  possible t h a t  a more recent  volcano 
e r u p t i o n  . than  K a t m a i  has occurred i n  the area  to t h e  northx?esl. The g rea t  abun- 
dance of pwnicite p a r t i c l e s  a r e  l a rge r  than noted elsewhere i n  t he  monuqent. 
Pieces up t o  314-inch were noted. Further invest igat ion of p m i c i t e  i n  t he  
Kuk& val ley  a r ea  i s  hereby recommended. Kulsak :Bay i s  navigable t o  l a rge  vessels  
within a mile of t he  head where t he  depth drops from a few f e e t  t o  60 fathoms. 

The f r e sh  water streams t h a t e n t e r  a t  t h e  head of t h e  bay a r e  l a r g e l y  respons- 
i b l e  f o r  t he  g r ea t  a ccw .da t i on  of pwaiclte found below t i d e  l e v e l  and on t he  
beaches. Due t o  t h i s  abundance of f r e sh  water at t he  head of the  bay, it i s  very 
probable t h a t  t h e  pumicite beneath t i d e  l e v e l  i s  not contaminated with salt. In- 
ves t igat ion of these  beach deposi ts  r i t h  auger d r i l l  i s  recommended. Smal l  
aaounts of gravel  a r e  now deposited over t h e  punic i te  surrounding t'ne present  
stream beds. 

A h:i& grade deposit  of pumicite was found at driftwood l e v e l  on t h e  beach. 
This deposit  i s  very not icesble ,  s ince  it e x i s t s  a-t; from 2 t o  3 f e e t  above val ley-  
f l o o r  l eve l .  The deposit  extends f o r  over one-half mile i n  length  and ranges f ron  
60 t o  '70 f e e t  i n  width. It tras fumed  by pieces of high gra,de f l o a t i n g  pumice 
bej-~1g throw11 on t h i s  l e v e l  during sto-rms a t  high t i d e .  About t he  only . m u r i t y  
corltained i n  t h i s  pumlcite i s  an occasional  piece of driftwood. It r e s t s  upon 
t he  pumici.te deposited by t i d a l  ac t ion and i s  nearly barren with t he  exception 
of srim:Ll patches of gracs,  The average s i z e  of the  gra in  i s  114-.inch. The pwnicite 
i s  gray i n  color  and appears t o  be sor ted  by wave and t i d a l  ac t ion i n t o  very uni-  
form s ize .  This deposit  could e a s i l y  be mined with mechanical shovel and i s  read- 
i l y  access ible  t o  barge loading. Tnere zppears t o  be abundant mate r ia l  i n  t h i s  
deposi t  f o r  a mall  pwnice block operation f o r  several  yems .  



Sample 1341 was taken through t he  th ickness  of t h i s  deposit  a distance of 3 
f e e t .  The deposi t  i a  continuous along drif-Lwgod level ,  f o r  over one-half mile, 
with t h e  exception of small sect ions  cut  away by the  few small s'crems. 

Mechanical a n d y s e s  of Kukak beach pumicite deposit  

P ~ U S  4 P ~ U S  10 plus  28 PIUS 60 PLUS 100 
Minus 4 ivIinus 10 --- - t h u s  28 ~ n u s  60 - 

3$ 4& 7 ~ $ 3  $ None 

This t e s t  shows t h e  absence of f i ne s  and &so there i s  an absence of impurities. 
The pumicite p ieces  a r e  more o r  l e s s  a concentration of strong durable pieces of 
pumicite of more o r  l e s s  uniform s ize ,  as a r e su l t  of wave and tidal act ion.  7;Mle 
it i s  very poss ible  t h a t  t h e  coarse mate r ia l  17i.11. have t o  be ground t o  produce 
f i n e s  su i tab le  f o r  t h e  manu$actwe of pumice block of good grade, t he  pwnicite 
i n  t h i s  d e p o s i t i s  t h e  be s t  i n  qua l i ty  of any noted during t he  investigxtion.  

FoLl.owing i s  a copy of t h e  Northwest Laboratories report; an a s e r i e s  of t e s t s  
made of t he  T a l a i  Island p m i c i t e  submitted by the  M i c e  Building Block Company 
of Anchorage. Permission t o  use 'chis repor t  Ifas given t o  t h e  wri ter  by 2 4 r .  
Don Goodman, an o f f i c i a l  of t he  company. The r e s u l t s  of t h i s  repor t  i n  order t o  
ind ica te  which m t e r i a l s  sampl-ed may be usable,  

COPY - 
NORTHW3ZC LABORATORDS 

Professional. Engineers & Consul.tant s 
Second Avenue and Jarnes S t r ee t  - Sea t t l e  4, Washington - Telephone lvkin 0680 

Report to :  N. F. Shaw - Date: Nay 14, 1947 -- 
Box 1615, Anchorage, Alaska 

~ a b .  NO. 2291 & 2352 --- 
Beport on: Design:~of Pumice Bloclr Concrete - - 

Sieve Analysis of Aggregate: -- - - 
Seive Size - '$pas s ing $ ~ e t a i n e d  - 

3/8" 
170. 3 
No. 4 

11 6 
" 8 

Fineness &Iodulus : 2.93 ----- Organic Impunities: Figure $1 Acceptable f o r  u.se 
i n  High grade concrete. 

Ft ./cu. f t ,  : SLrrface dry aggregate - 53.2 l b s .  -- 
Specific Gravity of Aggregate: 1.83 
-7- 



NORTHWEST L A B O W O R I I Z S  

Report t o :  N. F. Sha~r - pg. 2 May 14, 1947 

Mix design - 
Three experimental mixes were designed having variable C/W ra t ion  ( C / W  equals 

ceraent/water r a t i o :  by ~ie: tght) ,  Mixes designated "A", "B" , and "C1'. 

Itix "A" 

~ement/\+later. .............l. .,.1.13 .......... Calculated Compressive Strength 2,600 l b s .  

-. ,.. I '., 
2 ,. . Surface Dry Vol&ne Hix 

Wei&%s -- - 
Cememt................L.... 1 bag 1 
\later..  .................... 10 Gal. 10 Gal. 
&gregate.................. 230 l b s .  4 - 3  

~ t . / ~ u .  fi. ( d r y  concrete)  57.5 Ibs. 

~ement/Water. ................. 1.41 
Calculated Compressive Strcn&h.. ..,....,..3,000 lb. 

Surface Dry Volme 
Weights bEx 

Cement.. ............ .... ... 1 bag 1 
Water . , . . . . . . . . . . .e..~.... 8 gals,  0 g d s .  
Ag~egate.. . . . . . . . . . . . . . . . .  165 pounds 3J 

3 Yiel-d - 40 f e e t  per bag of cement - 6.75 bags/cu.yd, 

I J ~ . / C U .  Ft. (dry  concrete)  81.0 l 'b .  

.................... ~emcntf i*~ater .  '1.85 ........ . Calculated Compressive Strength. .4,000 l b s  

Surface l l q -  Volume 
We i'&t s - 

Cernent.o.......+...........,.. 1 bag 
Water. ..................,. ,, 6 ga ls .  
&megate . . . . . . l . . . . . . . , b . . O . . ,  115 l b s .  

6 gals .  
2.2 

Ti?I; . / ~ u .  F ' t .  (dry concrete)  94.5 l b s .  

Test Results of Corfipression CySinders ( 3 " X  6" ) and 3:ricks (4x8s) made from each z ix .  

Cylinders, 3" x 6" - 
- "A'! - - " B" - -  ' " C" 

1 2 2 1 2 - -7 

1 -- 
Corflpre s sive 841 76 5 2020 2.16 5 ~ 7 0  . 2320 
Strength, ~ . s * i e  (age: 7 days.)* see next page. 

u 



NORmtIF1ST LABORATORBS REPORT TO: N. F. Shaw 
continued. 

*High Early Cementwas used. 7-day s t rengths  represent 28-day s t rengths  f o r  nor- 
m d  Portland cement. 

Bricks. 4" x 8" x 2" 

"A!' "5" "C" 

i jr)- ( 2 )  (1)- --- -73- - - r - w - - -  
F1.e:m.e -7 " span 

flST!4 c67-44 
l*.:~. Load, Lbs. 910 300 1.190 1230 

Mod. of -rupture, 
p .  s. i., 
(14 days) 

ri bornpression - 
( ASTN c67-44) 
C a ~ p .  Load, Rsi, 1272 

\dater 
Absorption - 
(A.sT~~ c90) 15.3 15.9 14.0  

Specif ica t ion requirements f o r  Hollo~r Load Bearing Masonery Units  and Concrete 
&ildi.ng Brick a r e  l i s t e d  a s  f01:Lo~~s: 

14asony.j Units-ASTN ~90 -44 ,  Compressive Strength,  Psi,  gross area  10001bs. ldinimm 
f o r  1-.l/hl' or  over. 

:Jzter Absorption, l b s .  per cu. f t . ,  1 5  maximum. 

Xoi s t u r e  Content , 4@* 
W h i s  value i s  a function of storage time and condition. 

Specif'ica-bion reqxirements for Concrete Building Brick   AS TI^ ~ 5 5 - 3 7 ) .  
Compilession, ps i :  Grade A, 2500 l b s .  minimum --Grade B, 1250 Ibs. rainiri~wa. --- -- 
Grade A - f o r  use when e x ~ o s e d  t o  temperatures below freezing i n  the presence o? 

mo:i s t u r e  . 
Grade I3 - f o r  use as back-up o r  i n t e r i o r  masonry. 

bSodulus oi:' Rupture, p s i  - Grade A, 450 l b s .  -- Grade B, 300 l b s .  
?;Ex "B"  fully cornplies tr i th t h e  rea_uiremenl;s of a l l  spec i f i ca t ions  c i t ed .  
For v ibra t ion manufacturing of concrete un i t s ,  -mintain water at a 1ninir!1~1'11 sv.f- 

f i c i e n t  t o  j u s t  provide a dense s t r uc tu r e .  By comparing the  f rac tu red  cross  sect ions  
of t he  e:qeriinental blocks made 73y t h i s  laboratory  wit11 specimens manufactured by you, 
it should be poss ible  t o  come about t o  proper density.  

Vibration frequencies are c r i t i c a l  and manufacturers recor.mendations should be 
f ollowed . 

Y'en s a t i s f ac to ry  blocks and b r icks  have been proiiuced, it i s  reco~mended t h a t  
t e n  re-preeenl:~tive u n i t s  of each s i z e  be submitted f o r  standard ASTI4 t e s t i n g .  

Grading of your aggreaate i s  mighty b.portant  and provision should be r.l&e t o  
check t h i s  pe r iod ica l ly .  

MOR!l3NE ST LriBOPJ-TOR I3 S s - a 

-1.0- (sgd. ) Thos. T;lillims 
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