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Southeast  Alaska g r a v i t y  base 

s t a t i o n  network 

by 

David F. Barnes, U.S. Geological Survey, Menlo Park, Calif. 

In t roduc t ion  

I n  the s p r i n g  of 1968 the  au thor  r e l ea sed  a prel iminary compilat ion 

(Barnes, 1968) of the  desc r ip t ions  and p r i n c i p a l  facts f o r  about 300 

Alaskan g r a v i t y  base s t a t i o n s .  This  i s  the  f i r s t  supplement to t h a t  

r e p o r t  and descr ibes  about 200 a d d i t i o n a l  o r  redescribed base s t a t i o n s  

e s t a b l i s h e d  i n  southeas t  Alaska during 1968 and 1969. The earlier 

r e p o r t  was one r e s u l t  of reconnaissance surveys made between 1958 and 

1967 f o r  t he  prepara t ion  of a g r a v i t y  map of the  &ole s t a t e  (Barnes, 

1969) and was prepared t o  provide datum con t ro l  f o r  more d e t a i l e d  

surveys being i n i t i a t e d  by comnercial and u n i v e r s i t y  groups. The 

e a r l i e r  surveys were concentrated i n  t h e  c e n t r a l  and nor thern  p a r t s  

of the  s t a t e ,  bu t  t h e  1968 base s t a t i o n  r e p o r t  a l s o  included prel iminary 

d a t a  f o r  a few base s t a t i o n s  i n  o t h e r  p a r t s  of t he  s t a t e .  This supplement 

i s  the  f i r s t  r e s u l t  of a southeas t  Alaska g r a v i t y  survey which involved 

about 3500 new g r a v i t y  s t a t i o n s  and which was l a r g e l y  supported by 

funds from the  Army Map Servide (AMS P r o j e c t  order  No. 3-68). 

The t a b l e s  a t  the end of t h i s  supplement should be used a s  a 

replacement f o r  the t a b l e  on page A 1  of the 1968 r epor t .  That i n i t i a l  

page included a l l  our  then a v a i l a b l e  southeas t  Alaska base s t a t i o n s  

and a l s o  was used as one i n d i c a t o r  of the  gravimetry scale which 



controlled USGS gravity surveys in central and northern Alaska. 

The southeast Alaska panhandle includes a sufficiently large range 

of gravity values to make meter calibration a significant factor 

in establishing a base station network, and checks of meter cali- 

brations were an important part of the investigation. Further- 

more, recent cooperation with the Army Map Service and with Warren 

Air Force Base made possible a very thorough comparison between 

the calibrations of Geological Survey gravimeters and the gravimetry 

scales and datums used for other government surveys and base-station 

networks, Initially this comparison seemed to suggest some dis- 

crepancies either in datum or in meter calibration between USGS 

surveys and those of the Department of Defense, but these dis- 

crepancies were later satisfactorily explained by misunderstandings 

concerning the identifications and locations of some important base 

stations. 

Thus, neither the datum nor the gravimetry scale used in this 

report have changed significantly between this supplement and the 

1968 Alaskan base station report. Brief discussions of calibration 

and datum are included merely to summarize important new supple- 

mentary information. Similarly, much of the other information in 

the text of the 1968 report also applies to the new southeast 

Alaska base station network and will not be repeated in this sup- 

plement. A few procedures have been improved, and the extensive 

use of marine transportation in the southeast Alaska gravity survey 

caused some changes in operational procedures which will be briefly 



discussed.  Unless changed procedures a r e  mentioned, t he  reader  m y  
f 

assume t h a t  d i scuss ions  i n  the  1968 r epor t  a l s o  apply t o  t h i s  supple- 

men t . 
Gravimetry s c a l e  and meter c a l i b r a t i o n s  

me o r i g i n a l  c a l i b r a t i o n  and datum standards f o r  t h e  1968 Alaskan 

g r a v i t y  base network were provided by Behrendt (1961) and by Woollard 

and Rose (1963), who l i s t e d  a l l  observed g r a v i t i e s  t o  the  nea re s t  

0.1 mgal. However, modern gravimeters  a r e  read t o  about 0.01 mgal 

so  t h a t  roundoff e r r o r s  us ing  the  Woollard-Rose s tandard could cause 

c a l i b r a t i o n  u n c e r t a i n t i e s  of a t  l e a s t  one p a r t  i n  10,000 whenever a 

meter was checked between g rav i ty  s t a t i o n s  d i f f e r i n g  by l e s s  than 

500 mgals. Furthermore, t h e  s c a t t e r  or  s tandard dev ia t ion  between 

var ious  long-distance a i rp l ane  t i e s  i s  u sua l ly  measured i n  t en ths  of 

m i l l i g a l s  (Behrendt, 1962). Mul t ip le  t i e s  i n  opposi te  d i r e c t i o n s  

provide average va lues ,  which have proven much more accura te  than  

ind iv idua l  t i e s .  However, such d a t a  accumulate slowly during the  

course of normal t r i p s  t o  and from f i e l d  a reas .  

When t he  1968 Alaskan base s t a t i o n  r epor t  was  published, t he  

Geological Survey's two LaCoste geodet ic  meters (G-17 and G-8) had 

been used f o r  t e n  measurements of the  g r a v i t y  d i f f e r ences  between San 

Francisco,  S e a t t l e  and Alaska, plus  s e v e r a l  t i e s  between o the r  s t a t i o n s  

on the  Woollard and Rose network. Both meters had a l s o  made two 

t r a v e r s e s  of t he  North American Mid-continent Gravimeter Ca l ib ra t ion  

Range (abbreviated a s  "NAMGCR") between Denver and Poin t  Barrow. On 



this Range t he i r  ca l ib ra t ions  could be checked against  a r e l a t i ve  
: 

standard which reported gravity values t o  the nearest  0.01 mgal, 

which was provided by C. A. Whalen of the 1st Geodetic Survey Squadron 

of Warren A i r  Force Base (personal comunication, June 7,  1967). The 

combined data suggested t ha t  the ca l ib ra t ion  of the USGS geodetic 

meters G-17 and G8 had generally been determined t o  be t t e r  than 1$ 

parts i n  10,000 except i n  the gravity in te rva l  between Calgary and 

Great Fa l l s ,  which a l so  included the value a t  Seat t le .  I n  this gravi ty  

i n t e rva l  there  was a suggestion of an i r r egu l a r i t y  i n  the calibration 

curve of meter G-17, which could mount t o  3 pa r t s  i n  10,000 and explain 

discrepancies i n  the t i e  between Sea t t l e  and southeast Alaska of 0.1 t o  

0.2 mgal. 

Receipt of some of the preliminary r e su l t s  (Whalen, wri t ten  com- 

munication, June 1967) from phase 11 of the  project  t o  es tab l i sh  a 

U.S. National Gravity Base Net (Schwimmer and Rice, 1969) added some 

addi t ional  discrepancies a t  Sea t t l e .  The new data were not completely 

consis tent  with either the Woollard and Rose (1963) data  nor with 

previous Geological Survey data. However, the discrepancies could be 

explained by various combinations of ca l ib ra t ion  uncer ta int ies ,  datum 

uncer ta int ies ,  o r  station-reoccupation uncer ta int ies ,  and the ~ e l a t i v e  

importance of each type  of uncertainty was successively examined. 

During the following 1968 summer, Geological Survey meters G-17 

and G-8  were each checked three more times against Whalen's data f o r  

NAMGCR between Fairbanks and Denver, These new data great ly  reduced 



the possibility of a calibration-curve uncertainty for meter G-17 in 
a 

the Calgary-Great Falls or Seattle gravity range. Furthermore, in 

the fall of the same year the Geological Survey was loaned LaCoste 

geodetic gravimeter G-115, which the U . S .  Army Map Service considered 

their best calibrated meter. This meter reached Alaska at the end of 

the field season and was used to check gravity differences on the 

important Juneau-Fairbanks-Anchorage triangle and also the differences 

established for the mountain calibration loops near Fairbanks and 

Anchorage, (Barnes, 1968 and Barnes and others, 1969). The results 

were almost perfectly consistent with previous measurements made with 

Geological Survey gravimeters G-17 and G-8 in Alaska. Gravimeter 

G-115 was then used to check gravity differences establ ished by 

Geological Survey gravimeters in California, and again very good agree- 

ment was obtained (Oliver and others, written communication, January 

1969). Also in the fall of 1968, gravimeter G-115 was checked against 

other USGS meters on new mountain calibration loops, which were estab- 

lished in Washington and Oregon, and which were designed to provide 

additional checks against the calibration-curve irregularities that 

had been suspected for gravity ranges near Seattle. Once again no 

significant variation was found betwen the results obtained with 

meter G-115 and with meters of the Geological Survey after application 

of their standard correction factors. A final check to eliminate 

another source a£ possible meter error was the stablishment of a series 

of closely spaced stations on the Skeggs Point mountain calibration loop 



near Menlo Park. Repeated checks of many meters over the 10 to 16 

mgal intervals on this calibration loop suggested that none of the 

meters were subject to errors of "screw circularity" greater than 

0.02 mgal unless it increased significantly in other gravity or 

latitude ranges. The author is thus quite confident that the LaCoste 

geodetic meters used in Alaska should provide data consistent: (within 

1 part in 10,000 for meter G-17, and within 2 parts in 10,000 for G - 8 )  

with Whalen's 1967 data for the North American Mid-Continent Calibra- 

tion Range and for the U.S. National Gravity Base Net. 

However, the standards of gravirnetxy are continuing to improve 

and new data suggest that an increased scale correction of about 5 

parts in 100,000 may be desirable to make G-17 and many USES mountain 

calibration loops completely consistent with the NAMGCR standard. 

Furthermore, measurements of the absolute gravities (Hammond and Faller, 

1971, and C. T. Whalen, written personal cormunication, Oct .  6, 1970) 

suggest that the 2,947.74 mgal gravity difference between Houston and 

Fairbanks should be closer to 2,947.99 tngal, which represents an ad- 

ditional correction of about 1 part in 10,000. This new adjustment 

will probably be included in the forthcoming World Gravity Net (Szabo, 

1966), but such new corrections will not be incorporated into the 

Alaskan network until that new World Standard is published. 

Datum - 
The datum for both the 1968 and present Alaskan base station reports 

was determined in 1963, when the author decided that the most frequently 

occupied and perhaps best determined airport gravity station in Alaska 

was at Fairbanks International Airport. This airport is a short 



d i s t ance  from the m o s t  f requent ly  occupied Alaskan pendulum s t a t i o n  

i n  the Geophysical I n s t i t u t e  a t  College, Alaska. The s t a t i o n  a t  

t h e  I n t e r n a t i o n a l  a i r p o r t  was a t  the  base of the  e a s t  I-beam i n  the  

wa i t i ng  room and was numbered "WA 279" by Woollard and Rose (1963) 

and given the mnemonic name "FBKI" f o r  the Alaskan base s t a t i o n  

network (Barnes, 1968). Woollard and Rose (1963, p. 87 )  gave an 

observed g r a v i t y  value of 982,246.4  mgals f o r  t h i s  s t a t i o n  and t h i s  

was assumed t o  be 982,246.40 mgals a s  datum f o r  t he  Alaskan network. 

When the  au thor  v i s i t e d  Fairbanks i n  J u l y  1970, t he  a i r p o r t  terminal  

was being r e b u i l t  and the s t a t i o n  could no longer be recognized by 

i t s  o ld  descr ip t ion .  A b e t t e r  new d e s c r i p t i o n  w i l l  probably be: 

"In se rv i ce  c o r r i d o r  along nor th  s i d e  of c a f e t e r i a  and a t  base of 

column t h a t  forms a pro tus ion  near  c e n t e r  of t he  south c o r r i d o r  

wall." The USGS g rav i ty  marker, (Barnes, 1968) had been covered by 

wall-board and w i l l  no t  be replaced u n t i l  sometime a f t e r  the recon- 

s t r u c t i o n  i s  completed. 

During measurements along the  NAMGCR (Whalen, w r i t t e n  communi- 

c a t i o n  June 1967), t he  A i r  Force group had used t h e  base of a nearby 

I-beam, which w i l l  probably not  be concealed by t h e  cu r r en t  terminal  

recons t ruc t ion ,  The s t a t i o n  i s  now b e s t  described as "East end of 

Fairbanks I n t e r n a t i o n a l  Ai rpor t  Lobby a t  base of I-beam opposi te  

c a f e t e r i a  entrance and no r th  of s t a i r s  t o  c o n t r o l  tower." A USGS 

g r a v i t y  marker was placed on the  base of t h i s  I-beam i n  J u l y  1970, 

but i t  may no t  survive t h e  recons t ruc t ion .  This s t a t i o n  i s  c a l l e d  

I'FBKK" i n  the  USGS Alaskan g r a v i t y  network and was numbered "23147Kt' 



by the  A i r  Force. On t he  USGS datum, t h i s  s t a t i o n  has an  observed 

g r a v i t y  of 982,246.39 wgala, bu t  the  NAMGCR value f o r  t h e  s t a t i o n  

was 982,246.48 mgals (G. T. Whalen, w r i t t e n  communication, 1967). 

Homver,  a t  two o the r  s t a t i o n s  i n  t he  Fairbanks a rea  the  Alaskan 

g rav i ty  datum was 0.08 mgal l e s s  than  the  NAMGCR datum, and t h i s  

value i s  considered the b e s t  d i f f e r ence  between the  two datums. 

The r e l a t i o n s h i p  of t h e  Alaskan d a t m  t o  t h a t  of the  new U.S. 

Nat ional  Gravi ty  Base Network (abbreviated USNGBM) (Schwimmer and 

Rice, 1969) a t  f i r s t  seemed t o  involve some problems and i n  p a r t  

caused the  c a l i b r a t i o n  inves t iga t ions  summarized i n  the  previous 

s e c t i o n  of t h i s  repor t .  Datum f o r  t h e  USNGBN was a  va lue  of 

980,118.00 mgals f o r  pendulum s t a t i o n  A i n  the  Department of Commerce 

a t  Washington, D.C.  where Woollard and Rose (1963, p. 21 and p. 43) 

had used a va lue  980,118.8 mgals fo r  the  same s t a t i o n ,  which they had 

i d e n t i f i e d  a s  "IJ337." The l a t t e r  va lue  had been determined by 

Woollard (1950) on the  b a s i s  of t i e s  t o  t he  Potsdam network, bu t  

t he  USNGBN used the  o l d e r  va lue  chosen by Duerksen (1949), which 

rece ived  a d d i t i o n a l  support  from l a t e r  s t u d i e s  of Woollard (1963). 

Both datums w i l l  have t o  be rev ised  when new determinat ions of 

absolu te  g r a v i t y  a r e  completed f o r  the  new World Gravi ty Net (Szabo, 

1966). Fur ther  co r r ec t ions  t o  t i e s  between e a s t e r n  and western 

United S t a t e s  caused t h e  d i f f e r ence  between the  new USNGBN and t h e  

NAMC;CR t o  be -0.97 mgals a t  Denver ( J .  E. Larue, written communica- 

t i o n  t o  D. L. P lou f f ,  25 March 1969; and C. E. Whalen personal  corn- 

munication, 11 January 1971). Because the  d i f f e r ence  between the  



Alaskan datum and the  NAMGCR datum has been previously shown t o  be 
? 

0.08 mgal a t  Fairbanks, t he  d i f f e r ence  between the  Alaskan datum 

and the  USNGBN datum should be -0.89 mgal. 

The previous Alaskan g r a v i t y  base s t a t i o n  r epor t  (Barnes, 1968) 

l i s t e d  one s t a t i o n  a t  S e a t t l e  Ai rpor t  t o  e s t a b l i s h  the  southern end 

of the Alaskan network, and t h i s  s t a t i o n  was a l s o  included In  the 

prel iminary d a t a  received for  the  USNGBN (Whalen, 1967) f o r  s t a t i o n s  

nea r  t h e  P a c i f i c  Coast. This s t a t i o n  was loca ted  on USC&GS bench mark 

"S&TA1' ( i t s  USGS g r a v i t y  s t a t i o n  name) at t he  base of t he  f l agpo le  i n  

f r o n t  of t he  a i r  terminal  and was numbered "157725" by the  A i r  Force. 

The obsetved g r a v i t y  given f o r  t he  s t a t i o n  i n  Barnes (1968) was 

980,776.36 mgals,and i f  t h i s  were cor rec ted  by -0.89 mgal to ob ta in  the  

USNGBN value the r e s u l t  would be 980,775.47 mgals, whereas Whalen's (1967) 

d a t a  had given 980,775.46 mgalfs This agreement i s  considered e x c e l l e n t  

confirmation of t he  o r i g i n a l  accuracy of the gravimetry sca l e  used by 

t h e  Geological  Survey i n  Alaska. The more recent da ta  from t i e s  t o  

southeas t  Alaska suggest t h a t  a s l i g h t l y  lower value i s  a l s o  con- 

s i s t e n t  with t h e  date, and 980,776.35 mgals i s  now considered the  

g r a v i t y  value a t  the  S&TA s t a t i o n ,  although adjustments of 50.02 a r e  

s t i l l  poss ib le .  The c o r r e c t i o n  of -0.89 mgal i s  thus  accura te  a t  

Fairbanks, Denver and S e a t t l e  and should c o r r e c t  a l l  wel l -es tab l i shed  

Alaskan base s t a t i o n s  t o  the USNGBN datum. 

Severa l  types of evidence suggest t h a t  the  s t a t i o n  "S&TA1' i s  the 

b e s t  spot  t o  compare t he  datums of the  Alaskan g r a v i t y  base net  and 

t h e  USNGBN. This s t a t i o n  was not included i n  the Woollard and Rose 



(1963) network, but it was probably the  most frequently occupied 

G s t a t i o n  a t  the a i rpor t .  A preliminary d r a f t  of a repor t  by the 

A i r  Force Cambridge Research Laboratories (L.G.D. Thompson, C.S . 
Hawkins and R, M. Perry, wr i t t en  communication Apri l  1962) des- 

cr ibed the s t a t i o n  and s t a t e d  t h a t  i t  was a l s o  the Coast and Geodetic 

Survey s t a t ion .  The Army Map Service (T.H. Nilsen, o r a l  communica- 

t ion ,  Jan. 1969) considered it the  most important s t a t i o n  a t  the 

S e a t t l e  Airport  and used the  USNGBN value of 980,775.46 mgals as 

the datum f o r  the  S t a t e  of Washington gravi ty  base net. Fina l ly ,  

the Geological Survey occupied t h i s  s t a t i o n  more than any o ther  

S e a t t l e  s t a t i o n  on i t s  t r i p s  between San Francisco and t he  Alaskan 

survey areas,  

However, t h i s  well es tabl i shed s t a t i o n  (bench mark S&TA) has 

already been destroyed by new construct ion,  as have a l l  but one of 

the  remaining s t a t i o n s  a t  the  a i r p o r t .  The one remaining undamaged 

s t a t i o n  i s  called "SEA 1" and i s  best described as:  "Seattle-Tacoma 

In te rna t iona l  A i r  Terminal, on f l o o r  beneath a USGS g rav i ty  marker 

(which may have now been removed) on the wall opposite the base of 

the  s t a i r s ,  which lead t o  the  employee's c a f e t e r i a  from a door near  

the  l e f t  r e a r  of the  Braniff t i c k e t  counter." T h i s  s t a t i o n  was t i e d  

four times t o  the  f lagpole bench mark "S&TA1' before new highway con- 

s t r u c t i o n  destroyed the l a t t e r  s t a t ion .  It i s  now considered the 

best place t o  t i e  the  USGS Alaskan gravity network t o  the contiguous 

United S ta tes  g rav i ty  network. 



No attempt has  been made t o  change the  Alaskan g r a v i t y  datum from 

a va lue  determined by Woollard and Rose (1963) even though consider-  
i 

ab le  e f f o r t  has  been made t o  t i e  i t  t o  t h e  USNGBN datum. The f o r t h -  

coming World Gravi ty Net (Szabo 1966) w i l l  include the  r e s u l t s  of 

new measurements of absolu te  g r a v i t y  (Hammond and F a l l e r ,  1971) .  Pre- 

l iminary r e s u l t s  of t hese  measurements (C. T ,  Whalen w r i t t e n  c m u n i c a -  

t i o n ,  Oct. 1970) suggest  t h a t  the USNGBN datum may be lowered by 13 t o  

15 mgals. The f i n a l  Alaskan adjustment w i l l  be delayed u n t i l  t h e  pub- 

l i c a t i o n  of t h a t  world Gravi ty Net. 

Comparisons with o the r  datums 

The d a t a  provide a b a s i s  f o r  comparisons with o the r  g r a v i t y  

surveys which have been published o r  learned  about a f t e r  prepara t ion  

of the  previous Alaskan r e p o r t  (Barnes, 1968) and the  i n i t i a t i o n  of 

the  new Southeast  Alaskan g r a v i t y  surveys. One of t hese  new r e p o r t s  

(Woollard and o the r s ,  1969) updates p a r t s  of the  Woollard and Rose 

(1963) a i r p o r t  network i n  t he  contiguous United S t a t e s  and r e p o r t s  

observed g r a v i t i e s  t o  the nea re s t  0.01 mgal. This  r epo r t  cont inues 

t o  use t h e  o l d  datum but  s t a t e s  t h a t  the  d i f f e r ence  between i t  and 

the  USNGBN datum should be 0.84 mgal, i n s t ead  of 0.89 mgal, which 

was determined f o r  t he  Alaskan datum by comparisons with the  NAMGCR 

a t  Fairbanks and Denver. It thus  suggests  t h a t  the  i n i t i a l  assump- 

t i o n  of ass igning  the  Alaskan datum as 982,246.40 instead of 982,246.4 

(Woollard and Rose, 1963) a t  Fairbanks Airpor t  (FBKI) involved a 

roundoff e r r o r  of 0.05 mgal which i s  now the  d i f f e r ence  between the 

datums. The r epor t  a l s o  gives an observed g r a v i t y  of 979,986.95 mgals f o r  a 



s t a t i o n  a t  San Francisco a i r p o r t ,  where the  Alaska da t a  i nd ica t e  an 

observed g rav i ty  of 979,986.99 mgak It thus  suggests  t h a t  the  

Alaskan d i f fe rence  is  0.04 mgal a t  the  o the r  end of the gravity 

s c a l e  and provides a d d i t i o n a l  support f o r  the  meter c a l i b r a t i o n s .  

Another r e c e n t  r epo r t  (Rice, 1969) included 36 s t a t i o n s  e s -  

t ab l i shed  by t h e  Coast and Geodetic Survey i n  the  v i c i n i t y  of Glac ie r  

Bay and many more s t a t i o n s  i n  t he  a r ea  a f f e c t e d  by the  1964 Alaskan 

earthquake. The datum for t h i s  network was an  e a r l i e r  pendulum 

measurement a t  Anchorage (Rice 1952) and seems t o  be about 1.02 _+ 

0.04 mgal lower than the USGS Alaskan datum a t  Anchorage. The 

p r i n c i p a l  USC&GS base s t a t i o n  a t  Anchorage bench mark "CAG t e rmina l t t  

had been destroyed when the r epo r t  (Rice, 1969) was published and the  

datum d i f f e rence  was e s t ab l i shed  by t i e s  t o  t he  pendulum s t a t i o n  and 

t o  two other Anchorage s t a t i o n s ,  bu t  t he re  i s  s u f f i c i e n t  scatter i n  

the  measurements t o  j u s t i f y  add i t i ona l  comparisons. The p r i n c i p a l  

USCGS base s t a t i o n s  a t  Juneau and B a r t l e t t  Cove i n  southeas t  Alaska 

have not  y e t  been occupied by the  Geological Survey, but  comparisans 

a t  two of t h e  Juneau s t a t i o n s  e s t ab l i shed  by T h h l  and o the r s  (1958) 

suggest t h a t  i n  s ax theas t  Alaska the  USC&GS datum may be 1.15 5 0.05 

mgal lower than  the  new USGS Alaskan datum. However, exact r e -  

occupation of these  o ld  Thie l  and o the r s  (1958) s t a t i o n s  i s  d i f f i c u l t  

because a i r p o r t  modif icat ion has a l t e r e d  t h e i r  desc r ip t ions .  Any 

a d d i t i o n a l  g r a v i t y  f i e l d  work i n  southeas t  Alaska w i l l  ad jo in  more 

of the  USCGS survey and a b e t t e r  datum comparison w i l l  be attempted. 



Comparison with the old Thle l  and others (1958) datum can be 

made a t  s i x  reoccupied s t a t i o n s  i n  southeast Alaska, and a t  a l l  

s t a t i o n s  the USGS datum is 0.8 + - 0.08 mgal higher than t h e  1958 

datum. The Woollard and Rose (1963) network provided both the datum 

and scale  f o r  the USGS Alaskan network and has been shown t o  agree 

within a 0.05 mgal roundoff precision a t  both Fairbanks and Seat t le .  

However, i n  southeast Alaska the  Woollard and Rose (1963) measure- 

ments seem t o  be about 0.L mgal Lower than the USGS network a t  ba th  

Juneau and Annette Island. 

Three t i e s  between Juneau and the a i r p o r t  pendulum s t a t i o n  a t  

Whitehorse averaged -17.95 - + 0.05 mgal and provided another t i e  t o  

the  NAMGCR datum and t o  the  Canadian base network. The Juneau- 

Whitehorse difference between the USGS and NAMGCR datum was 0.07 mgal 

and e s s e n t i a l l y  iden t i ca l  t o  the 0.08 mgal difference established a t  

Fairbanks. Information from the Canadian Dominion Observatory (P, J .  

Winter, personal communication, June 24, 1968) suggests t h a t  a t  

Whitehorse the Canadian datum i s  0.08 mgal below the  USGS Alaskan 

datum and 0.15 mgal below the NAMGCR datum. However, Canadsan 

measurements a t  severa l  s t a t i o n s  i n  the Alaskan In ter ior , range from 

0.1 t o  0.6 mgal. above the  USGS measurements a t  the  same s t a t i o n s ,  and 

the suggested discrepancies w i l l  probably not  be explained u n t i l  

fu r the r  information is  received from Canada. 



Data s c a t t e r  i n  la rge- in terval  gravi ty  measurements 

However, even with well es tabl i shed meter ca l ib ra t ions ,  and good 
* 

datum contro l  a t  each end of the  survey, considerable d i f f i c u l t y  was 

encountered i n  obtaining reproducible g rav i ty  differences over the 

large range of gravi ty  values between the  contiguous United S t a t e s .  

and Alaska. For example, the standard deviat ion i n  twenty USGS 

g rav i ty  t i e s  between San Francisco and S e a t t l e  was 0.18 mgal. This 

devia t ion  may seem large,  but it i s  almost iden t i ca l  t o  the  0.17 mgal 

devia t ion  determirred by Behrendt (1962) f o r  a s e r i e s  of measurements 

with s imi la r  meters between many s t a t i o n s  i n  the United Sta tes .  The 

data  obtained enroute t o  and from Alaska probably included a l a rge r  

number of measurements over e s s e n t i a l l y  s imi la r  gravi ty  in te rva l s  

than Behrendt's data,  and examination of these Alaskan t i e s  has re- 

vealed some systematic e r ro r s ,  and thus improved the i n t e r p r e t a t i o n  

of the  data. 

There i s  a d e f i n i t e  tendency f o r  meters t o  record d i f f e r e n t  

measurements enroute t o  Alaska than on the  southbound re tu rn  t o  San 

Francisco. The bes t  evidence £02 t h i s  type of discrepancy comes from 

the  G-17 data  b e t w e n  S e a t t l e  and Fairbanks, on which there  i s  a 

standard deviat ion of 0.30 mgal f o r  8 t i e s  over a 1470 mgal difference.  

However, three d i f ferences  measured on southward t r i p s  average 0.58 

mgals more than f i v e  d i f ferences  measured on northward t r i p s ,  and the 

standard deviat ion of both the  southern and northward t r i p s  considered 

individual ly  i s  only 0.10 mgals. Similar comparisons a r e  evident f o r  

almost a l l  of the  Alaskan data  t h a t  involve long north o r  south 



ai rplane f l i gh t s .  Various explanations fo r  t h i s  systematic d i f -  

ference were considered. F i r s t ,  a i r c r a f t  v i b r a t i ~ n  as a source 

of meter d r i f t  was we11 established by Canadian invest igators  

(Hamilton and Brule, 1967). However, the differences observed 

enroute t o  and from Alaska suggested a d r i f t  t h a t  was both more 

systematic and of opposite sign from the d r i f t  observed by Canadians. 

Second, t e s t s  were made t o  determine whether these gravimeters re-  

quired much time t o  recover from t rave l  vibrat ion o r  t o  adjus t  t o  

large  changes i n  gravity.  However, readings made a few minutes, 

a few hours, o r  a few daye a f t e r  a r r i v a l  i n  Fairbanks, Anchorage or 

other northern c i t i e s ,  have not d i f fered s ign i f i can t ly  a f t e r  t i d a l  

corrections.  I n i t i a t i o n  of f i e l d  work within a few days of a r r i va l  

i n  a new area usually provided opportunit ies fo r  vibrat ions,  drift 

and ta res  which eliminated most p o s s i b i l i t i e s  f o r  determining whether 

t h e  differences between north and south t r i p s  could be reduced by a 

very slow adjustment ( l a s t ing  several  weeks) following a r r i va l  i n  a 

new area. Indeed,the available data suggest t ha t  large t a res  (0.2 t o  

0.5 mgal.~) may be more frequent i n  the f i r s t  few weeks following 

a r r i v a l  i n  a new area than a t  any other period i n  a f i e l d  season. 

Third, the meter 's manufacturer (L. J. LaCoste, wri t ten  communication, 

Dec. 28, 1970) suggested t ha t  the most probable explanation f o r  the 

north-south discrepancy i s  a hysteres is  i n  the meters' lever system 

which causes i t  t o  read d i f fe ren t ly  a f t e r  large posit ive o r  negative 

changes of the d i a l .  Tests i n  our laboratory have confirmed tha t  f o r  



the USGS meters, t h i s  e f f ec t  has the carrect  magnitude t o  explain 

the r e su l t s  enroute t o  and from Alaska, The hysteres is  i s  smaller 

i n  newer meters, and these meters have a l so  given more consistent  

r e s u l t s  on the few t r i p s  they have made t o  and from Alaska. 

on a i r c r a f t  f l i g h t s  covering smaller gravity in te rva l s  i n  Alaska, 

the differences between northward and southward t i e s  a re  smaller than 

the standard deviations of individual data groups which include only 

t raverses  i n  one di rect ion,  For example, the data betmen Anchorage 

and Fairbanks include four northward t raverses  which average only 0.02 

mgal more than the three southward traverses.  The northward average 

i s  influenced by one high, e r r a t i c  measurement which may be bes t  ex- 

plained by "vibration d r i f t , "  Nevertheless, the Anchorage-Fairbanks 

data a r e  typical  of the other shorter-distance a i r c r a f t  t i e s  i n  Alaska, 

none of which show s t a t i s t i c a l l y  s ign i f i can t  differences between north- 

ward and southward traverses.  Similarly, very few s ign i f i can t  d r i f t s  

have been observed with these meters on shor t ,  l i gh t - a i r c r a f t  loop 

t raverses  t o  obtain f i e l d  data and base-station control.  Nevertheless, 

the s c a t t e r  i n  a l l  data s e t s  i s  large and suggests ~nexplained~random, 

or unrecognized-systematic e r ro rs .  For example, even when the southward 

and northward t i e s  of individual  meters a r e  considered as  separate data 

groups, the a i r c r a f t  gravi ty  measurements between Sea t t l e  and San 

Francisco (perhaps the larges t  data  s e t )  s t i l l  show a standard deviat ion 

of more than f0.10 - mgal, which i s  s ign i f i can t ly  larger  than the standard 

deviations of near - +0.02 mgal achieved on mountain ca l ib ra t ion  loops 

(Barnes and others,  1969). 



In view of all these factors and instrument uncertainties, 

multiple ties in opposite directions and involving more than one 

meter, seem to be an essential requirement for establishing a good 

base-station network. A satisfactory adjustment of the southeast 

Alaskan base-station data seems to have been achieved by emphasizing 

multiple measurements of the short-duration, small-gravity-interval 

ties. However, these data have also been matched to multiple 

measurements of the large gravity intervals between major cities, and 

these multiple measurements have included both northward and southward 

measurements with two to four meters, which probably have calibrations 

that vary within the uncertainty range of about 1 part in 10,000. The 

fact that the results seem consistent with data from the NAMGCR 

(Whalen, 1967 personal communication, June 7, 1967) provide good support 

both for the meter calibrations and the adjustment procedures. The prime 

base stations in the major cities of southeast Alaska should now be 

established to better than 5 . 0 5  mgal relative to the Alaskan datum and 

scale. 

Field Procedures 

The Southeast Alaska base station network basically consists of a 

prhary and a secondary system. The primary system consists of stations, 

which are connected by multiple (generally more than five) aircraft ties 

plus a few marine ties, and which are located in the cities of Ketchikan, 

Wrangelb,Petersburg, Sitka, Juneau, Haines, Skagway, Yakutat and Cordova 

(marked by large circles in the map on Figure 1). Several stations are 

available in most of these cities, and each station is marked by either 

a USGS gravity marker or USC&GS tidal bench mark. Most gravity 



measurements between these  c i t i e s  have been made i n  t he  course of 

rou t ine  t r a v e l  between survey a reas  and operat ions.  Only a  couple 

of t r i p s  have been made f o r  the s p e c i f i c  purpose of e s t a b l i s h i n g  

the  primary base network. Most c i t y  networks include s t a t i o n s  a t  

one o r  more p r i n c i p a l  bu i ld ings ,  t h e  small  boat harbor  and the  

a i r p o r t .  A l l  of t hese  s t a t i o n  loca t ions  have been photographed and 

diagrarmned. The new a i r p o r t s  a t  Wrangelland Petexsburg =re being 

b u i l t  during establ ishment  of t he  g rav i ty  network, and the s t a t i o n s  

at these  new a i r p o r t s  a r e  temporary. S imi la r ly ,  improvements a t  

the  S i t k a  and Cordova a i r p o r t s  have a l ready  destroyed some previously 

e s t ab l i shed  s t a t i o n s .  

The secondary network c o n s i s t s  of s t a t i o n s  e s t ab l i shed  f o r  d r i f t  

and survey con t ro l  during the  small-boat opera t ions ,  which obtained 

most of the f i e l d  da ta .  Such s t a t i o n s  were es t ab l i shed  i n  almost a l l  

harbors  where t h e  support ing v e s s e l  anchored f o r  overnight  s tops  o r  

midday rendezvous with t h e  s k i f f s .  Two s k i f f s  and two LaCoste grav i -  

meters were used for most of the f i e l d  work s o  almost a l l  of t he  

secondary base s t a t i o n s  a r e  au tomat ica l ly  connected by a t  l e a s t  two 

t i e s  t o  each of two nearby base s t a t i o n s ,  bu t  some of these  t r ave r se s  

may inc lude  a day ' s  f i e l d  work and r e s u l t a n t  oppor tun i t i e s  f o r  d r i f t  

and t a r e s .  Many of the secondary base s t a t i o n s  were, however, a l s o  

used as comnon po in t s  where t r a v e r s e s  and loops i n t e r s e c t e d ,  s o  they 

a r e  t i e d  t o  more than  twu nearby base s t a t i o n s .  F i n a l l y ,  l i g h t  a i r -  

c r a f t  were used a t  var ious  times during the  f i e l d  work t o  ob ta in  

add i t i ona l  t i e s  between the  primary network and se l ec t ed  s t a t i o n s  



i n  the secondary network, Most of these  f l i g h t s  were loops of s h o r t  

du ra t ion  and the  r e s u l t s  obtained on them were emphasized i n  t he  

adjustment. 

Most of t he  t r ave r se s  which e s t ab l i shed  the secondary network 

involved use of s k i f f s ,  which pounded and v ib ra t ed  very badly 

during the  many f a s t  t r a v e r s e s  i n  rough water ,  Tares and vibration 

drift a r e  thus  more common i n  these  data than  i n  t h e  LaCoste da t a  

obtained using r ive rboa te ,  l i g h t  a i r c r a f t  and wheeled vehic les  i n  

o t h e r  p a r t s  of Alaska. However, i n  most of southeas t  Alaska a l a rge  

enough number of repeated readings were obtained a t  most base s t a t i o n s  

t o  r evea l  t a r e s  and l a rge  v i b r a t i o n  d r i f t .  Thus the  p rec i s ion  of most 

of t he  ad jus ted  s t a t i o n  values should be c l o s e ~ E o ~ , l O  mgal. The 

s tandard dev ia t ion  of a l a rge  sampling of t he  d i f f e r ences  between 

ind iv idua l  readings and ad jus ted  values was aboutB.05  mgal. In a 

few a reas ,  however, t r anspor t a t ion ,  weather problems, and f a i l u r e s  to  

complete the survey n e t  l imi ted  the number of reoccupat ions,  and the  

base values may be more poorly e s t ab l i shed .  The most probable examples 

05 such uncer ta in ty  are  t he  base s t a t i o n s  i n  Chr i s t i an  and Frederick 

Sounds, where l a r g e  s e c t i o n s  of s t a t i o n  d a t a  a r e  s t i l l  missing, and 

where f u t u r e  f i e l d  plans w i l l  include completion of t he  coverage and 

a d d i t i o n a l  base s t a t i o n  t i e s .  Smaller p o s s i b i l i t i e s  f o r  unce r t a in ty  

a l s o  ex i s t  i n  the  nor thern  Por t land  Canal and southern Sumner S t r a i t s ,  

which may be b r i e f l y  r e v i s i t e d .  

A l l  s t a t i o n  loca t ions  i n  the secondary network are marked by 

USGS g r a v i t y  markers, USCXS t i d a l  bench marks, o r  t r i a n g u l a t i o n  



markers. Very few of these s t a t i o n  locat ions have been diagrammed 

but most have been photographed. Tidal  bench marks were used a s  

much as possible f o r  these s t a t i o n s ,  even though many a r e  e i t h e r  

d i f f i c u l t  t a  reach o r  poorly located f o r  reproducible gravi ty  

measurements, However, tec tonic  o r  i s o s t a t i c  processes seem t o  be 

ac t ive ly  changing e levat ions  i n  Southeast Alaska (Hicks and Shofnos, 

1965), and study a£ the  gravi ty  changes which may accompany such 

processes may be s c i e n t i f i c a l l y  i n t e r e s t i n g  (Barnes, 1gS). The 

e f f o r t  t o  loca te  the most-frequently occupied gravi ty  s t a t i o n s  a t  

places where e levat ion  changes can be most e a s i l y  determine4 t h e r e f o ~ ,  

seemed j u s t i f i e d .  However, many of these t i d a l  bench marks a r e  located 

f o r  easy access t o  t i d a l  guages and thus tend t o  be c lose  t o  s t eep  and 

rocky shore l ines ,  where the g rav i t a t iona l  e f f e c t s  of nearby water masses 

and t h e i r  t i d a l  va r i a t ions  could be s ign i f i can t  (Rice, 1969). The 

maximum e r r o r  caused by t h i s  e f f e c t  i s  s l i g h t l y  over 0.1 mgal f o r  a  

t i d a l  change of twenty f e e t  and a s t a t i o n  on the top of a s t r a i g h t ,  

v e r t i c a l  c l i f f ,  o r  45" conical  i s land.  Normal t i d a l  ranges a r e  

smaller  i n  southeast  Alaska, and most shorel ines have gen t l e r  s lopes,  

so  the  probable e r r o r  is  s i g n i f i c a n t l y  smaller.  Furthermore, observers 

t r i e d  t o  place a l l  gravi ty  s t a t i o n s  where l o c a l  t e r r a i n  e f f e c t s  would 

be minimal, and thus picked the t i d a l  bench marks which were l e a s t  

influenced by such t i d a l  va r i a t ions  of nearby water masses, 

Data Processinq 

A l l  g rav i ty  base s t a t i o n  data  were processed by a Fortran computer 

program t h a t  provides t i d a l  correc t ions ,  reduces LaCoste f ac to ry  c a l i -  

b ra t ion  data  and provides f o r  a large variety of input  base-s ta t ion  



data. The program has the f a c i l i t y  t o  make d r i f t  correc t ions ,  but 

these were only app l i ed  t o  data obtained on loops with Worden meters, 

Examination of much f i e l d  and cal ibrat ion-loop data  has convinced 

many members of the Geological Survey t h a t  LaCoste gravimeters very 

seldom d r i f t  l i nea r ly ;  and t h a t  reading changes a re  more frequently 

the  r e s u l t  of small t a r e s ,  f o r  which adequate correct ions are  not obtained 

by assuming consis tent  d r i f t  r a t e s .  I f  gravi ty  d i f ferences  between base 

s t a t i o n s  a r e  measured more than twice, a s  they were throughout the  

Alaskan network, the  bes t  d i f ferences  a re  obtained by averaging 

the  r e s u l t s  of mult iple t i e s  a f t e r  previously el iminating the  small 

amounts of da ta  i n  which s i g n i f i c a n t  t a r e s  o r  misreadings a re  

evident. The computer program f o r  reducing the data p r i n t s  both the  

observed g rav i ty  a t  each s t a t i o n  and i t s  d i f ference  from any of a s  

many as f i v e  speci f ied  base readings. It a l s o  ca lcu la tes  gravi ty  

d i f ferences  between successive s t a t i o n s  and compares calculated 

g r a v i t i e s  t o  previously es tabl i shed g rav i t i e s .  The l a t t e r  comparisons 

quickly ind ica te  t a r e s ,  misreadings o r  badly es tabl i shed s t a t ions .  

A p l o t t e r  rout ine  i s  p a r t  of the  program and provides the  ana ly i s t  

with various types of d r i f t  and ca l ib ra t ion-e r ro r  graphs. 

Averaging and adjustment of the  various s t a t i o n  differences a f t e r  

they have been calculated by the  Fortran computer program has been 

done by desk ca lcula tor .  A least-square adjustment by computer would 

provide a quicker adjustment i f  a s u i t a b l e  program were avai lable ,  but 

might tend t o  overemphasize erroneous readings o r  t a r e s .  I n  southeast  

Alaska the  adjustment has proved slow and laborious, but  much of the 

d i f f i c u l t y  and delay was caused by e a r l y  mis in terpre ta t ion  of the  

USNGBN data a t  the S e a t t l e  end of the net .  
2 1 
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PRIMARY 
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TABLE 2 
PRIMARY 

ALASKAN GRAVITY BASE STATIONS 

PETERSBURG AREA, PORT BAKER, SUMDW & S I m  

LOCATION D E S C R I P T I O N  DATCS OF LiIST 

STAT. OCCUT. 6 ADJ. 

OBS. GRAV. I ELEV. I LATITUDE [ LONGITUDE F . A . A .  1B.A-2.67 TIES 
v 

Petersburg harbor entrance,  on SE corner ot Main and li S t r e e t s  Jct., 9/69 
PETH on sidewalk above USGS marker 9/70 

981,659.01 1 16 1 56' 48.82' 1 132" 57.30'1 -6.3 1 -6.9 8+ 
~ e t e r s b u r g  seaplane terminal ,  i n  Alaska Ai r l ine  hanger, on SW c o m e r  6/69 

P ETA of concrete foundation 9/70 

981,659.60 1 10 156'  46.87' 1 132' 58.21 1 -3.6 I 3.9 6+ 
petersburg new a i r p o r t ,  a t  base of wood s t eps  t o  Alaska Ai r l ines  6 169 

PETN o f f i c e  and on d i r t  below USGS marker 10/70 

981 -652.40 1 100 156 '  58.40' 132' 56.12'1 -4.8 -8.2 2 
Petersburg Post  Office, on south s ide  of entrance,  on board sidewalk 6/68 

PETP 

b 

PETT 

PET 6 

L 

SX44 

SC 92 

h 

SC 69 

BAKR 

QY 75 

over USGS marker 

981,658.93 1 16 156'  48.76' ( 132' 57.23'1 -6.1 -6.7 
Petersburg Trading Union, s t o r e  entrance on sidewalk, on top of 

USC&GS TBM No. 

10170 

6 /69 
4 

SUMD 

S TKB 

I I I I 

981,658.91 1 

9/69 
11/70 

5+ - 
6 169 
9/70 

5+ 

ground below USGS marker 

981,702.20 1 5 7 "  40.38' 1 133" 28.48'1 -33.7 -34.3 
S i t k a  a i r p o r t ,  across road and NE of new terminal,  on base of a i r -  

po r t  beacon and above USGS marker 

981,708.26 1 19 ( 57' 03.12' 1 133" 21.75' 1 -33.8 -34.4 

Petersburg Press bui lding,  i n  Chevron gas s t a t i o n  parking area, on 
 ravel below USCGS TBM No. 6 

981.658.97 1 16 1 56" 48.70' 1 132' 58.32'1 -6.1 -6.7 
Petersburg road, a t  northwest corner  of Blind River bridge and on 

road surface 

981,654.97 1 11 1 56' 36.90' 1 132' 4 9 . 3 3 ' 1  +5.7 1 +5.3 
Petersburg road end (19681 west of Summit I s l and ,  on gravel below 

uSGS marker on pos t  A 

981,628.62 1 19 1 56" 35.84' 1 132' 32.90' 1 -17.9 1 -18.6 
Duncan Sound a t  U.S. Communications landing s i t e ,  below N. support 

of roof above gas pumps, on concrete above USGS marker 

981,666.89 1 16 1 56' 45.40 1 133' 13.25 '1  +6.4 [ +5.9 
Por t  Baker, near  seaplane f l o a t ,  on rock below and east of elevated 

w a l k  t o  Larsen home and above USGS marker 

981,638.15 1 7 1 56' 21.25' 1 133" 37.17'1 +10.2 1 +10.0 
Por t  Baker, SW corner of harbor,  on fIat rock 10 yds. E of walk t o  

Zieske home, on USC&GS TBM No. 3 

981 3 638.05 I 7 I 56' 21.13' 1 133" 37.38' I +10.3 I +lO.O 
Endicott  Arm,  Sumdum Anchorage, a t  SE door of abandoned shack, on 

1 

6/68 
9/70 

2+ 
6/68 
9/70 

2+ 

6168 
9/70 

2+ 
, 6/68 

9/70 

2+ 
9/69 
9/71 

5 
9/69 
9/71 

3 



T A B m  3 
PRIMARY 

ALASKAN GRAVITY BASE STATIONS 

JUNEAU, HAINES, SKAGWAY, YAKUTAT, CORDOVA 

E 

STAT. 
1 

JUNL 

JUNA 

JUNE 

r 

LOCATION DESCRIPTION DATES OF LAST 

. OCCUP. & A D J .  

00s. GRAV. I ELEV. 1 LATITUDE I LONGITUDE I F.A.A.  [ 8 . ~ - 2 . 6 7  T I E S  

Juneau a i r p o r t  termina1,near lobby entrance and i n  corner below 7/70 
s t a i r s  t o  r e s t au ran t ,  on f l o o r  below USGS marker 9/70 

981.767.78 1 20 1 58' 21.68' 1 134' 34.94' 1 -23.7 1 -24.4 14 
Juneau a i r p o r t  terminal ,  i n  concourse t o  f i e l d  and below f i r s t  6/70 
windows out f r m  waiting room, on f l o o r  below USGS marker 9/70 

981.767.92 1 18 158" 21.68' 1 134" 34.94' 1 -23.1 1 -24.0 lo+ 
Juneau, Alaska s t a t e  o f f i c e  building,  on SW s i d e  of main entrance 8/69 

s teps ,  on g ran i t e  b lock  a t  column and above USCdrGS TBM 14 9/70 

981.750.37 1 78 158" 18.15' -1 134" 24.50' 1 -31.1 -33.7 6 
Juneau, a t  F s t r e e t  entrance of SE Alaska I n s t r u c t i o n a l  Mater ia ls  

JUND 
7 170 

Center, a t  SW base of s t a i r s  and on concrete above USGS marker 9/70 

981,753.62 1 17 1580 18.33' 1 13S0 25.41' 1 -33.8 1 -34.3 4+ 

C 

YKTA 

CRDW 

Yakataga a i r p o r t ,  a t  SE end of runwax near  middle of SE s i d e  of red 
s torage building,  on gravel  below USGS marker 

981,906.00 1 1 2  (60' 04.93' 11420 28.93' 1 -24.1 1 -23.5 
Cordova Federal a i r p o r t ,  a t  f i e l d  entrance t o  terminal  (relocated i n  

1969), on NW s ide  of s t eps  and on apron pave elow USGS marker 

981,957.43 1 50 160" 29.61' 1 145" 28.39' -2.0 

6 / 6 8  
8/71 

3 
6/69 
8/71 , 

3+ - 



TABLE 4 
SECONDARY 

ALASKAN GRAVITY BASE STATIONS 

PORTLAND CANAL. PEARSE CANAL, & NAKAT BAY 

2 feet east  of USGS marker on 1 

I I I I I 

I I I I 



TABLE 5 
SECONDARY 

ALASKAN GRAVITY BASE STATIONS 

REVILLAGIGEDO PASSAGE & VICINITY 

-- 
Alava Bay, at: N end of large central island, on flat topped ledge ' 6/68 

SB36 below cedar boughs, and above USC&GS TBM No. 2. 12/70 - 

981,531.05 ( 10 15.5" 16.19' 11310 20.03' 1 -5.5 -5 .9  2+ 

5x39 
Carroll In le t ,  on E shore 0.7 mi. S of Calamity Creek, on S side 

of point and W s ide of beach, on top of ledge & above USGS marker 
L 

981 , 544.59 [ 7 1550 31.17' 11310 18.90' 1 - 13 .3  1 -13.6 

v 

I I I I I 

8/68 
9/70 

7 

1 I I I 1 

I I 



TABLE 6 
SECONDARY 

ALASKAN GRAVITY BASE STATIONS 

BEHM CANAL & V I C I N I T Y  

STAT. 
1 

SB42 

SZ91 

KEF2 

/EAC 

LOCATION DESCRIPTION OATCS OF LiIST 
OCCUP.  b ADJ. 

OBS. GRAV. I ELEV. I LATITUDE I LONGITUDE I F.A.A.  1 8 . ~ m 2 . 6 7  

Smeaton Bay entrance, near  SE corner  of Carp ~ s l a n d ,  i n s i d e  small  
cove. on h i &  l e d ~ e  forming po in t  and above USGS marker 

981,524.95 12 1 55" 17.91' 1 1300 53.15' 1 -13.8 1 -14.2 
Winstanley I s l and ,  southern of t w o  l a rge  coves on E shore,  on top  of 

hip;hest rock i n  cove (awash a t  highwater) on USC&GS TBM No. 1 

981,528.35 7 1 55" 24.95' 1 130' 54.08 1 -41.8 -42.3 
Rudyerd Bay, near  c e n t e r  of W shore of Punchbowl Cove. 60 yds. S of 

w a t e r f a l l ,  a t  base  of b i g  cedar & below hard-to-f ind USGS marker 
7 .  

981,516.80 12 1 5 5 "  32.04' -1 130' 47:91' 1 -14.9 1 -42.3 
Rudyerd Bay, near c e n t e r  of W shore of punchbowl Cove, 70 yds. S of 

creek & w a t e r f a l l ,  on boulder & above USCdEGS s t a t i o n  "EACH 2" 
I I I I I 

T I E S  

8/68 
12 / 70 

4+ 
6/68 

12/70 

3+ 
6/68.  

12/70 
4-k 
6/68 

12/70 



TABLE 7 
SECONDARY 

AIASKAN GRAVITY BASE STATIONS 

CLARENCE STRAIT, ERNEST S W N D  & TRIBUTARIES 

3 

7/71 

3 
6/68  
8/71 

2+ 
6/69 
8/71 

2+ 
9/69 
9/71 

6 

6/68 
8/71 , 

2 
6 /69 
8/71 

981,614.45 1 15 1 55" 52.76' 1 132' 35.94'1 +26.8 1 +26.4 

CFMM 

S V l O  

SV2 

SX92 

SW11 

~ ~ 9 0  

:-zr 
entrance and above USGS marker on concrete.  - 

981,610.45 1 17 1 55' 00.64 11320 49.72 1 $26.8 1 +26.4 
Bushy Is land,  i n  cove on N s ide  and S of small i s l and ,  a t  W corner 

of northernmost house, on ground below USGS marker on p i l e  

981,635.27 9 1 56" 16.51' 132' 58.49' [ $14.1 1 +13.8 
Red Bay, e a s t  s ide  of entrance,  on e a s t  s ide  of Pine Poin t ,  on rocks 

, a t  base of pole believed t o  be t r i angu la t ion  s t a f f  

981,643.34 13  1 56" 20.20' 1 133' 16.29'1 f17.4 I +17.0 
Zarernbo I s . ,  S t .  John Hbr., on SE corner of Southerly Is land,  t r e e s  

above s t eep ,  rock shore l ine  & read above USC&GS TBM No. 1 

981,646.14 1 10 ( 56' 26.50' ( 132' 57.85'1 +11.1 +lo. 8 

Zarernbo Is., N edge, 0.6 mile E of stream a t  Craig P t .  a t  t r iangula-  
t i o n  s t a t i o n  "Off", and on rock between s t a t i o n  & navigat ion l i g h t  

981,631.65 1 15 1 56" 27.42' 1 132' 42.85'1 -4.0 1 -4.5 
I 

L i t t l e  Level I s l and ,  NE point  about 0.1 mile SE of i s l e t ,  on low 
rock dike and above USC&€S TBM No. 1 

981,653.30 7 1 56" 27.80' 11330 05.90' +16.0 



TABLE 8 
SECONDARY 

ALASKAN GRAVITY BASE STATIONS 

SOUTHEAST PRINCE OF WALES ISLAND 

L 

~ ~ 9 2  

SU34 

ST12 

ST17 

ST29 

L 

SU59 

ST34 

ST89 

SP 6 

981,559.00 ( 8 1550 18.13' 1132" 09.54' 1 4-19.5 ( 4-19.2 
a o l m n d e l e y  Sound, e a s t  s i d e  of en t rance  and SE of "N. Chasina" 

t r i a n g u l a t i o n  s t a t i o n ,  on l a rge  rock and above USGS marker 

981,546.60 1 10 1 55' 16.72' (132' 01.10' 1 +9.3 1 +9.0 
Cholrnondeley Sound, NW s i d e  of Dora Bay and e a s t  s i d e  of i s l a n d ,  

on rocks above VABM "Seal" 

981,542.40 1 8 1 55' 13.59' 1 132" 14.25' -@.I 
P o r t  Johnson, Dolorni Bay's NW corner ,  about 55 Id boat 

house. on small  g rassy  po in t  and above USC&GS TBM No. 1 on rock 

5 
4 

6/68 
81 LL. 

10 
6/68 
8/71 

2 

6/68 
8/71 

981,539.05 132" 03.13' 
Moira Sound, Menefee I n l e t ,  second po in t  t o  NE 

c o m e r  , on h i  g h e s t  ledge and above . USCWS TBM No. 2 8/71 
981,536.82 I 9 1 55' 01.58' 1132" 00.59' 1 +20.9 [ +20.6 2 

6/68 
8/71 

3 
6 168 
8/71 

34- 
8/68 
8/71 
5+ 

7/68 
8/71 

2+ 

7/68 
8/71 

2+ 

7/68 
8/71 

4+ 

Moira Sound, West A r m ,  on SE po in t  of s m a l l  i s l a n d  which i s  on N s id& 
of en t rance  t o  narrow p a r t  of a m ,  on rocks &.above USGS marker 

981,531.00 1 13 1 54' 59.80' 1132" 13.66' 1 -I-17.8 
I 
1 +17.4 

Moira Sound, po in t  on south s i d e  of Kegan cove, on top of l a rge  
rock outcrop and above USGS marker 

,981,531.25 13 1 55' 00.98' 11320 09.50' 1 C16.51 ( +16.1 
Ingraham Bay, on i s l a n d  0.1 mile  NW of small  po in t  on S s i d e  of 

en t rance ,  a t  SW corrler of i s land ,  on ledge above USC&GS TBM No.3 

981,537.20 1 9 1 54' 58.65' 1131" 59.79' [ +25.4 1 4-25.1 
Hidden Bay, south shore,  on E s i d e  of cove which i s  E of bend i n  Eax 

on o f f sho re  ledge and above USC&GS TBM No. 1 

981,537.45 I 8 1 54" 56.45' 11310 59.85' [ +28.7 1 I-28.4 
Gardner Bay, on south-shore po in t  which forms innermost anchorage, 

on rocks on south s i d e  of cement block whsch holds USCUS TBM No.4 

981,530.57 11 ( 54' 49.70' 1132' 59.41' 1 +31.5 +31.2 
Minnie Bay, on small beach i n  NE corner  of Bay, a t  highwater l i n e  

and on black rock above USC&GS TBM No. 5 

981,521.75 I 54" 43.54' 132" 18.10' +31 .O 



TABLE 9 
S EC ONDARY 

ALASKAN GRAVITY BASE STATIONS 

C3RDOVA BAY 

L 

STAT, 

HYDB 

HYD* 

r 

SN60 

r 

SM5 2 

3479 

LOCATION DESCRXPTIOA DATES OF LdlST ' 
. OCCUP. & ADJ .  

O B S .  GRAV. 1 ELEV. I LATITUDE I LONGITUDE 1 F . A . A .  [ ~ . ~ - 2 . 6 7  T I E S  

Hydaburg, on N s i d e  of p i l e s  support ing o i l - s to rage  tanks,  on grey 
rock outcrop and above USC&GS TBM No. 1 

981,554.05 1 11 ( 55' 12.05' ( 132" 49.31' ( +23.4 ( +23.1 
Hydaburg about 60 yds. S of the  o i l  tanks and cannery dock, on rocky 

poin t ,  on l a rge  f l a t  boulder,  and above USCGS TEiM No. 3 -  

871,554.32 1 8 1 55" 12.01' 1 132' 49.30' 1 i -23.5 I 4-23.2 
Natzuhini Bay, 0.9 mile E of North Pass  entrance,  on E po in t  of 

small  i s l and ,  on rock 50 f t .  from t r e e s  & above USCUS TBM No. 1. 

981,537.15 1 8 1550 02.85' 1 132' 34.62' 1 +13.9 1 +13.6 2 
Mabel I s l a n d ,  E shore about 110 yds. .; of nor theas t  corner  of i s l a n c ,  7/68 

SM50 on steep ledge beneath t r e e s  and above USCWS TBM No. 1 8/71 

12/69 

5+ 
7/68 
8/71 

5+ 
7/68 
8/71 

Sp25 

'Q6' 

I 

SP7 

5447 

981,550.68 1 8 1 55' 14.00'.( 132O 52.00' 1 +17.1 1 +16.8 1 3  

channel, below a reseeded f a l l e n  t r e e ,  on rocks above USGS marker, 

981,526.40 1 6 1 54" 54.95' 1132" 43.90' 1 +19.5 1 +19.3 
Kassa I n l e t ,  c e n t e r  one of 3 i s l ands  on S s i d e  of en t rance ,  center of 

i t s  E shore,  on rock-outcrop beneath t r e e s  & above USC&GS TBM N o . 1  

981,539.93 ( 7 1 54" 55.65' 1132' 31.41' 1 +31.2 1 +31.9 
Hunter Bay, on N shore and midway between N arm and cannery ru ins ,  or 

rock outcrop near  t r e e s  and above USWS TBM Np. 2 

981,527.87 1 6 ( 54" 52.35' 1 132" 19.29' 1 +24.7 1 1-24.5 
Tah Bay, on S shore of S en t rance  and 0.35 m i l e  SE of Anchor IS., 

where shore bends t o  SE, on rock outcrop above USCGcGS TBM No. 4 

981,522.50 7 154' 49.68' ( 132" 19.99' ( +23.1 1 I-22.9 
Hessa I n l e t ,  NE corner  of i n l e t ,  m poin t  E of i s l and ,  a t  end of 

white beach, on l igh t -co lored  rock above USGS marker 
L 

981.527.59 1 10 1 540 49.19' 1 1370 14.47' ( +29.3 1 +28.9 

I I I I- I . . - - - 

I I I I 

I I I 

Het t a  I n l e t ,  on S shore of Mud Bay and S of small wooded i s l e t ,  on 
rocks and above USCdDGS TBM No. 3 

871.534.95 1 6 155' 04.90' 1 132' 37.91' 1 +14.0 1 +13.8 
Nutkwa'Inlet,  on SE corner  of Keete I s l and ,  on c r e s t  of south-trend- 

ing f i n g e r  r ee f ,  and above USCW TBM No. 3 

8/71 

6 
7/68 
8/71 

3 
7/68 
8 /71  

4+ 
8/68 
8/71 

3+ 
7/68 
8/71 

2 

- - - - - 

n- 

7/68 
8/71 

2 
7/68 
8 



TABLE 10 
SECONDARY 

ALASKAN GRAVITY BASE STATIONS 

CAPE MUZON TO CRAIG 

STAT. 

SP 36 

k 

Sp48 

SP50 

C 

SP51 

r 

SN7 

SP55 

L 

Sp63 

SN24 

I 

QA16 

4213 

SN39 

h 

CRGB 

I I I I 
1 I 

- 
I I I I 

LOCATION DESCRIPTIO~ DATES OF Li"iST 
OCCW. 

00s. GRAV. I ELEV. I LATITUDE I LONGITUDE I F.A.A. 1 B.A-2.67 
Cape Muzon, near  Kalgan s i t e ,  on SW corner of sandbar W of small 

i s l ands ,  on la rge  gray boulder above USGS marker 

981,516.80 I 15 1 54' 40.50' 1 132" 40.30' 1 +30.3 1 4-30.8 
Gooseneck  arbor's SE cove, on wooded i s l e t  SE of longest  i s l a n d ,  or 

rocks a t  NE end of i s l e t ,  and above USC&GS TBM N o .  2. - 
981,531.05 1 8 154' 53.32' 1 133" 00.24' ( -I-26.6 1 4-26.4 

For re s t e r  I s l and ,  Eagle Harbor, 110 yds. N of landing, on narrow 
shel f  of small c l i f f  and above USCGS TBM No. 1 

981,541.60 1 15 154" 49.68' .1133" 31.60'1 443.1 1 +42.6 
Waterfal l  Bay, i n  cove on N s i d e  of i s l and ,  on summit o f - r o c k  ledge 

w of wa te r f a l l ,  near  t r e e s  and above USGS marker 

981,535.07 1 12 154" 57.09' 1 133" 06.61' 1 +25.7 1 +25.3 
Sea Ot ter   arbor, Hook arm, on western o t  two poin ts  on S shore o r  

Channel I s l and ,  on outcrop a t  t i p  of poin t  & above USGS marker 
w 

981,541.95 1 7 155' 07.57' 1 133" 09.94' 1 +17.9 1 -I-17.5 

Bob's Bay, 1.2 miles E of Diver Poin t  about 120 yds. SE of prominent 
poin t  where shore l ine  curves t o  SE, on ledge a t  USCWS TBM No. 3 

981,558.96 4-29.1 +28.9 
Ulloa Channel a t  Water fa l l  Cannery, S of main bui ld ing  & W of walk 

serv ing  cabins ,  on 5-foot boulder & above USC&GS TBM No. 2 

981,570.25 9 155' 17.74' 1 133' 14.44' 1 +31.1 1 +31.4 
P o r t  Santa Cruz, on SE shore of N arm and % mile from head of bay ord 

& AADJ. 

T I E S  

7/68 
81 7 1 

3+ 
7/68 
8/71 

3 

7 168 
8/71 

2 
8/68 
8/71 

3+ 
/ I 6 8  ' 
8/71 -- 
2 
7/68 
8/71 

2 
7/68 
8/71 

6+ 
6/69 

small point .  forming~cove.  on s t eep  ledge & above USC&GS TBM No. 1 

981.569.10 1 6 155' 16.89' 1133" 24.60' 1 +31.2 [ +31.0 
P o r t  Asuncion, SW end of p o r t ,  between of fshore  i s l e t s  and on c r e s t  

of ledge i s l e t s ,  on rocks above USGS marker 

981,575.25 1 7 1550 22.34' 1133' 33.25' 1 +29.9 1 +29.6 
Noyes I s l and ,  SW corrrer of Kelly Cove, on beach below 2 shacks, on 

la rge  s tone  and above USGS marker 

981,584.85 1 6 155" 27.57' 1 133' 38.45' 1 +31.9 1 +31.7 
Por t  Real Marine, SE corner  of Pine I s l and ,  on la rge  f l a t  ledge and 

above USGS marker 

981,581.84 1 9 1550 26.20' 1 133' 27.18' 1 +31.1 1 +30.8 
Craig, on beach E of cannery, 10' seaward of boardwalk and 5 0 ' ~  of 

walk t o  o i l  dock, on low boulder above USC&GS TBM No. 8 

8/71 

2 
6 / 6 9 '  
9/71 

2+ 
6/69 
9/71 

2+ 
6/69 
8/71 

2+ 
6/69 

12/70 



TABLE 11 
S E C ONDARY 

ALASKAN GRAVITY BASE STATIONS 

CRAIG TO POINT BAKER 

b 

LOCATION DE SCRIPT1 ON DATIIS OF L;\ST 
OCCLTP, b A D J .  

Qz 1 

QZ 15 

QA08 

Lulu I s l and ,  po in t  Santa Ger t rudis ,  on E s ide  of northernmost cove, 
on f l a t  r o c u d g e  above USGS marker 

981,584.83 1 10 155" 31.78' 1 133" 31.13' 1 4-26.3 ( +26.0 
Noyes Is., Steamboat Bay cannery, on h ighes t  - ck on beach S of 

wharf. about 45 vds. from southernmost cabin, on"USC&GS TBM No. 1. 
L 

981,590.15 1 7 1 5 5 '  31.99' 133" 38.18'1 +31.0 1 +30.8 

Gulf of   squib el, Anguilla I s l and ,  0.5 mile  W of Gar i t a  rock, on N 
s i d e  of b ight  i n  Wshore of bay, onmcks above USC&GS TBM No. 1 

6/69 
10 / 7 1 

2+ 

6/69 
9/71 
2+ 

6/69 
9/71 

L 

QZ90 

QM08 

QP90 

SHKN 

QY83 

I 

2+ 
6 169 
9/71 

2+ 
9/69 
9/71 

3 

9/69 
9/71 

3 
9/69 
9 / 7 1 

3+ 
9/69 
9/71 

3 

9 8 1 . 6 A 1 5  I 8 155" 56.19' 1 133" 19.49' 1 4-21.3 1 +21.0 
Coronation I s l and ,  W shore of Aats Bay, on rocks of f  NE end of 

southernmost cove, on top of ledge above USGS marker 

981,648.15 1 10 ( 5 5 "  53.43' 1134' 15.37' 1 4-59.3 1 +59.0 
Sumner S t r a i t ,  Pole Anchorage, near  middle of W shore on prominent 

ledge poin t ,  on c r e s t  of rock above USCWS TBM No. 1 (1937) 

981,626.07 1 11 155"  57.36' 1 133" 48.60' 1 4-31.8 +31.4 
Shakan Bay, S s i d e  of entrance and 0.8 mile SE of S t a t i o n  I s l and  

L i g h t ,  on of fshore  i s l e t ,  on outcrop near grass  & on USC&GS TBM 

981,626.44 ] 11 ( 56" 08/50' 1 133" 36.70' [ -I-16.8 I +16!$.' 
Shakan S t r a i t  a t  E l  Capitan Passage, on rocky poin t  55 yds. NE of 

i s l e t  and s t a t i o n  "Dead", on USC6cGS TBM No. 1 

981,617.71 8 56' 08.90' 133" 27.60' +6.8 
Hole-in-the-Wall en t rance ,  on NW shore, 250 yds. NE of en t rance ,  on 

she l f  i n  s t eep  rock wall  and above USCGS TBM No. 3 

981,631.85 8 56" 20.82 '  133" 38.34' +4.5 44.3 



TABLE 12 
S E C ONDARY 

ALASKAN GRAVITY BASE STATIONS 

K U I U  & KUPREANOF ISLANDS, AND FREDERICK SOUND 

QN99 

r 

Q ~ 4 3  

I 

9x41 

u 

KAKE 

Qw96 

QV3 7 

Q V l l  

QW5 0 Creek f a l l s ,  on 5-foot  boulder above USC&GS TBM No. 2 ( 11/71 

Freder ick  Sound, Coney Island, on N side and on rounded rock above 6/69 
SC96 USGS marker 1 / 7 2  , - 

981,634.75 I 1 2  (56 '41 .66 '  (1320 38.57' 1 -21.1 -21,5 - l • 

4 
9/69 

10/Ll- 
4 
9/69 

10171 

4 
I 

9/69 
9/71 

5 
9/69 

10/71 
3+ 
7 169 

11/71 

3 . 
7 169 

11/71 

2 
7/69 
9 /71  

L 
981.650.90 1 7 156" 08.94' 1 134" 08.05' 1 440.2 1 +39.9 
P o r t  Malmesbury, 2% miles  from P t .  Harr i s ,  and k mile SW of en t rance  

, t o  best anchorage, on low & overlanning ledge above USC&GS TBM No1 

981,645.45 1 10 157" 04.60' (132"  48.60' 1 -42.2 1 -42.5 
Thomas Bay, sho re l ine  E of Spray I s l and  and about m i l e  S of ~ a e c a d k  7/69 

981,656.65 1 7 156" 18.39' 130" 14.25' 1 +32.7 1 +32.4 , 

Tebenkof Bay, Mary-Francis (Orel) Anchorage, a t  NW corner  of long 
, i s l and ,  on E s i d e  on s t eep  ledge. & above unmarked USC&GS TBM No.l? 

981,652.70 +19.5 
Washington Bay, W of o ld  cannery and tank,  6 ft. SE of SE bui ld ing  

p i l i n g ,  near  water,  on rock sur face  above USGS marker 

981,689.88 +30,7 
Keku S t r a i t ,  1% miles S of Kake, a t  crab cannery (not  f i s h  cannery), 

on rock on N s ide  of cannery and- above USGS marker 

981,699.20 1 10 156' 57.53' 1133" 54.51' 1 f21.3 1 +21.0 
Cleveland Passage, SE shore,  215 yds. S of ru ins  of Cape Fanshaw 

cannery dock, on con ica l  boulder w i t h  remains-of USC&GS TBM No, 1 
I I I I 

981,703.10 1 6 (570  12.52 1133" 30.23' 1 +4.2 1 44.0 
Far ragut  Bay, S arm, NW t i p  of point on S side of Franc is  

Anchorage, a t  g ra s s  l i n e ,  on boulder above USGS marker 

981,689.45 6 1570 08.74' 1133" 10.33' 1 -4.2 -4.4 
Thomas Bay, Scenery cove, on N shore p o i n t  which f o r m s  bend of cove, 

on rock above USGS ma&grl?)  



TABLE 13 
SE C ONDARY 

ALASKAN GRAVITI BASE STATIONS 

STEPmS PASSAGE-PORT HOUGJITON TO TAKU INLET 

STAT. 

QW51 

~ ~ 6 0  

r 

QP79 

h 

QP30 

QP50 

u 

QQ85 

L 

SUMD 

L 

QQ44 

QR77 

QQ20 

QS 1 

QS99 

TAKU 

LOCATION DESCRIPTION DATES OF 
OCCW. 

OBS. GRAV. I ELEV. 1 LATITUDE I LONGITUDE 1 F . A . A .  ( 8.A-2.67 
Por t  Houghton, S shore and E end, about & mile W of t i d a l  f l a t ,  on 

la rge  rounded outcrop above USGS marker 

981,675.75 1 11 (57 '  19.91' (133'  07.16' 1 -32.7 1 -33.1 
Por t  Houghton, S W s i d e  of entrance,  on wes te rmos t  i s l a n d  and Poin t  

Walpole on VABM 'VALt1 
I 

981,707.42 1 19 157" 18.32' 1 133' 31.15' ( +1.8 1 +1.2 
Garnbier Bay, on shore W of cannery ru ins ,  12 f e e t  E of NE corner  of 

water-tank, c r ibbing  near  t r e e s  and above USC&GS TBM No. 5 

981,723.05 1 11 1570 29.01' -1133' 57.65 '1  +2.1 I +1.7 
Seymour Canal, SW s i d e  of entrance,  on no r th ' end  of poin t  which 

forms narrow N-S cove, on ledge at  E s i d e  above USGS marker 

981,722.06 1 8 1570 32.87' 1133' 56.06' 1 -4.2 I -4.5 
Seymour Canal, on Windfall Is., 0.3 mile SW of nor th  end, i n  b ight  

on l a rge ,  reddish boulder and abpve USGS marker 

981,734.52 1 13 157' 53.56' 1134' 16.02' 1 -19.7 1 -20.2 
Glass Peninsula,  1% miles NE of S end, on rocky poin t  above 

, VABM 'QUGH~I 

981,725.92 -3.2 I -3.6 
Endicot t  A m ,  Sumdum Anchorage, a t  SE door of abandoned shack and or 

ground below USGS marker 

981,702.20 57O 40.38' (133 '  28.48' -33.7 -34.3 

Tracy A r m  entrance,  N o f  Harbor I s l and  on shore NW of of fshore  
rocks, on rock outcrop near  SW end of beach & on USGS marker 

981,719.05 1 14 157' 47.39' (133"  38.20' 1 -26.7 1 -27.2 
Glass Peninsula,  SW of Midway I s l a n d  on Pt. Glass,  on rounded rocks 

about 1 f o o t  S of VABM "Glass1' and on USGS marker 

981,734.73 1 11 157' 48.44' 1133" 53.93' 1 -12.7 1 -13.1 
Por t  Snettisham, S shore of G i lbe r t  Bay, on rocky poin t  W of t i d a l  

f l a t ;  on prominent, white ,  quar tz  outcrop and on USGS marker 

981,731.60 1 14 157' 56.77' 1133" 42.71' 1 -26.9 -27.4 
Stephens Passage, opposi te  S end of Gastineau Channel, on False  

Arden P t . ,  on rocks NW of small  b i ~ h t  and above 1lSGS m a  

981,754.82 1 18 158" 10.02' 1134" 12.21'  1 -21.2 -21.8 
Taku I n l e t ,  S shore of entrance,  4 mile E of Greely P t . ,  on beach W 

of stream on outcrop a t  base of small c l i f f  & on uSGS marker 

981,738.87 1 12 158" 13.42' 11340 03.45' 1 -42.3 1 -42.7 
Taku Lodge, a t  NE end of bui ld ing ,  on concrete  foundation of a i r  

window t o  basement, and above USGS markeq 

981,708.21 1 38 158' 29.51' 1133: 56.35' 1 -92.2 1 -93.5 

- 
I I I 1 

LilST 
6 A D J .  

TIES 

7 169 
11/71 

4 
7/69 

11/71 

2 
9/69 

10171 

4 
9/69 

10171 

3 
9/69 

1 0 ,I72 
4 
9/69 

10171. 

4 
9/69 

11/71. 

6 4 
9/69 

10/71 

3 
9/69 

11/71 

3 
9/69 
9/73. 

4 
8/69 

10171 

3 
9/69 

10171 

2 
9/69* 

10170 

2 1 



TABLE 14 
S E C ONDARY 

ALASKAN GRAVITY BASE STATIONS 

STAT. 

QM44 

r 

~ ~ 6 2  

=AT1 ON DESCRIPTION DATES OF LAST ' 
CCCW, 6 ADJ. 

OBS. GRAV. I ELEV. 1 LATITUDE I LONGITUDE I F.A.A. 1 B . A - 2 . 6 7  
Admiralty I s l and ,  Chaik Bay's N corner ,  on N s i d e  of Vi l lage  Po in t  

and S end of crescent-shaped beach, on rock outcrop & USGS marker 

981,715.35 1 I 12 1570 7 0 5 0 '  1,134' 34.33' 1 6 . 1  + 5 _ 7  
Ki l l i snoo  I s l and ,  E end, 20 f t .  SW of po in t  E of cannery ru ins ,  on 

outcrop 8 f t .  S of t r e e s  & above USC&GS TBM No. 4 

' T I E S  

9/69 
10171 

7 

9/69 
10/71 , 

4 
9/69 

10171 

2+ 
9/69 

10171 

QM76 

L 

QM77 

981,733.15 1 12 1570 28.10' 1134' 33.85' 1 +13.5 1 +13.1 
Angoon Harbor. seaplane dock near  Dranel l  home, a t  S end of dock, on 

concrete  s l a b  and above USGS marker 

981,732.80 1 10 1570 29.83' '1 1340 34.25' 1 +10.6 1 +10.3 
Chicha of I s l and ,  Freshwater Bay, Pavlof Harbor, p o i n t  E of stream 

mout f , on SW rock outcrop and above USGS marker 

SH69 

L 

HBDR 

v 

BNLB 

b 

Haines Highway, a t  junc t ion  of Moose Valley Road i n  NE corner  of 
i n t e r s e c t i o n ,  on g rave l  a t  edge of roadbeds (unmarked) 

981,786.60 1 262 159' 25.40' 11360 00.70' 1 -67.3 1 - 7 6 . 2  
Haines highway, a t  Yukon T e r r i t o r y  boundary, on ground below bronze 

981,745.11 ( 812 1590 27.03' 11360 21.68' 1 -59.1 1 -86.8 
White pass & Hukon Railway, a t  Bennet ~ a k e  s t a t i o n ,  NE: of main 

te rmina l  bu i ld ing ,  on ground a t  SW corner  of small bu i ld ing  

981,655.99 1 2155 1590 50.80' 11340 59.70' 1 -53.2 1 -126.6 

I I I I I 

8/69 
10171 

2 
-n 

9/68 
9 / 70 

2 
A 

8/69 
9 / 7 1  

2 

1 I I I I 

I I 
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Note: Most re ferences  a r e  t o  bases descr ibed i n  the t a b l e s  which a r e  
* referenced by TABLE NUMBERS. S t a t i o n s  mentioned only i n  the  t e x t  

a r e  referenced by page numbers which a re  i nd ica t ed  by the  l e t t e r  
p .  . The index includes a few names of l a r g e r  waterbodies and 
i s l a n d s  which may be omitted from the  s t a t i o n  desc r ip t ions  and 
t e x t ,  b u t  which should he lp  tbe use r  f i n d  s t a t i o n s  i n  a genera l ized  
area which i n t e r e s t s  him. 
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o r  page 

Admiralty I s l a n d  13, 14 
Affleck Canal 
Alava Bay 
Anchorage 
Angoon 
Annette I s l and  
Asumcion, P o r t  
Auk Bay 

Baranoff I s l a n d  
Baker I s l and  
Baker, P o r t  
Be l l  I s l and  
Bennett Lake 
Berner 's  Bay 
Bob's Bay 
Boca de Quadra 
Bradf ie ld  Canal 
Burrough ' s Bay 
Bushy I s l a n d  

Cape Muzon 
Cape Pole Anchorage 
Carp I s l and  
Car ro l l  I n l e t  
Choik Bay 
Chatham S t r a i t  
Chichagof f Is land 
Chickamin River  
Chilkoot I n l e t  
Cholmonde l ey  Sound 
Clarence S t r a i t  
Cleveland Passage 
Cleveland Peninsula  
C l i f f  Po in t  
Clover Bay 
Clover Pass Resort 

(Ke tchikan)  

Coffman Cove 
Cordova Airpor t  
Cordova Bay 
Coronation I s l and  
Craig 

Dall  I s l a n d  
Denver 
Douglas I s l and  
Dova Bay 
Duke I s l and  
Duncan Canal 

Eastern Passage 
E l  Capitan Passage 
Endicotr Arm 
Ernest  Sound 
Esquibel Gulf 

Fairbanks 
Farragu t Bay 
Fe l i ce  S t r a i t  
F i l lmore  I n l e t  
F o r r e s t e r  I s l and  
Fox I s l and  
Freder ick  Sound 
Freshwater Bay 

Gambier Bay 
Gardiner Bay 
Gastineau Channel 
Glacier Po in t  
Glass Peninsula  
Gooseneck Harbor 
Gulf of Esquibel 

Haines 
Waines Highway 

or page 
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Table 
or p a g e  

Hetta I n l e t  9 
Hidden Bay 8 
Hidden Inlet Cannery 4 
Hole-in-the-wall, Estuary 11 
Hole-in-the-wall Harbor 1 

(Ketchikan) 
Holkharn Bay 13 
Hood Bay 14 
Houghton, Por t  13 
Hunter Bay 9 
Hyder 4 
Hydaburg 9 

Ingraham Bay 8 

Juneau 
Johnson, Port  

Kah Shakes Cove 
Karheen 
Kasaan 
Kasaan Peninsula 
Kashevarof Passage 
Kassa I n l e t  
Keku S t r a i t  
Ke tchikan 
K i l l  isnoo 
Klawak I n l e t  
Kosciusko I s l and  
Kuiu Is land 
Kupreanof Is land 

L i t t l e  Level I s l and  7 
Long I s l and  9 
Lulu Is land 11 
Lynn Canal 3,L3,14 

Mabel Is land 
Malmesbury, Port  
Mansfield Peninsula 
Mary Z s  land 
McDonald I s l and  
Menafee I n l e t  
Meyer's Chuck 
Minnie Bay 
M i  tkof f Is land 
Moira Sound 

Nakat Harbor 
Natzuhini Bay 
New Tokeen 
Noyes Is land 
Nutkwa I n l e t  

Onslow Is lands  
Orel Anchorage 
Orr Island 

Pearse Canal 
Percy Is lands  
Petersburg 
Pleasant  Camp 
Pole, Cape 
Port  Asumcion 
Por t  Baker 
Por t  Hough t on 
Por t  Johnson 
Por t  Malmesbury 
P o r t  Real Marina 
Por t  Santa Cruz 
Por t  Sne tt isham 
Portage Cove 
Port land Canal 

Ratz Harbor 
Real Marina, Por t  
Red Bay 
Re id  Bay 
Revillagigedo Is land 
Revillagigedo Channel 
Rudyerd Bay 

Saginaw Channel 
Sa in t  John Barbor 
Sandf l y  Bay 
San Francisco 
Santa Cruz, P o r t  
S e a t t l e  
Sea Otter  Harbor 
Seymour Canal 
Shakan Bay 
S i tka  
Skagway 
Smeaton Bay 
Snet tisham Peninsula 
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9 

11 
10, 11 
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Southerly Island 
Spacious Bay 

1 Steamboat Bay 
Stephens Passage 
Suemez Island 
Sumner Strait 

Tah Bay 
Taiya Inlet  
Taku Inlet 
Tebenkoff Bay 
Thomas Bay 
Thorne Arm 
Tolstoi Bay 
Tongass Port 
Tracy Arm 
~raitor ' s  Cove 
Tuxekan Passage 
Twelvemile Am 

ulloa Channel 

Walker Cove 
Washington Bay 
Waterfall Bay 
Waterfall Cannery 
Whitehorse 
Willard Inlet 
William Henry Bay 
Windfall Island 
Winstanley Island 
Wrangell 

Y akutar 

Zarembo Island 
Zimovia Islets 
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