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No. USGS No. USGs

used in | Cenozoic | Field Description of localify used in | Cenozoic | Fileld Description of locality
this No. No. this No. No.
report report
GRAYWACKE GRIT MEMBER OF BOHIO MARINE MEMBER OF BOHIO(?) FORMA-
FORMATION QUEBRANCHA SYNCLINTE, TION GATUN LAKE ARESA, CANAL
PANAMA zoNE-—continued

39 | 127 | South bank of eastward-flowing tribu- 41b 18839 209 | East side of Palenquilla Point, head of
tary of Rio Quebrancha, 375 meters cove north of triangulation station
west-northwest, of Transisthmian and southwest of Corozo Island.

| Highway bridge across Rio Que- Jaleareous coneretion in soft sand-
| brancha. Sandy siltstone in basal stone. W.P.Woodring, 1954. Not
: part of graywacke grit member of plotted.

‘[ Bohio fOl‘Il']ﬂvtiOiL ) T. F. Thompson 42 17692 149 | Northeast coast of I'rinidad Tsland.
! and W. P. Woodring, 1949, Smaller Sandy siltstone, basal 3 meters of
| Foraminifera. exposed section.  T. . Thompson
;T and W. P. Woodring, 1949. Also
" MARINE MEMBER OF BOHIO(?) ¥FORMA- larger Foraminifera (Cole, 1952
TION GATUN LAKE ARKA, CANAL ZONE [1953]).

ol Vamos Vamos station, Panama Canal, 42a 17693 | 149a S&}mC 100%}11W and same part Of‘St‘Oﬁ(m‘,
X but from thin alcareous layer.
ina cut about 2 meters above level T. F. Thompson and W. P. Wood-
of canal. Collected by F. Sensa Lo . "

. o ring, 1949. Not plotted.

received from Alexander Agassiz, . . ) .

1891, [A submerged locality off 42h L. 148b | Same llocahtyt, about 3 meters higher

Palenquilla  Point west of Barro STT'“‘L%gl'&lﬂ?l(lftny anf-met:er ledge-

Colorado Island, originally on south forming silty }n@dmnpgrz’mu‘xc(l cal-

pank of French Canal] TLocation careous sandstone cobntaining few

approximate, smzﬂi pebbles, few worn small he‘zLds
402 2683 18 | Vamos Vamos, lot 1. R. T. Hill, 1895, | Q.f t‘f\l('a1“8011§ &lgzte,’ and Yx:orn shell

[The six collections from Vamos { tips of va'zfellaa‘ T'. F. Thompson

Vamos are presumably from the :1f1<1 \V: P Woodring, ]Q4~9. Lzlj‘g‘el'

same locality.] Not plotted. Foraminifera (Cole, 1952 [1953]).
40b 2685 19 | Panama Canal at Vamos Vamos and Not plotted.

10.5 kilometers from Colén. R. T. 42¢ 17965 | 149¢ | Samc locality, sandy siltstone about

Hill, 1895. [The designation “and 4.5 meters stratigraphically above

10.5 kilometers from Colon’ should locality 42b.  T. F. Thompson and

be deleted. Vamos Vamos was W. P. Woodring, 1949. Not plotted.

about 20 kilometers from Coldn.] |

Not plotted. { BOHIO FORMATION, GATUN LAKE
40c 2687 26 | Vamos Vamos, lot 2. R. T. Hill, 1895. { ARMA, CANAL ZONE

Not plotted. '

404 | 6028 | __ Vamos Vamos, lower bed. D, F. Mac- 42d 18837 207 | Barro Colorado Island, northern part
Donald and 'T. W. Vaughan, 1911 of island, stream heading west of
(MacDonald, 1919, p. 542, pl. 154). Miller Trail near Miller 17,4 about
Not plotted. 160 meters above mouth. Some-~

40e | 6028b |- .. Vamos Vamos, upper sandstone. D. F. what ealearcous mediuin-grained
MacDonald and T. W, Vaughan, 1911 subgraywacke. W. P. Woodring,
{(MacDonald, 1919, p. 542), Poorly 1954.
preserved molds in weathered sand- 42e 18835 205 | Barro Colorado Island, porthern part
stone.  Not plotted. of island, stream southeast of I'ucrtes

41| 17716 148 | Fast side of promontory 375 meters House, about 275 meters above
! southeast of Palenquilia Point, west mouth. Conglomerate. w. P
of Barro Colorado Island. ILoose Woodring, 1954. Not plotied.
calcareous coneretions at water’s 42f | 18836 | 206 | Barro Colorado Island, same stream
edge. I F. Thompson and W. P. as that for loeality 42¢, but about
Woodring, 1949. 60 meters upstream and from slide
41a | 18838 | 208 | East side of Palenquilla Point, wide on west side of stream. Poorly
cove east of triangulation station. | sorted subgraywacke. W. P. Wood-
Approximately same as loeality 41a, | ring, 1954. Not plotted.
but from soft weathered medium-
grained sandstone. W. P. Wood- 4 The trails on Barro Colorade Island have eonsecutively numbered signs at in-

ring, 1954. Not plotted.

tervals of 1 hectometer, starting from the laboratory at the launch landing or at the
end of the trail heading toward the laboratory.
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GEOLOGY AND PALEONTOLOGY OF CANAL ZONE

No. UBGS No. USGS
used in | Cenozoic Field Description of locality used in | Cenozoic Field Description of locality
this No. No. this No. No.
report report
BOHIO FORMATION, GATUN LAKE AREA, MIDDLE MEMBER OF CAiMITO FORMA-
CANAL zONE—continued TI0ON, GATUN LAKE AREA, CANAL
zoNE—continued
412¢ 18832 203 | Barro Colorado Island, northern part
of island, stream crossing Pearson 49 6021 | ... .. Limestone on relocated line of Panama
Trail at Pearson 6, about 365 meters Railroad opposite San Pablo. TFirst
above mouth. Poorly sorted sub- limestone outerop north of Caimito
graywacke. W. P. Woodring, 1954, station, about 4 miles (6.5 kilome-
42h o ___ 215 | Barro Colorado Island, eastern part of ters) north [west] of Gamboa bridge.
island, stream east of Shannon Trail, D.F.MacDonald and T. W, Vaughan,
about 365 meters southeast of Shan- 1911 (MacDonald, 1919, p. 539, pl
non 1, Somewhat caleareous coarse- 154). |Typelocality of Lepidocyclina
grained gritty subgraywacke, W. P, vaughani. First cut northwest of
Woodring, 1954, Larger Forami- Darien, now covered with soil and
nifera. vegetation, A later collection from
421 18845 | 215a | Barro Colorado Island, same stream same loecality was given the perma-
as that for locality 54b, but 30 mcters nent number 6673.]
downstream. S)Oft mudd}’ subgray- 51 3 44 | Trail 1.2 kilometers north of Darien.
“_’fi’c’ke' W. P. Woodring, 1954. Caleareous tuffaccous sandstone. S,
Not plotted. M. Jones and W. P, Woodring, 1047,
BOWIO TORMATION, PACIFIC COASTAL, Larger Foraminifera.
AREA, PANAMA 153 N 45 | Tield in peninsula 3 kilometers south-
A3 e 39 | Transisthmian Highway, 9 kilometers southeast of Frijoles. Pebbly cal-
north-northwest of junciion with careous tulfaceous sandstone., 8. M.
Panamd National Highway, about Jones and W. P. Woodring, 1947.
100 melers north of Continental Larger TForaminifera (Cole 1952
divide. Lens of algal limestone. [1953]).
J. A, Tavelli and W. P. Woodring, 521 6024b . _.__._ Limestone above foraminiferal marl at
1947. Larger Foraminifera (Cole, Rio Agua Salud bridge, about 0.3
1952 [1953]). mile (475 meters) north of Irijoles,
44 17435 109 | 375 meters north-northwest of locality relocated Panama Railroad. D. T,
43. Lens of algal limestone. W. P. MacDonald and T. W. Vaughan,
Woodring, 1949, 1911 (MacDonald, 1919, p. 540, plL
45 18375 38 | Transisthmian Highway, 1 kilometer 154). Also corals (Vaughan, 1919a,
north-northwest of junction with p. 209). [A submerged locality,
Panamd National Highway. Lens originally downstream from Rio
of algal limestone, J. A, Tavelli Agua, Salud Qulveri;,] Location ap-
and W. P. Woodring, 1947. Also proximate.
lzxr%er\ Foraminifera  (Cole, 1952 52a 5008 | _.___ Limestone 1 mile or less (0.5 kilome-
[1953)). ters) north of Frijoles on relocated
MIDDLE MEMBER OF CAIMITO FORMATION, Panama Railroad. D. ¥. MacDon-
GATUN LAKE AREA, CANAL ZONE ald, 1911. Presumably same as
46 | . . 41 | Peninsula 2 kilometers east-southeast locality 52 Not plotted.
of Darien. Idmestone. 8. M. Jones 5 0 53 | Low islet 400 meters northeast of land-
and W. P. Woodring, 1047, Larger ing at Barro Colorado Island. Soft
Foraminifera, sandy ecalcareous siltstone, 8. M.
47 4. 42 | Rast side of peninsula 1.3 kilometers Jones and W. P. Woodring, 1947.
cast-southeasé of Darien. Lime- Larger Foraminifera (Cole, 1952
stone. S. M. Jones and W. P. [1953)]).
Woodring, 1947. Larger Foraminif- 57 S 46 | Barro Colorado Island, northeastern
era. part of island, siream immediately
48 | 43 | About 45 meters eastward up path from east of laboratory clearing, 150

west landing at Darien. Algal lime-
stone. 8. M. Jones and W. P. Wood-
ring, 1947. Larger Foraminifera
(Cole, 1952 [1953]).

meters upstream from mouth af
launch landing. Calecareous tuffa-
ceous sandstone. W. P. Woodring,
1947. Larger Foraminifera.
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No. USGS No. USGS
used in | Cenozoic Field Description of locality used in | Cenozoic Field Description of locality
this No. No. this No. No.,
report report
MIDDLE MEMBER OF CAIMITO FORMA- MIDDLE MEMBER OF CAIMITO FORMA-
TION, GATUN LAKE AREA, CANAL TION, GATUN LAKE AREA, CANAL
zZoNE—continued ZONE-—continued
b4a | ______. 214 | Barro Colorado Island, northeastern 541 18842 212 | Barro Colorado Island, southwestern
part of island, second stream east part of island, second stream north-
of laboratory clearing, 150 meters west of end of Armour Trail, 60 meters
above moufth. Soft sandstone., W, above mouth. Gritty sandstone con-
P. Woodring, 1954. Larger Foramini- taining larger Foraminifera and mol-
fera. Not plotted. lusks, and somewhat calcareous sand-
54 [ ... 202 | Barro Colorado Island, northwestern stone containing mollusks. W. P.
part of island, stream heading nor¢h Woodring, 1954.
of Zetek Trail at Zetek 9, about 550 H54m 18843 213 | Barro Colorado Island, southwestern
meters in direct line north-northwest part of island, small stream 400
of Zetek 9. Calcareous tuffaceous meters northeast of end of Armour
sandstone. W. P. Woodring, 1954. Trail, 15 meters above mouth.
Larger Foraminifera. Not plotted. Medium-grained sandstone contain-
Bde (.. 202a | Barro Colorado Island, same stream as ing somewhat calecareous Iumps.
that for locality 54d, but about 200 W. P. Woodring, 1954.
meters downstream. Soft limestone. 54n 18844 | 213a | Barro Colorado Island, same stream as
W. P. Woodring, 1954. Larger For- that for locality 54, but 100 meters
aminifera. Not plotted. above mouth. Fine-grained silty
54f y___..___.1 201 | Barro Colorado Island, northwestern sandstone containing small Foram-
part of island, stream crossing Stand- inifera and mollusks. W. P. Wood-
ley Trail at 60 meters northwest of ring, 1954. Not plotted.
Standley 11, about 30 meters down- BS o weo.._y Pefia Bilanca. Type locality of Lepido-
stream from trail, Soft limestone. cyelina coneller. A submerged local-
W. P. Woodring, 1954. Larger ity, originally on west bank of Rio
Foraminifera. Chagres. Location approximate.
54g 18840 210 | Barro Colorado Island, western part of 55a 18846 216 | Pato llorqueto Island, south coast
island, first stream north of Zetek about 200 meters west of southeast
Iouse, about 300 meters above end of island. Tuffaceous siltstone
mouth. Soft medium-grained sand- containing small Foraminifera and
stone. W. P. Woodring, 1954. mollusks, W. P. Woodring, 1954.
54h 18841 | 210a | Barro Colorado Island, same stream as 55b 18847 | 216a | Patc Horqueto Island, south coast
that for locality 54g, but at mouth. about 75 meters west of southcast
Soft sandstone containing caleareous end of island, Conglomerate. W,
fumps. W. P, Woodring, 1954. P. Woodring, 1954. Not plotted.
Not plotted. 56 6025 ... ___ Toraminiferal marl and coarse sand-
541 1 ____ {211 | Barro Colorado Island, western part of stone about 200 yards (200 mcters)
island, mouth of small stream 450 south of southern end of switch at
meters in direet line south-southeast Bohio Ridge station, relocated Pan-
of Zetek House. Soft sandstone. ama Railroad. D. F. MacDonald
W. P. Woodring, 1954. Larger Fo- and T. W. Vaughan, 1911 (Mag-
raminifera. Dounald, 1919, p. 540, pl. 154).
54j 18833 204 | Barro Colorado Island, southwestern |Type locality of Lepidocyclina pan-
part of island, stream crossing Con- canalis, Operculinoides panamensis,
rad Trail at Conrad 2, about 365 and Miogypsina panamensis.}
meters upstream from mouth. Soft 56a |- ... .. 55 | Panama Railroad, east side of second
sandstone. W. P. Woodring, 1954. cut southeast of Bohio Peninsula.
54k 18834 | 204a | Barro Colorado Island, same stream as Soft, caleareous tuffaceous sandstone,

that for loeality 54j, but about 60
meters upstream above mouth. Soft
sandstone. W. P. Woodring, 1954.
Not plotted.

S. M. Jones and W. P. Woodring,
1947. TLarger Foraminifera (Cole,
1952 [19538]). Same as locality 56.
Not plotted.



Panamid, S. A., 125 meters north-
west  of Transisthmian Highway
bridge across Rio Gatuneillo. Lower
part of limestone. T.F. Thompson
and W. P. Woodring, 1947.

118 GEOLOGY AND PALEONTOLOGY OF CANAL ZONE
No. UsSGs No. USGS
used in | Cenozoic Field Description of locality used in | Cenozoic Field Deseription of locality
this No. No. this No. No.
roport report
MIDDLE MEMBER OF CAIMITC FORMA~ QUEBRANCHA LIMESTONE MEMBER OF
TION, GATUN LAKE AREA, CANAL CAIMITG FORMATION, QUEBRANCHA
zoNE—continued SYNCLINE, PANAMA-—continued

57 6026 | __._| Foraminiferal coarse sandy marl about 62a |- ... 1la | Quarry of Cia. Cemento Panami, 8. A,
halfway between Monte Lirio and 150 meters northwest of locality 11.
Bohio Ridge, relocated Panama Rail- Middle part of limestone. J. R.
road. D. ¥. MacDonald and T. W. Schuliz and W. P. Woodring, 1947,
Vaughan, 1911. (MacDonald, 1919, Larger Poraminifera (Cole, 1952
p. 541, pl. 154). Also corals {1953]). Not plotted.

(Vaughan, 1919a, p. 208).
57a 5901 .. ____ Relocated Panama Railroad about 2 LOWER PART OF CAIMITO FORMATION,
miles (3 kilometers) south of Mitch- MADDEN BASIN, PANAMA
elville [Monte Lirio}l. D. F. Maec-
Donald, 1911, Bame as locality 57 63 .. 29 | Transisthmian Highway, 4 kilometers
Not plotted. north-northwest of Rio Chagres
bridge. Sandy Hmestone in  cal-

UPPER MEMBER OF CAIMITO FORMATION, carcous sandstone-siltstone member.
GATUN LARE AREA, CANAL ZONE W. P. Woodring, 1047. Larger

58 |.ooao 54 | Puma TIsland, in front of shed near Foraminifera.
erest of istand. Iard calcar?ous 64 (... 30 | Transisthmian Highway, 3.3 kilome-
Sa_ndstc,me’ 5. M. Jones and W. P ters north-northwest of Rio Chagres
W.oodm/mg, 1947(‘ ]”al’gel' Forami- bridge. Medium-grained calcareous
nifera (Cole, 1952 [1953]). tuffaceous sandstonc in calcareous

UNDIFFERENTIATED CATMITO FORMA~ sandstone-siltstone member. W. P,
110N, R0 MANDINGA AREA, CANAL Woodring, 1947.  Larger Foraminif-
ZONT era (Cole, 1952 [1953]).

59 | 110 | Northward-flowing fributary of Rio 65 5907 ... Rio Chagres al locality where trail from
Mandinga, 3.3 kilometers southwest Alhajuela reaches rviver, about 6
of west end of Camboa bridge. miles (10 kilometers) by river above
Medium-grained poorly sorted silty Alhajuela.  D. F. MacDonald, 1911.
tuffacecus sandstone. R. H, Stew- [A submerged locality.]
art, 1948, Also colleetion by W. P. 66 8386 | Rio Chagres about a mile (1.5 kilome-
Woodring, 1949. Larger Torami- ters) below mouth of Rio Pequend,
nifera (Cole, 1952 [1953]). limestone at Marcelito, just below

60 1 17685 | 111 | 300 meters upstream from locality 59. Bajilla Rain Gage Station. A. A.
Pebbly calcareous tuffaceous sand- Olsson, 1919. [A submerged local-
stone.  W. P. Woodring, 1949. ity.] Location approximate.

61 | 112 | About 45 meters west of pipe-line road . . B L o L
and 3.5 kilometers west-soubhwest 67 ool 121 | Rio Chilibrillo, 650 meters above bridge
of west end of Gamboa bridge. on ‘road to Casa Larga. Coarse-
Limestone. W. P, Woodring, 1949. grained poorly sorted caleareous
Corals. somewhat tuffaceous sandstone in

calcareous sandstonc-siltstone mem-

QUEBRANCHA LIMESTONE MEMBER OF ber, about 15 meters above base of
CAIMITO FORMATION, QUEBRANCHA Caimito formation. W. P. Wood-
SYNCLINE, PANAMA ring, 1949. Targer TIoraminifera

62 16939 11 | North side of Transisthmian Highway (Cole, 1952 [1953]).
at entrance to plant of Cia. Cemento 68 | 120 | Rio Chilibrillo, 325 meters above bridge

on road to Casa Larga. Very fine-
grained silty sandstone in calcareous
sandstone-siltstone member. W. P.
Woodring, 1949. Smaller TForami-
nifera.
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No.
nsed in.
this
report

USGS
Cenozoie
No.

Tield
No.

Deseription of locality

69

70

T4a

=1

(23

16957

16944

17439

17493 ]

17437

5906a

130

40

-

142

1424

133

LOWER PART OF CAIMITO FORMATION,
MADDEN BASIN PANAMA—continucd

Rio Chilibrillo, 1 kilometer beclow
bridge on road to Casa Larga.
Medium-grained somewhat calcare-
ous and somewhat tuffaceous sand-
stone in caleareous sandstone-sili-
stone member, about 300 meters
above base of Caimito formation.
W. P. Woodring, 1949. Larger Fo-
raminifera (Cole, 1952 [1953]).

Rio Chilibrillo, 1.5 kilometers below
bridge on road to Casa Larga.
Sandy siltstone in calearecus sand-
stone-siltstone member. W. P, Wood-
ring, 1949, Smaller Foraminifera.

Tranststhmian IHighway, 1 kilometer
northiwest of Madden Highway over-
pass,  Limestone in pyroclastic-clay
member, J. R. Schultz and W. P,
Woodring, 1947.

Madden Highway, 1.7 kilometers
northwest of Transisthmian High-
way underpass. Limestone in pyro-
clagtic-clay member. J. A, Tavelli
and W. P. Woodring, 1947.

Transisthmian Highway, 2 kilometers
northwest of Madden Highway over-
pass. Limestone in pyroclastie-clay
member, J. R. Schultz and W. P.
Woodring, 1947,

Transisthmian Highway, 1.5 kilometers
south of Rio Chilibrillo bridge.
Conglomerate near top of pyro-
clastic-clay member. W. P. Wood-
ring, 1949,

Same locality,
stonce overlying conglomerate.
Woodring, 1949. Not plotted.

Trausisthmian Highway, 0.5 kilometer
north of Rio Chagres bridge. Clay
at top of pyroclastic-clay member,
T. ¥F. Thompson and W. P. Wood-
ring, 1949. Also smaller Forami-
nifera.

Coarse-grained sand-
W.P.

UPPER PART OF CAIMITO FORMATION,
MADDEN BASIN, PANAMA

Rio Chagres about 1.5 miles {2.5 kilo-
meters) above Alhajuela, about 50
to 75 feet (15 to 23 meters) strati-
graphically below 17¢ (5905), in
lighter colored limestone. D. F.
MacDonald, 1911. [A submerged
Jocality.] Location approximate.

No.
used in
this
report

UsGS
Cenozoic
No.

Field
No.

Description of locality

77

78

81

83

84

K4a

5906b

5905

8399

8398

=3
A
w
<

16932

16929

17494

16930 |

17941

17942

8a

10

104

10b

UPPER PART OF CAIMITO FORMATION,
MADDEN BASIN, PANAMA-—continued

Same locality, 10 to 25 feet (3 to 7
meters) lower stratigraphically, in
hard limestone. D. I'. MaeDonald,
1911,  [A submerged locality.] Not
plotted.

Rio Chagres about 1.25 miles (2 kilo-
meters) above Alhajuela, about 50
to 75 feet (15 to 23 meters) sirati-
graphically below 17b (5904). D. F.
MacDonald, 1911. [A submerged
locality, about 375 meters southwest
of locality 76.}] Not plotted.

Rio Chagres, pebbly limy sandstone
at Purgatorio, about 2 miles (3.2
kilometers) below mouth of Rie
Pequini. I, R. Lloyd, 1914. [A
submerged locality, probably about,
750 meters northeast of locality 76.3
Not plotted.

Rio Chilibrillo. A. A. Olsson, 1919.
[Location indefinite.] Not plotted.

Cave near Chilibre River, about 6
miles (10 kilometers) from. Alhajuela.
August Busck, 1911, [Matrix con-
sists  of sandstone. Presumably
near locality 81.] Not plotted.

Transisthmian Highway, 1.2 kilome-~
ters south-southwest of Rio Chili-
brillo bridge, about 150 meters west
of highway. Chilibrillo limestone
member. J. R. Schultz and W. P.
Woodring, 1947.

Transisthmian Highway, 650 meters
south-southeast of Ric Chilibrillo
bridge. Caleareous sandstone mem-
ber. J. R. Schultz and W. I>. Wood-
ring, 1947,

Transisthmian Highway, 75 meters
south of locality 82. Calcareous
sandstone member, W. P. Wood-
ring, 1949. Not plotted.

Transisthmian Highway, 400 mecters
north of Rio Chagres bridge. Cal-
careous sandstone member. J. R.
Schultz and W. P. Woodring, 1947,

Transisthmian Highway, west end of
north abutment of Rio Chagres
bridge. Calcareous sandstone mem-
ber. T. F. Thompson and W. P.
Woodring, 1949.

Same locality, but at east end of
abutment.  Calcareous sandstone
member. W, P. Woodring, 1949.
Not plotted.
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GEOLOGY AND PALEONTOLOGY OF CANAL ZONE

No. USGS
used in | Cenozoic Field Description of locality Description of locality
this No. No.
report
UPPER PART OF CAIMITO FORMATION, UNDIFFERENTIATED CAIMITO FORMATION,
MADDEN BASIN, PANAMA—continued RfO CHAGRES AREA, CANAL ZONE

85 5903 _.. Rio Chagres, top of hill opposite Trail 750 mcters southwest of Nuevo
Alhajuela. [Alhajuela sandstone San Juan. Coarse-grained conglom-
member.] D. ¥, MacDonald, 1911. eratic pebbly sandstone. T. F.
[For location of Alhajucla see Reeves Thompson and W. P. Woodring,
and Ross, 1930, pl. 5.] 1949. Larger Foraminifera.

85a 8385 |.._ Rio Chagres, top of hill opposite Rio Chagres, limestone at and a liitle
Alhajuela.  [Alhajuela sandstone above Las Cruces. D. T. Mac-
member.] A, A, Olsson, 1919, Donald, 1913. [A submerged local-
Same as locality 85. Not plotted. ity.] Loecation approximate.

86 5904 | ... __ Rio Chagres, ¥ to ¥ mile (200 to 400 Rio Chagres, limestone a little below
meters) above Alhajuela. [Alha- Las Cruecs, on north bank of river.
juela sandstone member.] D. F. D. F. MacDonald, 1913. [A sub-
MaeDonald, 1911. [A submerged merged  locality a short distance
locality, about 400 meters north of south of locality 94.] Not plotted.
locality 85.] Not plotted.

87 5874 | _____ Rio Chagres between Alhajuela and El LOWER PART OF CAIMITO FORMATION,
Vigia. [Presumably Alhajuela sand- PACIFIC COASTAL AREA, PANAMA
stone member.] H. Pittier, 1911.

[For location of El Vigia see Recves Transisthmian ITighway, 325 meters
and Ross, 1930, pl. 5. [A submerged north of junetion with Panamg
locality, too indefinite to plot.] National Highway. Thin lens of

88 17682 143 | 1.6 kilometers northwest of Madden algal limestone in tufl and tuffaceous
Dam, on abandoned Public Roads sandstone. J. A. Tavelli and W. P,
Administration road to powder mag- Woodring, 1947. Larger Foraminif-
azine. Alhajuela sandstone mem- era (Cole, 1952 [1953]).
ber. W. P. Woodring, 1949. Panamd National Highway, about 175

89 16956 17 | Madden Highway, 1 kilometer north- meters northeast of junction with
west of Madden Dam. Alhajuela Transisthmian Highway. Lens of
sandstone member. J. R. Schultg, algal limestone in tuff and tuffaceous
T. ¥. Thompson, and W. P. Wood- sandstone. T, ¥. Thompson and
ring, 1947, W. P. Woodring, 1947. Larger

90 17683 144 | 1.2 kilometers south-southwest of Foraminifera..

Madden Dam, on road between Borrow pit on nporth side of road to
Madden Highway and» Transisth- housing development, about 3.2
mian  Highway. Alha]uela Sa'nd- kilometers northeast of Toedmen.
stone member. W. P. Woodring, . . )

1949, Fine-grained tuff. T. F. Thompson
90a 17684 | 144a | 30 meters southwest of locality 90. and W. P. Woodring, 1947. Larger
Alhajucla sandstone member. W. Foraminifera,

P. Woodring, 1949. Not plotted.

91 16952 9 | Transisthmian Highway, 1.3 kilome- LOWER PART OF CAIMITO FORMATION,
ters southeast of Rio Chagres bridge. MADDEN HIGHWAY AREA, CANAL ZONE
Alhajuela sandstone member. J.

R. Schultz and W. P. Woodring, Stream about 100 meters west of
1947 Madden Highway and 1.6 kilometers
92 16940 16 | Madden Iighway, 2 kilometers south-

southeast of Madden Dam. Alha-
juela sandstone member. J. R.
Schultz, T. F. Thompson, and W,
P. Woodring, 1947.

northeast of junction with Gaillard
Highway. Limestone T. F.
Thompson and W, P. Woodring,
1947. Larger Foraminifera
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No. | USGS No. | UsGS _ _
used in ; Cenozoie Field Description of locality used in | Cenozoic Field Description of locality
this No. No. this No. No.
report report
CULEBRA FORMATION, GAILLARD CUT, CULEBRA FORMATION, GAILLARD (UT,
CANAL ZONE CANAL ZONE—continued
98 | 16942 | 35a | West side of Gaillard Cut, canal sta-
tion 1600.5> TFloat from Culebra for- 99h 5857 ... Near canal station 1610. D. I, Mac-
mation. T. G. Moran and W. P. Donald, 1911. Not plotted, prac-
Woodring, 1947. Not plotted, same tically same as locality 99¢.
as locality 120. 100 | 6620a |__._._| Near canal station 1614. D. F. Mac-
99 6019 1. Tower half of scction near Las Cas- Donald and T. W. Vaughan, 1911.
cades, exact horizon not known. D. Plotted on plate 2. [Localities
¥. MacDonald and T. W. Vaughan, 6020a to 6020c¢, inclusive, underlie
1911. [Presumably float near canal 6019a (MacDonald, 1919, p. 538).
station 1610.] Not piotted. Type locality of  “Orbitolites”
99%a 6019a |- ___ Near canal station 1611. D. ¥. Mac- americana.]
Donald and T. W. Vaughan, 1911. 100a | 6020b _| Near canal station 1614. D. F. Mac.
Also larger TForaminifera ({Cole Donald and T. W. Vaughan, 1911.
1953a). Plotted on plate 2. [Local- Not plotted.
ities 6019a to 6019g, inclusive, are 160b 6020¢ |- ___._ Near canal station 1613, D. F. Mac-
located between canal stations 1606 Donald and T. W. Vaughan, 1911,
and 1611 and are arranged in up- Also corals (Vaughan, 1919a, p. 208).
ward sequence in that order. For Not plotted.
stratigraphic section see MacDonald, 101 16943 34 | West side of Gaillard Cut, canal sta-
1919, p. 537-538 and for general tion 1619. Black clay 60 centi-
location see MacDonald, 1919, pl meters below base of Hmestone, T,
154, Location with reference to the G. Moran and W. P. Woodring,
canal stations are taken from man- 1947. Plotted on plate 2.
useript structure sections prepared 102 6012a |___.__| Near eanal station 1723. D. F. Mac-
by MaeDonald. The construction- Donald and T. W. Vaughan, 1911
period localities in Gaillard Cut pre- Plotted on plate 2. [For strati-
sumably represent the excavated graphic section including localitics
prism of rock. Those plotted are 6012a and 6012b see MacDonald,
shown by the symbol for submerged 1919, p. 537 and for general location
localities, though many may be see pl. 154.]
above the level of the canall] 102a 6507 |.. . __ Lower part of Culebra formation
99b | 6019b |._._ Near canal station 1611, D. F. Mae- about 0.25 mile (300 meters) south
Donald and T. W. Vaughan, 1911. of Empire bridge, altitude 55 feet
Not plotted. (17 meters). D. F. MaeDonald,
99¢ 6019¢ |__..__| Canal station 1610, D. F. Maec- 1911. (Probably near canal station
Donald and T. W. Vaughan, 1911. 1720.) Not plotted.
Not plotted. 103 | 6012b {______| Near canal station 1717. D. ¥.
99d | 60194 [______| Canal station 1609. D. F. Maec- MacDonald and T. W. Vaughan,
Donald and T. W. Vaughan, 1911, 1911. Plotted on plate 2,
Not plotted. 104 16933 31 | West side of Gaillard Cut, canal sta-
9% | G019¢ |__....| Near canal station 1608, D. F. Mac- tion 1730. Sandy pebble bed in
Donald and T. W, Vaughan, 1911. almost  black mudstone., T. G,
Not plotted. Moran and W. P. Woodring, 1947,
99f 6019f [___ .. _{ Near canal station 1607. D. F. Mac- Plotted on plate 2.
Donald and T. W. Vaughan, 1911, 104a 6976 |._____| Culebra (Gaillard) Cut, about midway
Also larger TForaminifera (Cole, between Empire and Culebra, about
1953a). Not plotted. 50 feet (15 meters) below original
99g | 6019g |--.__.| Canal station 1606. D. F. Mac- surface.  Received from George
Donald and T. W. Vaughan, 1911, Gaillard, 1909. [Prcsumably near
Also larger Foraminifera (Cole, canal station 1730.] Not plotted.
1953a). Plotted on plate 2. [As- 104b 5863 |_.__._; Conglomerate near canal station 1731,
signed by MacDonald to Emperador about 0.3 mile (0.5 kilometer) below
limestone member, but apparently Empire bridge. D. F. MacDonald,
represents a sandy limestone referable 1911,  Nof plotted.
to the Culebra formation proper.] 105 6517 |._.___| East side of canal opposite Culebra

s The canal stations are located along the center alinegment of the canal at intere
vals of 100 feet (30.5 meters) and are numbered from the Caribbean terminus to the

Pacific terminus.

railroad station. D. F. MacDonald,
1913, [Between canal stations 1750
and 1760.] Not plotted.
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No. USGS
used in | Cenozoic Field
this No. No,
report
106 6012¢ | .. ___
107 6012d | _. _.
108 Cn 1

108a

108b

108¢

109

110

110a

16951

4897

5859

6013

16886

6508

Description of locality

CULEBRA FORMATION, GAILLARD CUT,
CANAL ZONE—continued

Near canal station 1759, D. F. Mac-
Donald and T. W. Vaughan, 1911.
Plotted on place 2. [For strati-
graphic sections including localities
6012a to 6012¢ inclusive, sce Mace-
Donald, 1919, p. 836-537 and for
general locations see plate 154.]

Near canal station 1768, Calearcous

sandstone. D. . Mac¢Donald and
T. W. Vaughan, 1911, Also larger
Foraminifera.  [Type locality of
Mrogypsing cushmani.] Plotted on
plate 2.

West side of Gaillard Cut, canal station
1759. Irark gray calcarcous mud-

stone 1.5 meters above water level, |

Bee stratigraphic scction, page 35
J. R. Schultz and W. P. Woodring,
1947.  Smaller Foraminifera. Not
plotted.

Same locality, fioat 7.5 mecters below
uppermost calcareous sgandstone of
Culebra formation. J. K. Sechultz
and W. P. Woodring, 1947. Not
plotted.

Hast side of Culebra [Gaillard] Cut,
about three-fourths mile (1.2 kilo-

meters) northwest of Gold Hill.
Sidney  Paige, 1908, [Presumably
near canal station 1760.] Not
plotted.
West side of canal, canal station 1760
D, ¥, MaeDonald, 1911. Not
plotted.

Fast side of Culebra [Gaillard] Cut,
opposite Culebra. Pebbly ealcarcous
sandstone. D. ¥. MacDonald and
T. W. Vaughan, 1911 {(MacDonald,
1919, p. 536, plate 154). [Canal sta-
tion 1762.] Plotted on plate 2.

East side of Gaillard Cut, canal station
1754, about 60 meters northeast of
edge of canal and about 100 mcters
northwest of northwest edge of
Culebra Extension slide.  Tuffaceous
sandstone and caleareous concerctions
i transition zonc betwecn Culebra
and Cuearacha formations. J. R.
Schultz and W. P, Woodring, 1947,
Plotted on plate 2.

Tast side of Culebra [Gaillard] Cut,
canal stalion 1755, upper part of

Culebra formation. D. F. Mac-
Donald, 1913. Not plotted; ap-

proximately same as locality 110.

No,
used in
this
report

111

1ila ¢

111h

112

1124

113

114

115

115a

CANAL ZONE

USGS
Cenozoie
No.

Field
No.

Description of locality

16887

16888

16910

16927

6011

5860

6505

6515

2|

CULEBRA FORMATION, GAILLARD CUT,
CANAT ZONE-—continued

Stanford University locality 2701, west
side of Gaillard Cut, canal station
1754, altitude 140 feot (42.5 meters).
T. F. Thompson, 1943, Plotted
on plate 2,

West side of Gaidllard Cut, ecanal sta-
tion 1755 and 30 meters norihwest-
ward along strike, about 45 meters
southwest of edge of eanal, Cal-
careots concretions in sandy siltstone
corresponding o top of bed 13 of
seetion on page 35, J. R. Schultz
and W. P, Woodring, 1947, Not
plotted; same as loeality 111,

¢ West side of Gailiard Cut, canal station

1754, from dirty sandstonce brought
to surface by tfcst explosion, c¢vi-
dently from base of bed 13 of section
on page 35. J. R. Schultz and
W. P. Woodring, 1947. Not plotted;
same as locality 111a,

West side of Gaillard Cut, canal station
1759, about 30 meters southwest of
cdge of canal. Basal part of bed 13
of section on page 35. J. R. Schultz
and W. . Woodring, 1947, Pleotted
on plate 2,

Same locality, top of bed 13 of section
on page 35. J. R. Schultz and W. P,
Woodring, 1947. Not plotted.

East side of Culebra [Gaillard] Cut,
near canal station 1845, between
Paraiso and Gold Hill. Foramin-
iferal limy sandstone. D. I'. Mac-
Donald and T. W. Vaughan, 1911
(MaeDonald, 1919, p. 535, pl. 154).
Plotted on plate 2.

West side of Culebra [Gaillard] Cut,
canal station 1847 plus 25 feet (6.2
meters). D. F. MacDonald, 1913.
Plotted on plate 2.

West side of Culebra [Gaillard] Cut,
near canal station 1860. Lower part
of limy sandstone. D. F. Mac-
Donald, 1913. Also larger Foramin-
ifera: Miogypsina wniermedia
(Drooger, 1952, p. 36). Plotted on
plate 2.

West side of Culebra [Gaillard] Cut,
about one-third mile (500 meters)
north [northwest] of Paraiso. D. F.
MacDonald, 1913, Not plotted;
apparently close to locality 115,
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No. USGS No. USGS
used in | Cenozoie Field Description of locality usﬁgsm Celriﬁ)zoic F&%d Deseription of locality
r:gésrt - - report ’ )
CULEBRA FORMATION, GAILLARD CUT, BEMPERADCR LIMESTONE MEMBER OF
CANAT ZONE-—continued CULEBRA FORMATION, CANAT, ZONE-~
continued
115b 6443 | ... A mile (1.6 kilometers) south of Cu-
febra Cut. Ralph Arnold and D. F. 119b 6669 ... __ Upper bed of limestone near tower N,
MacDonald, 1913. [The locality D. F. MacDonald, 1913. Not
data are indefinite, butl this pre- plotted; same as locality 119.
sumably is the collc'cticrn to }\‘hich 119¢ 5856 ... __ Highest limestone necar tower N, be-
MM’ Donzﬁ(.l 1'e(01'_1‘ed na nomtxo.n on tween towers M and N. D, I, Mac-
his Iabel for 6515: “Arnold took Donald, 1911, Not plotted; near
fossils from here.”] Not plotted; tocality 119,
evidently same as locality 115a. i
116 5853 | _____| West side of Culebra [Gaillard] Cut, 120 16958 35 | West side of Galllard Cut, eanal sta-
canal station 1863. Pebbly tuffa- tion 160G0. Caleareous siltstone and
coous sandstone about 2.5 feet (75 limestone. T, G. Moran and W, P.
centimeters) thick, D. ¥. Mac¢Don- Woodring, 1947, Plotted on plate 2.
ald, 1911, Also coral (Vaughan, 120a 8043 1__..._| Las Cascades [west side of Gaillard
1919a, p. 208, cited as locality 5863). Cut, ecanal station 1600}, Lime-
Platted on plate 2. stonie. W. P, Woodring, 1917. Neot
EMPERADOR LIMESTONE MEMBER OF plotted; same as locality 120.
CULWBRA TORMATION, CANAL ZONE 121 16941 84a | West side of Gaillard Cut, canal sta-
. . tion 1619, Limestone overlying clay
117 6014 | .- Limestone on street near railroad at and siltstone. T. G. Moran and
Empire, 0.25 or 0.3 mile {400 or 500 W. P. Woodring, 1047. Not plotted;
meters) north-northwest of railroad Samie as lomlityyl()l. ’
station. D, F. MacDonald and
T, W. Vaughan, 1911 (MacDonald, CUCARACHA PORMATION
1919, pl. 154). Plotted on plate 2; CANAL ZONT ’
location approsimate, based on Mac-
) Donald’s plotted location. 122 | 6012 |._____| Bast side of Gaillard Cut, one-cighth
118 6016 j-.....| Old quarry 0.3 ml‘le {?00 meteré) west- mile (200 meters) north of Gold Hill
Domend w0 . W Fauighan, 1911 carbonaceous shale. . F. Mac
- el y - S carbonaceous shale, . F 80
(Malcl)(%naldl, 1911%’15)1‘ 15;"3%&23(\)1)8)0 Donald and T. W. Vaughan, 1911
corals (Vaughan, 1919a, p. 9N. Y ( g
Plotted on ilate’ 2, loca,t?on approxi- kf?li?fzoéljldliatsg;] hope PR
mate, based on MacDonald’s plotted plate =
loecation. ) . i Ny
118a G444 {...__.| Quarry at Empire. Ralph Arnold, b Bogguﬁiﬁzg M;\T;ILRZ?;JANAMA
1913.  Not plotied; presumably ’ o
same as locality 118 or nearby. 123 | 16955 | 33 | Tast of Gaillard Cut, 200 meters up
119 5858 {....__; Lower part of upper limestone near Rio Masambi from east bank of
tower N. Thought to be equivalent anal. o Masambi epters
01: fossil lot Ga [5856], but bed is not g;iii atIilaolmiT\itJa:i?:I}Gggfler;)m{‘:?li
cllzsoctllgf] ;wac{e;f;i& % ‘s‘;bezziii liferous limestone at hase of La Boca
ald, 1911. rer N was a signe N R ¥ U T
tower on the original line of the ;r‘;;dmz;?rn- 11} 1(; l\;(;rd,‘l,},(md “Q(L
Panama Railroad near Las Cascades. 9 oodring, 1947, ofted on plate
The right-of-way, still recognizable T
at some places as a low artificial 124 | 32 | East side of Gaillard Cut, canal station
ridge, immediately adjoins the leff 1702. Dark, .@lmost black mud-
bank of the eanal in the Las Cas- stone. T. G. Moran and W. P.
sades area. Loecality £10 presum- Woodring, 1947, Smaller Foraminif-
ably is near locality 120.] Not era. Plotted on plate 2.
plotted. 125 5852 .. .- .. East side of Gaillard Cut near Eimnpire
119a 5866 .. .. Upper limestone bed near tower N. bridge. [The Kmpire bridge was
Same as fossil lot 6¢ [5858]. D. F. located approximately at canal sta-
MacDonald, 1911, Also larger Fo- tion 1709.] D. . MacDonald, 1911.
raminifera  (Cole, 1953a). Not Plotted on plate 2; location approxi-
plotted; same as locality 119. mate.
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No. USGS No. USGS
used in | Cenozoic Field Description of locality used in | Cenozoic Field Description of locality
) this No. No. this No. No.
report report
LA BOCA MARINE MEMBER OF PANAMA LA BOCA MARINE MEMBER OF PANAMA
FORMATION, CANAL gzoNE—continued FORMATION, CANAL zONE-—continued
126 6267 |____..! Relocated line of Panama Railroad, a 1293 16953 14 | South side of New Gaillard Highway,
little south of station at New 100 meters southeast of locality 129,
Culebra, about opposite Catholic Hard grayish limestone overlying
church at Culebra, half a mile (750 limestone at locality 129, but part of
meters) northwest of 6268. Same same unit. J. R. Schultz, T. T,
formation as 6268 and 6018. Yel- Thompson and W. P. Woodring,
lowish spherically weathering limy 1947. Not plotted.
sandstone. D, F. MacDonald, 1912. 130 6010 |____._ Near Canal station 1910, northwest of
[Possibly ~ the unnumbered fossil Pedro Miguel Locks. [About 600
locality WQS? of 6018 on MacDonald’s meters northwest of north end of
map (MacDonald, 1919, pl. 154)]. Pedre Miguel Locks.] Mudstone,
Plotted on plate 2; location approxi- D. F. MacDonald and T. W.
) mate. Vaughan, 1911 (MacDonald, 1919,
127 6018 |- ____ Cut on relocated line of Panama Rail- p. 534, pl. 154). Also smaller
road op‘posi‘te Empire, near road Foraminifera; type locality of Sipho-
from Empire to Las Cascades generina transverse.  Plotted on plate
Plantation. Tuffaceous calcare- 2.
ml:{(-2[‘5‘”'&;8“;;‘18{10}?. B”i\(fff])(?\r/;ﬂd 131 6256 |___ Onc-eighth mile (200 meters) cast of
‘;)n 11 19‘19 2‘]“’1‘;25 ’Flot‘tjdacm wagon road ai Bald Hill, 1.5 miles
1lonald, ? pl. - riotied on (2.4 kilometers) south of Miraflores.
plate 2; location approximate. Limestone D. F¥. MaeDonald
127a 6268 |._.___| Relocated line of Panama Railroad, 1912 C‘oi-ml@V(X"-Lﬁro'h‘m» lgl‘)& p’
junetion with track 1,6?“1?"@ down to 269): Presumably ubmr li)cnllit,'y ’132
(,:n:nalb ?zbrw;ccny(j{)ld.{lhll‘ alndv. Eﬁl_ [Bald Hill is identified as the cur-
pie bridge.  X¢ 9“7151 spherically rently unnamed hill immediately
weathering limy sandstone. D. F. northeast of Red Tank. Tor a
) 1o 1e A : ank.
Ma‘(,Dondld, é’l')u’ 1';)13'A I,TOLI;;OJC section at Bald Hill sce MacDonald
o ) ted; presuma ¥ neal locality o (1919, p. 534). His manuscript on
127h 6336 1__.___. Reloeated line of Panama Railroad, the geology of Panamd, includes a
junction with track leading down to sketch ofb’r.,he strata at this locality
(Pia}nu}l :bie?weex;'glc;ld. lnl‘lld”,ndﬁ Em; labeled, in his writing, “Section at
pire bridge.  Light-colored tuil anc Bald Hill, a mile (1.6 kilometers)
kaolinitic heds overlying light gray south [southeast] of Pedro Miguel
and buff spherically weathering and 100 yards (100 meters) east of
3 @& 2% i ’ oL £ ' -~ - : - ¢
Sflnd”t(’?nb‘ »Hﬂl s Panamé forma the main road.” The localily data
tion. D. F. MacDonald, 1913. st ted oximately fit th
Not plotted; same as locality 127a Jusb_ quotod approximatey v e
OT fI_ = 1vi i ;[f R ’ specified identification of Bald Hill.
- but from overlying tuff. ) The data in the Cenozoic register
128 16947 4 i Abandoned quarry on north side of evidently are crroneous.] Not
Old Gaillard Highway, 230 metfers ﬁlotted i ' T
southwest of New Gaillard Highway ] i 5 o .
entrance to Summit Fxperimental 131a 6257 o ... lrz}cglcally same  limestoue bed as
Gardens. Massive calearcous sand- 6206, but a,b9ut 10. feet (3 meters)
stone. J. R. Schultz and W. P, higher stratigraphically. D. F.
Woodring, 1947, Plotted on plate MH’CDOH.&M’ 1912. ‘Also larger
2. Foraminifera (Cole, 1953a). Not
129 | 16954 | 14a | South side of New Gaillard Highway plotted.
at milepost 11, about 400 meters 132 16939 57 | 1.6 kilometers north-northwest of north

northwest of Madden Highway turn-
off. Relatively soft yellowish coral-
liferous limestone with marly part-
ings at base of La Boca marine
member of Panam4 formation. J. RR.
Schultz, T. F. Thompson, and W. P,
Woodring, 1947. Also corals.

end of Miraflores Locks, on inciner-
ator road leading off Gaillard High-
way on west side of middle arm of
Miraflores Lake. Fine-grained tuff
and tuffaceous siltstone. T. F.
Thompson and W. P. Woodring,
1947.
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1328

133

134

135

136

136a

137a

138
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USGS No. UBGS
Cenozoic Ttield Deseription of locality used in { Cenozoic Field Deseription of locality
No. No. this No. No,
report
LA BOCA MARINE MEMBER OF PANAMA LOWER PART OF GATUN FORMATION—
FORMATION, CANAL ZONE-—continued continued
6255 |-..___ Fossiliferous limy sandstone }4 mile 1380 ... Same locality.  Stanford Universily
(750 meters) south of Miraflores locality 2656. Latitude 9°217 N |
station, on wagon road to Panam4. plus 5,000 feet (1,525 meters), longi-
D. ¥. MacDonald, 1912. Larger tude 79°507 W., plus 1,000 fect (300
Foraminifera (Cole, 1953a). Type meters).  T. F. Thompson, 1042,
locality of Lepidocyclina mirafloren~ Not plotted.
sts.  Apparenily submerged. Nof 139 6667 ... .__| Steep ridge about 2.5 miles (4 kilo-
plotted. meters) northeast [north] of Monte
6237 |.__.__| Limestone in swamp north of Ancon Lirio, overlooking and about 250
Hill, about ¥4 mile (400 meters) south feet above Gatun Lake, Canal Zone,
of Diablo Ridge. D. F. MacDonald, D. F. MacDonald, 1913. [Southern
1912. [The swamp and any out- part, of Zorra Island.] T.ocation
crops in it are now covered with approximate.
fill.] Not plotted.
MIDDLE PART OF GATUN FORMATION,
LOWER PART OF GATUN FORMATION BASTERN AREA
17691 102 | Road from Sabanita to Maria Chiguita,
cut on south side of ridge, 1.3 kilo- (40 . __| Stanford University Jocality 2708,
meters south-southwest of Maria Latitude 9°217 N., plus 4,200 feot
Chiquita, Panamé. Silty sandstone. (1,280 meters), longitude 79°51° W,
W. P. Woodring, 1949. plus 800 feet (245 mceters). T, i
17690 101 | Cut on west side of Trapsisthmian Thompson, 1943. [500 moelers
Mighway at south edge of Sabanita, northwest of intersection of Trans-
Panamd. Ferrugineous concretions isthmian Highway and Canal Zone
in sandstone interbedded with con- boundary, Canal Zone.]
glomc'mteu w. P Wo?d”“gr 1949. 141 16948 28 | About 100 meters northwest of Trans-
16912 12 | North side of Transisthmian Highway, . . L i
) . isthonian  Highway, on secondary
knoll about .30 meters north of high- road entering Highway 600 meters
way, 1.2 kilometers northwest of o ‘. 7 . ~
AN R west of Canal Zone boundary, Canal
Sabanita, Panamé. Silty  fine- Zone. Medium-erained sandstone
) ) d grained sandstone.
grained sandstone. T. F. Thompson W. P. Woodring. 1947
and W. P. Woodring, 1947. L . %’ T )
,,,,,,,,,,,,,,, Same locality.  Stanford University 142 I I St:MTlford Um\_‘ersﬁ,y }()({&llt‘-\' i“)bf)g'
locality 2611. Latitude 9°21" N., 1\00rt/heast of .For‘t (:uohc"k/, llel‘l‘»ll(l(;
plus 1,100 fect (335 meters), longi- 9°20" N., longitude 79°52 \\'r.,‘ 1)111‘s
tude 79°49° W. T. . Thompson, 1,010 feet (3]9 m‘eters).. ror.
1942, Not plotted. Thompson, ‘] 94}3. Fl.]_ kllon‘m\,ors
16911 26 | South side of Transisthmian Highway, gouthfzast ,()t junction of Traus-
1.7 kilometers northwest of Sabanita, 1sth¥1’na‘n Highway and road to Fort
Panamsd.  Soft silty fine-grained Gulick, Canal Zone ]
sandstone.  W. P. Woodring, 1947, 143 6030 |______| Relocated Panama Railroad, 85-foot
I Same tocality. Stanford University (25 meter) cut 1.5 to 2 miles (2.4 to
locality 2655. Latitude 9°217 N., 3.2 kilometers) east of Camp Cotton,
plus 3,000 feet (915 meters), longi- Canal Zone. D. F. MacDonald and
tude 79°49’ W., plus 1,100 feet (335 T. W. Vaughan, 1911 (MacDonald,
meters). T, F. Thompson, 1942, 1919, p. 542, pl. 154),
Not plotted. 144 60292 —..—.| Relocated Panama Railroad, big cut
16909 27 © North and south sides of Transisth- Y to ¥% mile (0.6 to 0.8 kilometers)
mian Highway, 1.6 kilonmeters north- northeast of Camp Cotton, Canal
cagt of Canal Zone boundary, Zone., D. F. MacDonald and T. W,
Panami. Soft silty fine-grained Vaughan, 1911 (MacDonald, 1919,
sandstone. W. P. Woodring, 1947. p. 542, pl. 154),
413788-—~5B7T——9
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No.
used in
this
report

144a

1-44b

t4e

144

146

147

1147a

147b

147¢

OF CANAL ZONE

USGS No. USGH
Cenozoic Field Description ol locality used in ; Cenozoic Field Description of locality
No. No. this No. No.
report
MIDDLE PART OF GATUN FORMATION, MIDDLE PART OF GATUN FORMATION,
EASTERN AREA—continued EASTERN ARKEA-—continued
6029b o Same locality, from overlying 32 to 42 147d 06004 |.___ . Same locality, but higher stratigraphi-
feet (10 to 13 meters)., D. F. Mac- cally. D. F¥. MacDonald, 1911.
Donald and T. W. Vaughan, 1911 Not plotted.
(MacDonald, 1919, p. 542). Not 147e 6005 |.__._. Same loeality, but higher stratigraphi-
plotted. cally. D. F. MaeDonald, 1911.
6335 |_..... Relocated Panama Railroad, lowest Not plotted.
bed in big cut about !4 mile (0.8 147 6006 — -~} Same locality, but higher stratigraphi-
kilometer) cast of Camp Cotton, cally. D. T. MaeDonald, 1911.
Canal Zone, Same locality as lot Not plotted.
17 of 1911 [6029a]. D. F. Mac- 147g 5899 | ... Highest fossil-bearing beds, Que-~
Donald, 1913. Same as locality brancha 1lills, % mile (1.2 kilo-
144.  Not plotted. meters) out from Gatun, Canal
6235 | __. Relocated Panama Railroad, 3.5 miles Zone. 1. TF. MaeDonald, 1911.
(5.6 kilometers) out from Gatun, Probably same as locality 147b.
Canal Zone. Above fuller’s earth Not plotted.
beds. D. F. MacDonal'd, 1912. 147h 6442 | ... __| Half a mile (750 meters) south [south-
{1}1)parontly same as Jocality 144a.] east] of Gatun, Canal Zone. Ralph
Not plotted. . . Arnold and D. ¥, MacDonald, 1913.
6334 |.... Relocated Pang,tna.Ra111-oad, k?lg curved [Probably at or near locality 147.]
cut about 1 mile (1.6 kilometers) Not plotted.
cast of Camp Cotton, Canal Zone. . o N . i .
Above fuller’s earth beds. D. T. 1471 8376 - 1z1nan.1a Railroad, southeast of (xratun,
MacDonald, 1913, [Probably close station 6 plus 20, Canal Zone.
to locality 144a.] Not plotted. A, A: Olssgn, 1&)}8. [Probably near
6031 |..____ Relocated Panama Railroad, ¥4 mile locality 147.]  Not plotted.
(0.8 kilometer) west of Camp Cotton, 1475 8379 __t Panama Railroad, southeuast of Gatun,
Canal Zone. Basal part of scetion; station 4A, Canal Zone. A. A
conglomerate and 1 foot above con- Olsson, 1918, [Probably near local-
glomerate. D. F. MacDonald and ity 147.] Not plotted.
T. W. Vaughan, 1911 (MacDonald, 148 8380 i .. ___ Lower Gatun along Panama Railroad
1919, p. 543, pl. 154). between Monte Lirio and Gatun,
7845 Quchrancha Hills overlooking Gatun station 4, Canal Zone. A. A,
Lake, 1.5 miles (2.4 kilometers) Olsson, 1918, Echinoid. Location
northeast [cast-southeast] of Gatun, indefinite; not plotted.
Canal Zone. D. F. MacDonald, 149 8381 |_ ... _. Panama Railroad, southeast of Gatun,
1911. [Presumably in railroad cut.] station €, Caunal Zone. A. A,
Location approximate. Olsson, 1918. Locality indefinite;
60334, --.: Panamna Railroad, about 3,500 feet not plotted.
(12060 mcto?s) southeast of Gatun 150 8377 |_ ... Panama Railroad, first cut south of
railroad station, Canal Zone. D. F. Gatun, Canal Zone. A. A. Olsson,
MacDonald and T. W. Vaughan, 1918,
izi)l (MacDonald, 1919, p. 543, pl. 150a | 10997 Pam'lma Railroad, high cut about 0.4
6033b {..__...| Same locality, from overlying 4 feet mile (65,0 meters? so:ltheus:‘; of
(1.2 meters). D. F. MacDonald Gatun rallroaq station, Canal Zone.
- . ) W. P. Woodring, 1923. [Same as
and T. W. Vaughan, 1911 (Mae- ; ’
Donald, 1919, p. 543). Not plotted. locality 150.] Not plotted.
6033¢ |._ ... Same locality, from overlying 15 to 20 151 8388 - Gatun, station B, Canal Zone. Lower
feet (4.5 to 6 meters). D, F, Mac- Gatun, lower Twurritella altilira zone,
Donald and T. W. Vaughan, 1911 A, A, Olsson, 1918, {In Gatun area,
(MacDonald, 1919, p. 543). Not but location indefinite.] Not plot-
plotted. ted.
6003 |- __. Same locality and bed as locality 147, 152 8483 | ... Gatun area, station B, Canal Zone.

D. F. MacDonald,
Donald, 1919, p. 543).

1911 (Mae-
Not plotted.

A. A. Olsson, 1918.
definite; not plotted.

Location in-
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47

49

50

13

Desceription of locality

|
|
|

B
| MIDDLE PART OF GATUN FORMATION,
| EASTERN AREA-—continued

I

i Gatun Third Locks cxecavation, plug

i at south end of cxeavation, Canal

! Zome. Unit 1 of section on p. 44;

{ silty to marly sandstone. T. I,

|  Thompson and W. P. Woodring,

; 1947,

| Stanford University locality 2657.

‘ Gatun Third Locks excavation,

i south end of excavation, Canal Zone,

! Latitude 9°15" N., plus 5,600 feet

1 (1,705 meters), longitude 79°54" W.,

[ plus 5,150 feet (1,570 meters).

, Unit 3 of section on p. 44; medium-

grained to very fine-grained sand-

I stone. T.T. Thompson, 1942, 425

i feet (130 meters) north of locality

| 133. Not plotted.

Gatun Third Locks excavation, west
side of excavation 0.6 mile (1 kilo-

1 meter) north of Gatun Lake, Canal
Zone. Unit 10 of scetion on p. 44;

! conglomerate. T.F, Thompson and

| W.P. Woodring, 1947,

University locality  2653.
Gatun  Third Locks exeavation,
Canal Zone, Latitude 9°16’ N,
plus 4,700 feet (1,430 meters), longi-
tude 79°547 W., plus 5,800 fect
{1,770 meters). Units 11 and 12 of
section on p. 44; fine-grained sand-
stone and marly siltstone. T. F.
Thompson, 1942.

Spoil dump of Gatun Third Locks
excavation, Canal Zone. T. F.
Thompson, 1945. [Essentially same
stratigraphic range as locality 155.]
Not plotted.

Spoil dump of Gatun Third Locks
exeavation, Canal Zone. T, F.
Thompson and W. P. Woodring,

Stanford

1947,  Egsentially same stratigraph-
ic range as locality 155. Not
plotted.

Gatun Third Locks excavation, east

' side of excavation 1 mile (1.6 kilo-

1 meters) north of Gatun Lake, Canal
Zone. Twurritella-bearing marly silt-
stone in lower part of unit 12b of
section on p. 44. T. F. Thompson
and W. P. Woodring, 1947. In-
cluded in stratigraphic range of
locality 155. Not plotted.

Jadwin Road at crossing of Panama
Railroad, northern part of Gatun,
Canal  Zone, Turritella-bearing
marly siltstone. T. F. Thompson
and W, P, Woodring, 1947.

No.
used in
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report

157

158

1549

1594

150

15%9¢

160

1604

161

[61a

161b

6lc

161d

;
USGS
Cenozoie
No.

|
]

16926

1
;

2682

5662

5846

8369

8365

8395

8382

8366

| |
Tield |
No.

56

i
|
|
i
;
]
1
|
|
L
|
|
|
!

17

Description of locality

MIDDLE PART OF GATUN FORMATION,
BASTRRN AREA—continued

Westernmost cut on Panama Railroad
cutoff south of Tort Davis, 1.2 miles
(1.9 kilometers) northeast of Gatun

railroad station, Canal Zone. Silt-
stone and silty sandstone. W. P.
Woodring, 1947.

Vamos 4 Vamos, Canal Zone. R. T.

Hill, 1895. [Locality erroneous; it
apparently should be “French Canal,
10.5 kilometers from Colén’; that is,

near Gatun. See remarks under
locality 173a.] Not plotted.
Lock site at Gatun, Canal Zone,

W. 8. Standifer, 1909. Not plotted.

Upper lock site at Gatun, Canal Zone.
W. J. Ergenzinger, 1910(?). Not
plotted.

Lock site [at Gatun], Canal Zone, 10
to 50 fect (3 to 15 meters) bclow
surface, Dan  St. Clair, 1912(7).
Not plotted.

Near Gatun Dam site, Canal Zone.
D. F. MacDonald, 1911. Not plot-
ted.

at Gatun

Near spillway Dam site,

Canal Zone. 1. F. MacDonald,
1911.

Chagres Dam  spillway, station 5,
Canal Zone. Just above contact
with Caimito sandstone. A. A
Olsson, 1918. [At or near locality
160.] Not plotted.

MIDDLE PART OF GATUN FORMATION,
WESTERN AREA

Railroad cuts west of Gatun Dam,

station  C, Canal Zone. A. A.
Olsson, 1918, Location approxi-
mate,

Railroad cuts west of Gatun Dam,
station 1), Canal Zone. A, A.
Olsson, 1918, [Near locality 161.]
Not plotted.

Cuts west of Gatun Dam, station 4
plus 5, Canal Zone. A. A. Olsson,
1918, [Near locality 161.] Not
plotted.

Railroad cuts west of Gatun Dam,
station B, Canal Zone. A. Al
Olsson, 1918. [Near locality 161.]
Not plotted.

Cuts west of Gatun Dam, station 3a,
Canal Zone. A, A. Olsson, 1918.
[Near locality 161.] Not plotted.
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162

162a

163

164

165

166

167

168

169

170a

8359

8394

83491

8357

8361

8360

8411

MIDDLE PART OF GATUN FORMATION,
WESTERN AREA-—continued

Lower trail on west side of Rio Chagres,
a mile (1.6 kilometers) north [west-
northwest] of Gatun Dam, Canal
Zone. A, A. Olsson, 1918, Loca-
tion approximate.

Lower trail on west side of Rio Chagres
northwest of Gatun Dam, Canal
Zone. D. D. Condit and A. A.
Olsson, 1918. [Probably lo-
cality 162.] Not plotted.

Trail on cast side of Rio Chagres,
halfway between Gatun Dam and
mouth of river, station 2, Canal
Zone. A. A. Olsson, 1918. Loca-
tion approximate.  Represents upper
part of formation.

ear

C Bluff on west side of Gatun lLake,

Canal Zone. D. D. Condit, 1918.
Location indefinite; not plotted.

Headwaters of Rio Pifia, station 14b,
Clanal Zone,  Middle Gatun., A, Al
Olsson, 1918, Location approxi-
mate.

Pifia triangulation station region, sta-
tion 6e, Canal Zone. Base of upper
Gatun.  D. . MacDonald and A.
A. Olsson, 1918.  Localion approxi-
mate.

Tick Creck, station 56B, Canal Zone.
Top of middle Gatun, oyster bed.
A. A. Olsson, 1918. Location ap-
proximate.

Tick Creck, station 27, (Canal Zonc.
Base of upper Gatun. A, AL Olsson,
1918, [Downstream from locality
167.] Not plotted.

West of Gatun Lake, Tick Camp sheet,
station  6¢, Canal Zone. A. A,
Olsson, 1018. [Probably near lo-
cality 167.] Toecation indefinite; not
plotted.

Headwaters of Qucebrada Cafia [Rio
Cafio Quebradol], station 4a, Panam4.
Basge of upper Gatun. A, A. Olsson,
1918.  Loeation approximate.

Headquarters of Quebrada Cafia [Rio
Canio Quebrado], station 2 plus 50,
Panamd. A. A, Olsson, 1918, Near
locality 170. Not plotted.

No. UsGs
used in | Cenozoic Field
this No. No.
report
171 _ - -
172 6035 |
173
178a | .. 48
174 2688 29
2690 49
175 8410 | __
176 8358 |___.
176a 8409 |______
| A T

Description of locality

UPPER PART OF GATUN FORMATION,
RASTERN AREA
Stanford University loeality 2707,

Drainage ditch 500 feet (150 meters)
west of Freneh Canal, Canal Zoue.
Latitude 9°177 N., plus 3,500 fect
(1,065 meters), longitude 79°55" W,
plus 4,000 feet (1,220 meters). T F.
Thompsoun, 1943,

Mindi Hill eut, near bottom of canal,
Canal Zone, D. IF. MaeDonald and
T. W. Vaughan, 1011 (MacDonald,
1019, p. 544, pl. 154). A submerged
locality.

Stanford  University  locality  2654.
Panama Railroad realignment [Third
Locks realignment] cut about 34 mile
(1 kilonmieter) north of north end of
Gatun  Third Locks  exeavation,
Canal Zone. Latitude 9°18" N,
longitude 79°55 W., plus 200 fect
(60 meters).  T. F. Thompson, 1942,

|French Canal]l 10.5 kilometers from

Colén, Canal Zone. R. T. Hill
1895. [According to Dall (Hill,
1898, 1. 271), Iill’s no. 48 repre-

sents Hill’s Monkey Hill beds.  The
locality record probably should read
6 kilometers from Colén. See re-

marks under locality 158.] Not
plotted.
Deviation [Diversion] eut soutlt of

Monkey Hill [Mount. Hope], Canal
Zone. R, T. Hill, 1895. lLocation
approximate.

Cuts on north [west] side of Irench
Canal [Bast Diversion], Mount Hope,
Canal Zone. A, A. Olsson, 1918.
Location approximate.

Road bordering Frenech Canal [Kast
Diversion], ncar Mount Hope, Canal
Zone. A, A. Olsson, 1918, Loeca-
{ion approximate.

Road on south [east] side of French
Canal [Bast Diversion], Canal Zone.
A. A Olsson, 1918. [Probably near
locality 176.] Not plotted.

Monkey TIHll [Mount Mope], mnear
Gatun, Canal Zonc. J. Rowell
1857 and possibly later. [Some

speeimens have carly Smithisonian
Institution catalog numbers, but
most have later U. 8. National
Muscum ntumbers,
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UPPER PART OF GATUN FOEMATION,
BASTERN ARBA——continued

Mount Iope, west side of Panama
Railroad, Canal Zone. Ernest Howe,
1908. [Essentially same as locality
177.] Not plotted.

Mount Hope, west side of Panama
Railroad near oil tanks, Canal Zone.
D. F. MacDonald, 1911. [Esscn-
tially same as localily 177.] Not
plotted.

[West side of Panama Railroad] op-
posite Mount Tlope Cemetery, Canal
Zone. D. F. MacDonald, 1911
[Essentially samec ag locality 177.]
Not plotted.

Mount Hope, about ¥ mile (270 meters)
south of railroad station, Canal Zone.
D. F. MaeDonald and T. W.
Vaughan, 1911 (MacDonald, 1919,
p. 544, pl. 154). [Essentially same
as loeality 177.] Not plotted.

Stanford University  locality 2672
0Old quarry 3% mile (1 kilometer)
west-southwest of junction of Trans-
isthmian Ilighway and Coco Solo
road, Canal Zonc. Latitude 9°207
N., plus 2,000 feet (600 meters),
longitude 79°53" W., plus 4,000 fect
(1,200 meters). T. F. Thompson,
1943,

TPPER PART OF GATUN FORMATION,
WESTERN ARBA

Upper edge of Chilas [Chilal village,
Rio Indios [Indio], Panamd. 1), D.
Condit and Strohm, 1918. Plotted
on figure 3.

Caribbean coast 8 miles (13 kilometers)
west of Rio Indios [Indio], Panama.
Strohm, 1918. Plotted on figure 3.

Caribbean coast 10 miles (16 kilom-
cters) west of Rfo Indios [Indio],
Panamgd. Strohm, 1918, Between
locality 180 and Rfo Miguel. Not
plotted.

Caribbean coast ecast of San Miguel
[Rio Miguel], station 25 plus 600 feet
(150 meters), Panamd. L. R. Smith,
1918. [Between locality 180 and
Rio Miguel.] Not plotted.

Caribbean coast east of San Miguel
[Rio Miguel], station 25 plus 400 feet
{120 meters), Panamd. E. R. Smith,
1918, [Between locality 180 and Rio
Miguel.] Not plotted.

184

185

186

186a

186h

188

188a

188b

188¢

'

g R
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Description of locality

e

UPPER PART OF GATUN FORMATION,
WESTERN AREA—continucd

. ,__t Caribbean coast east of Rio San Miguel

! [Rio Miguel], station 4 plug 40 fect

’ (12 meters), Panamd. E. . Smith,
1918. [Between locality 180 and Rio

[ Miguel.] Not plotted.

] Rio San Miguel [Rio Miguel] 4 miles
(6.5 kilomcters) above mouth, Pan-

’ amd. Strohm, 1918 Plotted

| | figure 3.

|

|

[

\

|

\

|

|

on

west of Rio San
Miguel [Rio Miguel], station 26 plus
100 (30 meters), Panamd. . R,

| Caribbean

|

} Smith, 1918. TLocation approximate.
|

coast,

Plotted on figure 3.

TORO LIMESTONE MEMBER OF (CHAGRES
SANDSTONE

Coquina  limestone at Toro Point,
Canal Zone. D. ¥, MacDonald and
T. W. Vaughan, 1911 (MacDonald,
1919, p. 545).

6675 |_.__._| Coquina rock at Toro Point, Canal

! Zope. D. ¥. MacDonald, 1913,
[Same as loeality 186.] Not plotied.

Toro Point, Canal Zoune. D. ¥. Mac-
Donald and A. A Olsson, 1918,
[Same as locality 186.] Not plotted.

Stanford University locality 2700, Be-
tween Limon Bay and Rio Chagres,
Canal Zone. Tatitude 0°18' N, plus
1,000 feet (300 meters), longitude

\ 79°56" W. T. F. Thompson, 1043,

16946 ’ 51 | Rio Pifta road, 0.9 mile (1.4 kilometers)

southwest of Gatun Dam spillway
bridge, Canal Zone. Coquina lime-
gtone. 1. F. Thompson and W, P,
Woodring, 1947.

Limestone overlying Gatun formation
west of Gatun Dam, Canal Zone. D.
. MaeDonald, 1911, [Approxi-
mately same as locality 1883 Not
plotted.

8440

5909

Top of ridge at west end of Gatun Dam,
Canal Zone, D. F. MacDonald and
T. W. Vaughan, 1911 (MacDonald,
1919, p. 543). [Approximately same

{ as locality 188.] Not plotted.

1[ ,,,,,,, } Coquina limestone on crest of ridge
) west of Gatun Dam, Canal Zone., D,
| ‘ F. MaeDonald, 1913. [Approxi-
! i mately same as locality 188.] Not
\ i plotted.
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191

193
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197
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6236

8442
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8401
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Description of locality

TORO LIMESTONE MEMBER OF CIIAGRES
SANDSTONE—continued

Borrow pit west of Gatun Dam, Canal

Zone.  Limestone overlying Gatun
formation. ID. F. MacDonald, 1912.

[Approximately same as locality 188.]
Not plotted.

Hill southwest of Gatun locks, Canal |

Zone. Al AL Olsson, 1918. [Approxi-
mately same as locality 188.] Not
plotted.

Rio Indio trail from Gatun (o Chagres,
Canal Zone. A, A. Olsson, 1918,
Loecation approximate.

Tick Creek, station 4, Panama(?).
Anomia zopve. A. A. Olsson, 1918,
[Probably downstream from locality
167.] Not plotted.

Headwaters of Rio Pifia, station 46,

Canal Zone. Anomia zone. I R.
Lioyd and G. M. Bevier, 1918,

Loeation approximate.

Pifia triangulation station region, sla-
tion O, Canal Zone. Anomia zone.
D. ¥. MacDonald and A. A. Olsson,
1918. T.ocation approximate.

200 feet (60 meters) below and 500 feet
(150 meters) southeast of Ramos
triangulation station, Canal Zone.
Anomia zone. A. A. Olsson, 1918.
Location approximate.

Trail from Gatun Dam to Escobal, sta-
tion 28, Canal Zone. Anomia zone
limestone. G. M. Bevicr and A. A.
(sson, 1918, ILocation indcfinite;
not plotted.

Trail from Escobal to Lagarto, station
1, Panami.  Anomia zone. A¥A,
Olsson, 1918. [Possibly along Rio
Arriero.] Not plotted.

Trail from Escobal to Lagarto, sta-
tion 6, Panamid. Anomiac zone lime-
stone. A. A. Olsson, 1918. [Possibly
along Rio Arriero.] Not plotted.

CITAGRES SANDSTONE PROPER

Rio Indio area, station 4, Canal Zoue.
A, A Olsson, 1918. [This Rfo
Indio is the minor tributary of Rio
Chagres west and northwest of
Gatun Dam; unnamed on plate 1.]
Location approximate,

Pifa region, station 33, Canal Zone.
A, A. Olsson and G. M. Bevier, 1918.
[Probably along Rio Pifia.] Not
plotted.

PALEONTOLOGY
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200
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8406 | .

8439 |.. -
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8436 |

8441, o
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16938 52a

16969

8437 o
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Deseription of loeality

CHAGRES BANDSTONE PEOPER-—CON-
tinued

. Pina region, station 34, Canal Zone.

A. A. Olsson and G. M. Bevier, 1918,
[Probably along Rio Pifia.] Not
plotted.

Headwaters of Quebrada Caiia [Rio

Catnio Quebrado], station 32 plos 100
feet (30 meters), Panamd. A, A,
Olsson, 1918, Location approximate.

Quebrada Cana [Rio Cano Quebradoj

region, station 2 plus 200 feet (60
meters), Panamd. A, A. Olsson,
1918. [Probably along Rio Cafio
Qucbrado or Ric Arriero.] Not
plotted.

Trail froin Escobal to Lagarto, station
2 plus 100 fect (30 meters). A. Al
Olsson, 1918, [Probably along Rio
Cano Quehrado or Rio Arriero.]
Not plotted.

Pavolina, a tributary Rio

Tagarto, station 4, Panamd. A, A,
Olsson, 1918, Location indefinite;
not plotted.

1.5 miles (2. 4 kilometers) east [north-
east] of mouth of Rio Chagres,
1,000 feet (300 meters) from ocean,
Canal Zone. A. A. Olsson, 1918.

Caribbean eoast between Rio Chagres
and DPifia, near Pifia, Canal Zone.
Ao A, Olsson, 1918, Not plotted.

Caribbean coast ncar mouth of Rio
Pifia; road cut on west side of river
about 90 meters west of road fork,
Panamd. fine-grained
sandstone. T. F. Thompson and W.
P. Woodring, 1947.

Stanford University loeality 2699,
Same locality. TLatitude 9°16" N,
plus 4,200 feet (1,280 meters), longi-
tude 80°3" W. T. ¥. Thompson,
1943.  Not plotted.

Caribbean coast near mouth of Rio
Pifia; road cut about 90 meters west
of locality 206, Panamd. Massive
fine-grained sandstone. T.¥.Thomp-
son and W. P. Woodring, 1947. Not
plotted.

Caribbean coast; road cut on south
side of Rio Lagarto about 230 meters

of

Magsive

south of Lagarto, Panamd. 8. M,
Jones, 1947,
Caribbean coast at mouth of Rio

Indios [Indic], station 5, Panami.
A. Al Olsson, 1918, Plotted on
figure 3. B
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