UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

144° 36’

40’

45’

50/

57

PROFESSIONAL PAPER 403-H

PLATE 1

55/
395

144°58’
13°40/

13° 40/

120° 140°

180° 160°

1490°

120° 100°

60°

209 p

ISLANDS "GUAM
Velq d

hﬁ % LT po ety

“ MARIANA ISLANDS
PHILIPPINE .-

UurTH PA € F [ €

N ORTH

g T %

N

K-}
p2
i, 009"

24 ¢ I Fi e

© .. HAWAIIAN

0OCE A

* .. ISLANDS
-

S
@ %
c%,

N

o  145° | 146° |
SOUTHERN
MARIANA ISLANDS

SAIPAN
TINIAN ‘4

AGUIJAN

-6

-15°

e “RoTA

..|3°

JH20°

- {GUAM 1]

420

" n n re

140° 160°

I8IO° 160°

140° 120° 100°

LOCATION MAP OF GUAM

398

400

420

410

385

315

380

350

370

330

330

360

380 320

290

265 250
195

205
230
160

320
280

185

230
60
300

275

Uruno Poi

195 78 %
300 2y

280 85

190 /
8N

300 44

225

174
280 ]

225 47 :
/" 3

295 154 Fm'@}'
™ |
285 .2

185 “ 5
97

300 192
215

35/

975

860

690
630

680

700

730
640

695

600

520

430

470

435

400 440

400

410 400 ,?

410

400

400

410

380,

L
385 3

400 400

420
383 Ell 1]

340

380

380

355

320

340 S

300
300

340 280
400 B

400

385

350

320

325

310

220

233 253

‘ 278
250 240 200

? 292
285 250 200

320 321 305 _—

310 280

205 180

33

315

220

21
229

185
120

30/
910

820

700

520

380

6

370

350

330

350

8

220

Orote Island
21

00

720

560

500

420

216

230 130

250
260

260

230

290

780

700 625

595

620
700

625 520

460

445
520 340

300
410

360
420

250

b/ e ; :
3i’a\$\a(>;°/f’1<'5 7 Sunken wreckage
32 18 4
2 20 19 7
APRA HARBOR %
23 21 9 16/ 21
10 p
26 24 , N
18 19 18 5

191 Sy

Cable area -
10.

25 19’ 19 810/ 22

2 2P 2

Adotgan Point | 22

SURA. W

™ ~&9Gabgab BeachwC0"a n

8

220 55
147 5 o
22
141 185 116 23
119 -
200 105 i
39 13

a0 230 200 Tantapalo "Poin i

ZOONavH%ependent Hoo

25¢

390

405

470

490

540

540

570

600

630

680

300

370

570

370

470

460

430

540

490

ZIe TMpalo B
260 180 *

9 AR T =
J 6,00
195 TIPALAY BA® = i :

230 A SR
Neye hl&ﬁd@?‘\

170 X
Cable area 47 .~ s

150
340 ’ '
230 48
u7 e e

do\",‘ -
240 160 8

230 220

320
200

285 :
7

290 240 17AGAT BA

200

260
340 240

250 220

210 125
305 &

305

410 340

450

360

270
310

180
280 ~pg =

Facpi Islond™~~ 7<%

Facpi Poinf<

\4 2

175 Ly O
1 SB

760

760

780

780

760

800

810

720

750

~ 120 D

180

690

710

700

700

700

Z 490 o7 o6
260 L ¢ /’

* _An0 - ~
35 14

SN
13/) ,33
” 200 58 3Thii Poyﬂﬂﬁ

g 40 SELLA BAY _

35 Pinc‘:‘y Point/; 4!
10 ( -\

48 %3
20~ 3 \J

175 42 CETTLBAY
71 5 32

Ty
300 150 on W

w {
1

60
220
55

Q_‘ " 350 137
50

180

370

310
137

220 108

90
0 3 158 P

UMATAE

20
240 Machadgan 80'
21
510 350 160 13
650 150 49 15%{)
115 R
210 2
Y, &
so0 400 162 7 :)
320 54 \
6
66

200
440 37

w2

620
480 380 320 210 142

320 :
400 w0 7% 78 50 29 p

B0 oy 185 3l

350 210 5 18

200 16 /;\

g £

y:‘fiﬂo al0 280 200 140 43 5
420 38 /

65
a0 270 173
580 290

460 340

(oS

380 300

220
570 195

310 210 110

1

4~
o
X

/£
g

Ma}n tguh Po

440

1

)\ J Ndval

pay:

INNIER }PR

1
5‘

Ve

Coral

‘45D

?-mé ruz (K uills) 5 (A
/ R |52 .")3 7\
o7 e\

LS

it
reer',

0N

A\I-QI’?BO
N\
~

%
4k

460

430

460

380 P

400 330

330
230

300

3
g 5,

5l

3L

15*

800

700

780

70

480

430

200

400

590 210 Zs5— ~=
N L9 50 140

70 200

275 175
565

350 300 230 260

210

.. Houl ground -

| estoetaghon

ik o e e A

210

200
225

L 245

300
300
260

220

Gapan Islel_-':g:\ 51 3

103

o e
5 ' -
15\%35\,}‘_\/\9 - 7.9/  AJAYAN BAY 190 200
5
29

37 31

110

220

280

\0/ Asan ’ﬁoinl Housing

‘) 297 295
“' 220

250 210
160

140
58
42

128 155

103 110 33
20
77 111 & —N

s a3 -

46
2 18,7
S 16 AL
s

(L i) 7 b
2, 914 Ccoral
- !%1‘41\5"

HAsan Poi

£ coral
& e

3
2
e :’Eoval;v;“f‘ﬁ g
"As'gé'ddb—&n 'u?f,"‘ #land /'

S L e | =

i
—Agrigan lsldd/

g

T \3-ASGADAO-BAY

0w——= a8 77
62 170
130
200 250

220
255 265

280 290
320 340

350 390
430

18 129 3"\2”“‘; 2
B AGANS SMALLCRaA

q ‘
z%fw—‘li A
i cAdelup Poin

- Cool

295 290 230 163

300 295

280 3 240
90 255

250 240 200 130

230 205

210 200 200 188

190 il 183 e

10 . 170 150 soAgana Bay 105 5, a

9053 &

68 46 34

b Ny A zs ’EUTI;//S;/i:‘S\;T,;Z] 1
3 =S I L

’{”’;4‘?\1"%"‘?’?_”%’

7 HARBOR

al

47 85

R DY

al ~J
g
SEhbdsodiart Rock

ho™ Point f
~ i 35

120

5
GFAvAN BAY®

56 46

43 40
5 111

347

7

B 6, 15
2 Ty W0

220

260

19
g d‘j»\ﬁudiflzr}‘l’oinl
1877 8 AvarasaN Bay

6y, S
1 3 734

19/ 00 55123 S

* PASEO DE SUSANNA
S

ral ©

12 o9

54

Sy

360

320

340

280

0

300

295

285
300 250

295 250

‘ 240
200

260 260
260 250 180

240 240
197
240 220

165
2 185

195 Turzzoon Bay

70 160 133 g1 33

e 52 35 C'-i
s 194

63Ypao Pgjnt 23— 751
pos PR

\O

300

220

148

235

200

163

160
200

20

180

120
16 ¢ 23

27

ral reef

20
Fadian Ppint

Coral ledge

50

e 13 43 105

\ > Taogém Point 200

3
4 A 45

250

\ 38

Togcha Point

= )‘Asom‘le Point
“ASANITE BAY
4 4¥pan Point

2. o
.41 3
2 TALOFQFO BAY
Adjoulan Poim

72

7 100 225

S 13 12yLIG BAY 200 350

et 150 215

280
185

38 285

185

110
51 245 290 360

180

47 140 o

150
67

240

115

200
330

120
360

240
195

310
110

195 250 e

125

350

200

100 210

300

170 200 340

270

200 310

70
25

27

Ritidian Point

49

47

100

23

140

240

320

el

130 240

310

380

240

260

375

370

360

£l

aiql:%uc Point
oul g

37

125

190
35

S 5:UIomnia Beach 123

> PAULILUC BAY 25
7 g

38

340

3i5

290

gua_Paint
A

ijen / Rock

260

26

96
180

210
325
430

320
440

505

470

530

520

530

400

530

540

600

240
340

275

140

380

45

50

17

28

62

210

200

170

175

75 165

150

100

34

65

98

18

275 398

120 298 385

202
375

390

120

235 370

140 200

3
e 310

298
130 180 240

66 195

150 200

44 170
140

28 60 158

138
110 60

18

390

205

195

200

35

< Coral reef 80

28

30

" Lafac Point
13

40 160

200

175

240

185

370

290

80

200

36 340

Catalina Point

29
250

Lujuna Point
390
49

290
30 2

100

35 210 400

75 210 460

190

280

340

301

Pagat Point
43
130

38

33
210

120

290

210 340

300
880

300

290

380

P 410
360

400

21p s

an 290 @ 450
350

300 320 %0 0

420

390 C

440

520

500

490

460

EXPLANATION

Area underlain by limestone containing ground water that stands 5 to 7 feet

above sea level. Limestone has high permeability and yields water readily
to drilled wells and tunnels. Locally, especially near boundary with area 7,
relatively impermeable volcanic rock and noncalcareous sediments underlying
the limestone may be present above sea level. Most of the water has a chloride
content less than 100 ppm, but heavy pumping of wells may cause intrusion
of sea water and an increase in salinity
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Area underlain by limestone containing ground water that stands 3 to 7 feet
above sealevel. Limestone has high permeability and will yield water readily
to drilled wells and tunnels. Most of the water has a chloride content less
than 250 ppm, but heavy pumping of wells probably will cause sea-water in-
trusion and an increase in salinity

In subarea 3a the limestone has high permeability, and the water tabie stands

1to 5 feet above sea level. Chloride content of the water ranges from 30 ppm
in interior parts of the subarea to more than 1,000 ppm in coastal parts.
Heavy pumping of most wells will cause sea-water intrusion and an increase
in the salinity of the water. Janum Spring (96), which is at sea level on the east-
ern shore, has a discharge ranging from 1 to 3 mgd and a chloride content of
about 30 ppm

In subarea 3b the water table stands 1 to 5 feet above sea level, and when un-

disturbed by pumping, the water contains 30 to 400 ppm of chloride. Sea-
water intrusion and large increases in salinity occur when wells are pumped
at rates greater than 50 to 100 gpm

In subarea 3c the limestone has lower permeability than the rock in other parts

of area 3, and the height of the water table ranges from about 1 foot above
sea level in coastal parts to about 20 feet in interior parts. The water gen-
erally contains less than about 40 ppm of chloride, but the salinity may rise
in heavily pumped wells. Agana Spring (2) yields water having a chloride
content of 80 to 40 ppm and has an average flow greater than 1 mgd

In subarea 3d the water table stands 1 to 4 feet above sea level, and when un-

disturbed by pumping, the water has a chloride content ranging from 30 to
more than 1,000 ppm. The limestone yields water readily to wells and tunnels,
but pumping causes intrusion of sea water, and most wells yield water having
more than 500 ppm of chloride

Area consisting of limestone caps on hills of voleanic rock. The limestone
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contains thin bodies of high-level ground water that are perched on relatively
impermeable volcanic rocks. The water discharges at springs at the edges of
the limestone caps. Flow of the springs varies greatly with seasonal rainfall

Area in coastal parts of southern Guam underlain by limestone, alluvium, and
beach deposits containing ground water. Most of the water is brackish.
Locally, deposits of alluvium may contain water having less than 500 ppm of
chloride, but the yields are low. The limestone and beach deposits have gen-
erally high permeability

Area underlain by volcanic rock and noncalcareous sediments, which contain
large amounts of ground water but have very low permeability, and by lime-
stone, which contains only meager amounts of ground water.

The water-bearing materials of subarea 6a are largely volcanic rock and associ-
ated sediments. Height of the water table ranges from a few feet above
sea level in coastal lowlands to several hundred feet in interior highlands.
Wells have low yield and high drawdown. Average specific capacity of wells
is about 1 gpm per foot of drawdown. Numerous small springs and seeps
occur in valleys

Subarea 6b is underlain by limestone that rests on a steeply dipping surface
eroded in volcanic rock and noncalcareous sediments. Meager amounts of
ground water may occur locally perched on the volcanic rock, but most of the

limestone is dry
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Area underlain by permeable limestone that lies above sea level on relatively
impermeable volcanic rock and noncaleareous sediments. The limestone con-
tains little or no ground water. Wells drilled into voleanic rock would have
very low yields

@) 72
Drilled well
131

Drilled well, plugged or abandoned
79
Basal tunnel

93
O
Dug well
m 134
Dug well, filled or abandoned

32

O~

Spring
e 350

Stream-gaging station
Numbered stations are cited in text

Hydrology by Porter E.

—— 25/

— 20’

Ward, 1962
13213

13°13¢
144°36'

Base by Army Map Service 330 S5e 270

220

407

400

45!

50/

557/ INTERIOR—GEOLOGICAL SURVEY, WASHINGTON.D. C.—1965—W65149

144°58'



