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PREFACE

The objectives of this project were to locate and catalogue
freshwater literature (see Best 198l) and to consolidate and
present a physical and bilological inventory of the inland
aquatic ecosystems of the Marianas Archipelago. The data
presented in this report, except where noted, have not been
verified through on-site checks because it was outside the scope
of this project. Results indicate that, first, the biota in the
streams of Oceania, with the possible exception of Hawali, is
little known. Secondly, much of the physical data for the
streams has not been professionally rechecked since WWII. Some
islands, Rota for instance, have not had their streams mapped.
Thirdly, stream nomenclature 1s inconsistent and needs on-site
local input.

It s the author's intent that this reporc will serve as a
baseline from which significant Mariana freshwater research can

proceed.
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LNTRODUCTION

is inventory and atlas supplements the Marianas inland
aquatic system bibliography: Best, B. R. 1981. Bibliography of
inland aquatic ecosystems of the Marianas Archipelago. Univ.
Cuam Mar. Lab. Tech. Rept. 72,

Aquatic systems are catalogued as follows:

Each stream, lake, spring, wetland or river system (for
the rivers with major tributaries) is designated by an
inventory number at the top right hand corner of each page.
The numbering system begins with a selected stream, wetland,
etc., and continues, consecutively, arvund the island. On
Guam, the Agana River System is number 1. Other streams
which draln into the sea are numbered consecutively around
the island in a counter clockwise direction, Following
these ln wumerfcal sequence are the '"landlocked" streams,
lokes, and springs. Major tributaries are denoted by a

system (i.e., Talofofo System) and a specific letrer

designation. For instance, the Ugum River 1is 48h; the 48

is the Talofofo River System designation and h for the

specific tributary.

Coordinates are for the stream mouth or point of cunfluence
for tributaries and for the middle of lakes, wetlands, springs,
or wet caves. Lengths of perennial channels and tributaries were
calculated from USGS maps for Guam, AMS maps for Saipan, and
Sugawara (1934, reference 252 in Best 1981) for Rota. Lengths arc
given only for perennial portions unless otherwise noted (Saipan
has no continuous-perennial streams, but lengths of main inter-
mittent or interrupted channels are given). Elevations were noted
for the highest perennial designation on the USGS quadramgle map
(1:24,000 series) for Guam and from the above mentioned maps for
Saipan and Rota. Coordinates are given for waterfalls bedcause
they pose physical barrlers for upstream migration of some
specles. General information to the biologist or hydrolopist is
noted in the additional Information section. Some man=induced

physical changes--rechannelization, road crossings and ripavian
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developments-~were not field checked.

Since this inventory is directed toward the biclogist, a
preliminary list of reported aquatic and aquatic-associated
organisms s Included in this inventory (Appendix). This list was
composed primarily from technical and unpublished letter and
survey reports. In addicion, reported aquatic orpanisms are listed
on individual stream pages. Some species designation may be
incorrect but the lists provide a baseline from which more
complete bivlogical inventories can emerge. Ample space Ls piven
on vach page lor new entries. On-site verificatlon was not within
the scope of this pruject. Many sites are )lsted as "no record of
the aquatic blota has been located" because thelr biota has not
been inventoried and recorded In the literature that would be
avallable to the aguatic researcher. For the wost part, wetland
birds are not included in this inventory. (For wetland bird
vhecklists, refer to Tenorio amid Associates, ITne. 1979,

Relerence 262.)

An alphabetized index, which notes other pertinent references,
Is included in this report. Reference numbers reler Lo Best
(1981).

This inventory was funded by the U.S. Fish and Wildlife
Service, Dept. of Interior, Contract No. 14-160009-81-016, to

5. G. Nelson.
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=

= =



LEGEND FOR

Indicates TRUE north

Waterfall

Spring

Wetland

“"Mountain® Peak

MAP SYMBOLS

Water Cave

USGS Gaging

Station



GUAM

The northern portion of Cuam is a porous limestone plateau
forming a Ghyben-Herzberg ground water lens. A few springs exist
In the north but no lotie systems. The surface run-off in the
volcanic southern sector supports approximately 50 streams and
their numerous tributaries. This Inventory presents information
on these drafnage systems as well as on water caves and freshwater
ponds and springs which are named on the USCS quadrangle maps
(1:24,000 serles), Intermittent streams arc mentioned enly If
they are named on the USES maps.

Consistency with the USGS designations of creeks, rivers, or
streams was malntained even though sometimes Inappropriate, l.e.,

intermittent streams were occasionally labeled "rivers." In this

way, leeal names are left Intact as much as possible, Chamorro
words such as sadog, lichen and katan, for {reshwater ravine, west
and east, respectively, are used throughout this inventory.

The biological inventory secticns are not exhaustlive and are

taken mainly lrom existing collections or from ava{lable printed

=~

reports. In general, a few algae, aquatic insects, Macrobrachium
and atyid shrimps, neritid snails, gobloid fishes, Anguilla eels,
and probably some Flagtalls (Kuhlia) can be found in all the major
streams of Guam. The aquatic [(loral and faunal communitles change
with the seasons, with the Incidence of 1llegal chiorine applica-
tion and other man-Induced pressures, and also in relation to
natural barriers, such as waterfalls, which might restrict
upstream migrations of kuhliid and clectrid [{shes.

Reported flow rates and dralnage areas are lrom USCS yearly
water resource data editions or the average of Lhe estimates by

Austin, Smith and Assoc., Inc. (1970) and fGreenleaf, Telesca-Aln

(1971) (References 9 and 103 in Best 1981, see Introductlon}.
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Agana River, Guam la

COUORDINATES :  Lat. 13% 28" 32" N

Long. 1447 45' 08" &

CHANNLEL, LENGTH: 1830 m

ELEVATION: 3 m

Additional Informetion:

1)
2)

)]

4)

Stream flows through Agana Wetland.
Estuary system extends 240 m {nland from
mouth.

Detailed sediment analysis, Faunal and
fMoral descriptions are in Randall and
I'suda, 1974 (veference 215).,

Corps of Engincers propase flood control
improvements for  Apana River.

AGANA

——

RIVER SYSTEM

GUAM-1a

Reported Aquatic Organisms

Estunrine hiota Is listod in reference 2105,

Non-saltine hiota listed under the Apana
Wetland (Guaw=1b) .
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Qg Wet Lnd=Swamp , Gaam 1h

COORDINATES ¢ La, 14" 27" 58" N
Lomg, 1445 43" 24" &

AFPROXIMATE AREA: 71 ha

ELEVATION: 3 m

Additional Tnlormations

1) There were plans to build a4 major tourist
Lacility, however, prusent ly this is a
conserval lon Zohe .,

AGANA RIVER SYSTEM

Reported Aquatie Organisms

ANTHALS

Invertebrates:

Macrobrachium lar

Vertebrates:

Anguilla bicolor
Anguilla marmorata
Awaous guamezisis
Clarias batrachus
Cyprinus carpio
Eleotris fusca
Gambusta affints
Mugi FHdae sp.,
Poccilia reti
stiphodon eleyans
Tilapia mossambica

Tilapia zilli

PLANTS

culatus

Eichhornia crassipes

Hibiscus Ciliaceus
Hydrilla verticillata
Phragymites karka
Prstia stratiotes

GUAM-1b

See Appendix for additvional biota

Information [rom

184,

188, 215

references:
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AGANA RIVER SYSTENM GUAM-1¢
Apana Spring, Guam lc
COORDINATES:  Lat. 13° 27" 42" N Reported Aquatic Organisms
Long. 144° 45" 29"
ANTMALS

ELEVATION: 3 m
Vertebrates :
Tilapta mossambica
Gambusia affinis

Additvional Inlormation:

1) A concrete reseirvoly was buill in 1914,
2} Maximum depth is ) om.
) The arca is wsed as a park and picnic ground.
4} Averape How rate: 3785 m-‘/d.xy.
5} Sco Appendix (Table 2) For physicochemical
characteristics .
PLANTS

Erohliornta crassipes
tibrscus tilraceons
Hydritia vorticillata
Mrcrospora s,
Phragmites karka
PMistia stratiotes

Information from references:

184, 188, 215
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AGANA RIVER SYSTEM

Chaot River, Guam ld

COORDINATES 1 LaL. 13° 27" 14™ N
Long. 144" 45" 58" k¥

PERENNLAL CHANNEL LENGTO:  [,980 m

ELEVATION: 30 m

Additional Information:

1) The Chaot drains into Apana Wetland System.

GUAM-1d

Flora and fawna continoous with Agana Wet Tand ane
River Systen.

Information Teoam refepeme:

215
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FONTE RIVER

GUAM-2
Fonte River, Guam 2
COCKIMNATES : Lag, 13° 280 250 N Reported Aquatle Organisms
Long.  1&4Y 43" 45" &
ANIMALS
PERENNTAL CHANNEL LIENGTIE: 5,007 m

Vertebrates:
ELEVATION: 1) w angailla bicolor

APPROXITMATE DRAINAGE AREA: 575 ha

AVERMIE SLOPE(L) : boO

Additional Intformtion:

1) Fonte Hlows Jotervmi ttenl by through the Nimive
Hill area.
2) L bas no peeenaial tribataries.,
) Maing Spring:
Lo, 19% 271" 49¢
oavings . T A L
Lloew, /0 m

Infermation from relerence:

1351
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SASA RIVER GUAM-7

Sasa River, Guam 7

COORDINATES :  Lal, 13° 27" 00" N Reported Aquatic Organisms
Long. 144° 40' 51" E
ANTMALS
PERENNIAL CHANNEL LENGTH: 3, 290 m Vertebrate:

ELEVATION: 140 m Tamanka tagala
APPROXIMATE DRAINACE AREA: 286 ha

AVERAGE SLOPE (X): 7.3

Additional Inlormat ion:

1) The Sasa drains Into Sasa Bay, Outer Apra
Harbor.

2)  Basa Bay is a potential estuarine aquaculture
sile.

Toformation from reference:

132
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LAGUAS RIVER GUAM-8
Laguas River, Guam 8

COORDENATES :  Lat. 13° 26" 36" N
Long. 144° 40' 57" E

No record of the aquatic blota huas been located.
PERENNLAL CHANNEL LENGTH: 1,340 m

ELEVATION: 72w

APPROXIMATE DRAINAGE AREA: 70 ha

AVERACE SLOPE (X); 4.5

Additional Informat ion:
1} Laguas deadns dnto Outer Apra Harbor

Wet land Syscen.
) The chinnel is without tributaries.

27
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AGUADA RIVER GUAM-9

Aguada River, Guam 9

COORDINATES:  lLac. 13° 26' 21" N No record of the aquatic biota has been located.
Long. 144° 40' 38" E

PERENNLAL CHANNEL LENGTH: 3,385 m
ELEVATION: 150 m
APPROXIMATE DRALNAGE AREA: 196 ha

AVERAGE SLovE (X): 7.4

Additional Information:

1} ‘the Aguada drados into the Outer Apra Harbor
Wel land System.

29
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Atantane River, Guam J0a

COORDBINATES : Lat. 13 25" 38" N
Long. 144° 40" 21" k

FLEVATION: 30 m
TUTAL RIVER SYSTEM DATA:

1) Length of longest continuous

perennial channel: 4,465
2} Combioned perennial chanoe

Tengths: 5,465 m
3)  Approximate drainage area; 1,240 ha
4)  Average slope (%): 5.8

LENGTH OF THE ATANTANO AND ITS
UNNAMED PERENNTAL TRIBUTARLES : 3,010 m

Additional InlTormation:

1) Best deve luped and largest mangrove swamp
ot Guam:
a)  Avicennia lba
b)  rhizophota apiculata
2} ithe Atantane has been chaonne lized due o
road constraction,

ATANTANO-GAUTALI RIVER SYSTEM

Reported Aquatic Organisms
ANIMALS

Vertebrates:

Gambusia affinis

PLANTS

Hibiscus tiliaceus
Phragmi tes karka

Bosthiipping, docking, and il retinery facilities pollute the area.

i System has b perennial streoms ond masy tributaries.

5) 0 The wet band becomes an estensive Thood plain during heavy rains.

Informat ion from references:
80, 184
3

GLIAM-10a
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ATANTANO-GUATALT RIVER SYSTEM GUAM-10b, ¢

Big Guatali, Guam 10b Paulana River, Guam 10c
CODRDIENATES:  Lac. 13% 25" 10" N COURDINATES :  Latr. 13° 24* 3" N
lung. 144° 40 43" K Long. 144° 41" 23" E
ELEVATION: 149 ELEVATION: 110 m
LENGTI OF THE B1G GUATALL AND B1S LENGTH OF THE PAULANA AND ITS
UNNAMED PERENNIAL TRIBUTARY : 4,328 m UNNAMED PERENNIAL TREBUTARY: 1,680 m
Additlonal Intormation: Additional Information:
1) Stream has 1 perennial tributarcy and 1) River drains into the Atantano River and
drains into the Atantano Wetland System. has one tributary.
Reported Aguatle Organisms No record of the aquatic biota has been located.
ANTMALS

Vertebrage::

Trlap o uossamb ioa

See Appendiz tor additional biota, -

Intormation Frow releremee:
224
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ATANTANO-GUATALI RIVER SYSTEM GUAM-10d,e

Aplacho River, Guam 10d Guatall River, Guam 10e
COORDINATES :  lat. 13° 24" 58" N COORDINATES: Lat. 13° 25" " N
Long. 144% 40" 37" & Long. 144° 40' 41" E
FERENNTAL CHANNEL LENGTH: 2,805 m PERENNTAL CHANNEL LENGTH: 1,005 m
ELEVATION: 95 m ' ELEVATION: 18.3 m
Additional taformat ion: Additional Information:
1) the Aplacho dralos inte the Atantano Wetland. 1) ‘The stream drains into the Atantano Wetlands.

2) A1) streams in the area have been rechan
nellzed from road routing.

N tecard ol Lhe aguat ic biota has been located. No record of the aquatic biota has been localed.
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lenjoe River, Guam 10Y

COORDINATES:  Lat. 13° 25" 10" N
Long. 144% 40" 40" K

ELEVATION: 73 m

LENGTH OF 'THE FENJO AND [1S
UNNAMED PERENNIAL TRUIBUTARY :

Addivional Intormations

1y The sitveam drealns into the Atancano Wet band

and has one perennial tributary.

2,270 m

ATANTAND-GUATALI RIVER SYSTEM

GUAM-10f

No record of the aquatic blota has been located.
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NAMO RIVER SYSTEM GUAM-11

Noam River, Guam 11

COORDINATES :  Lat, 13 24" 04" N No record of the aquatic biota has been located.
Long. 144° 39' 38" E

ELEVATION: 72 m
TOTAL RIVER SYSTEM DATA:

1} Length of longest contlnuous

peremnial channel : 3,725 m
2} Combined perennial chanocl

Tengths; 5,250 m
3)  Approximate drainage area: 500 ha
4)  Average slope () e

Addicional ITnlormat fon:

1) the steeam has 2 perennial cributaries.

2) A tlood plain exists which s drained by a
ood concrol channel,

5} The Namo drainage basin has been referred to
as the Ayuga dradnage area (el 103).

19
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TOGCHA RIVER GUAM-12

Fogeha River, Goam 12

COORDINATES:  Lat. 13* 23" 23" N
Long. 144° 39' 31" E

No record of the aquatic biota has been located.
FEKENNLAL CHANNEL LENGTEH: 1,707 m

ELEVATION: 61 m

APPRUXIMATE DRAINAGE AREA: 135 ha

AVERAGE SLOPE (%): 10.6

Addicional lotormation:

1) The stream has no perennial tributaries.
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SALINAS RIVER GUAM-13

Salinas River, Guam 13

COORDINATES:  Lat. 14% 23" 06" N No record of the aquatic blota has been locared.
Long. 144° 39' )5" E

PPERENNIAL CHANNEL LENGTH: 1,250 m
ELEVATION: 53 m
APPROXIMATE DRALNAGLE AREA: 56 ha

AVERAGE SLOPE (£): 1.9

Addictonal oVormat Ton:

1} Ihis strcam has no pecennial tributaries.
2} Chanel biscers the village of Agae,
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Finile Creeck, Guam 14

COORDINATES:  Lat.

ELEVATION:

TUTAL
)
2)

1)
4)

. Long.
102 m

RIVER 5YSTEM DATA:

13° 22" 48" N
144° 39' 06" &

Length of longest continuous
perennial channel :

Comb ined perennial channel
lengths:

Approximite drainage arca:
Average slope (%):

Additional Intormation:

1)

)

5)

L b

1,585 m

1,768 m
79 ha
12.2

The Finile is spring fed by three springs,
twa ol which are 0.5 kilometer north {(A+8)

ol spriag C.
Faata Springs:
AHR dat, 13 220 28" N
Lony.  144° W' 49"
Klev, ddm
(& Lat, [ S T V|
Long . 146°% ' 44" B
Elev., W02 m

A porenndal tributary (Jows 1rom cach spring system,

The Fipdle dis part of the Agat Tlood baslo along with the Chaligan Auvau and Caan streams.

Gaging Station:

b, I_i° 220 29 N
Lang.,  144Y 9" 26" L
Flev., 0.0 m

Avenape (M va) disehoar s

D.04 w3/

Sov Apprenshis Ctabobe ) o phivsivavhemical

charvacteristies,

FINILE CREEK SYSTEM

457

GUAM-14

No record of the aquatic biota has been located.



3! ??l
z?:ﬂ??
¢

32, 0.ttt
222202830 1 e " ~
niRyece Qtery oy
ol !l'fl!!e‘:ﬁ?(z é‘” !he 11\1\\ sl G5 e T
edal N““QQ‘IQH’K“%'Bﬂjiﬁfv
@ Jo 1y F S
s (© 31'(h‘> ??ﬁtfvﬁi( sl
4 2t 2 L ve ‘Jc’(',
s Lal Q
_J . ~
z N 2 oW
T £ N e
I & Q T
v) C 0
02 \\\N’\’,_, .
N
FAATA SPRS.
SANTA RITA
o SPR.

BONA SPR,
o

ah

GUAM- 15



GAAN RIVER GUAM-15
Gaan River, Guam 15

COORDINATES:  Lat, 13" 22* 36" N No record of the aquatic biota has becn located.
Long. 144° 38' 59"

PERENNIAL CHANNEL LENGTH: 1,798 m
ELEVATION: 125 m
APPROXIMATLE DRAINAGE AREA: 82 ha

AVERAGE SLOPE (%): 10.0

Additional Inlformation:

1) Caon jeins the Agat (lood basin along with
the Chaligan, Avau and Finile streams.
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Auau Creek, Guam 16

COORDINATES ¢ Lac. 13% 22" 31" N

Long. 144° 38' 57" E

PERLENNIAL CHANNEL LENGTH: 1,516 m

ELEVATION: 85 m

APPROXIMATE DRAINACE AREA: 35 ha

AVERAGE SLOPE (Z): 9.5

Additional Information:

1)

2)

Auau Spring:

lut. 13° 22' 11" N

Long, 144° 139' 38" k&

llev. 88 m
This spring-fed perenmial stream will join a
common [lood plain with the Chaligan, Gaan
el Finile streams,

AUAU STREAH

49

GUAM-16

No record of the aquatic biata has been located.
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CHALIGAN CREEK SYSTEH GUAM-17

Chaligan Creek, Guam 17

COORDINATES: Lat. 13° 22' 16" N No record of the aquatic biota has been located.
Long. 144° 39' 00" E

ELEVATION: 104 m

TOTAL RIVER SYSTEM DATA:

1)  Length of longest continuous

perennial channel: 1,585 m
2}  Combined perennial channel

lengths: 2,072 m
3)  Approximate dralnage area: 73 ha
4)  Average slope (%): 13.5

Addicional Information:

1} Mao Spring:
lart. 13% 2t 5N
Lomg.,  144° 19 42" E
Elev., 107 m
2} deins o common Vlood plain with the Gaan, Auau
and Pinile  treams.
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TALEYFAC RIVER SYSTEM GUAM-18a

Taleyfac River, Guam 1Ba

COORDINATES;  lLar. 13% 21" 37" N No record of the aquatic biota has been located.

Long. 144° 38' 47" E
ELEVATION: 42 m
TUTAL RIVER SYSTEM DATA:

1) Length of longest continuous

perennial channel: 2,896 m
2)  Combined perennial channel
lengths: 5,822 m
3)  Approximate drainage arca: 508 ha -
4)  Average slope (4): 7.2
LENGTH OF THE TALEYFAC: 1,524 m

Additional Informaction:

1)  The system has many perennial tributaries,
including the As Cola Sito, Pagachao and
Nengllo streams.

2) Local residents claim the (750 m) scecion
between Lhe vconl luence of che Taleyfac and
the von) luence of the Pagachas is called the
Nengi lao River.
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TALEYFAC RIVER SYSTEM GUAM-18b,c

As Cola Sito Creek, Guam 18b " Pagachao Creek, Guam 18c¢
COURDINATES: Lact. 13" .21 31" N COORDINATES: Lat. 13° 21' 18" N
Long. 144° 39" 10" C Long. 144° 39' 10" E
PLRENNIAL CHANNEL LENCTH: 1,685 m PERENNITAL CHANNEL LENGTH: 870 m
ELEVATION: 122 m ELEVATION: 132 m
No record of the aquatic biota has been located. No record of the aquitic biota has been located.
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TAELAYAG AND SAGUA RIVERS GUAM-19,20

Tae layag Creek, Guaw 19 Sagua River, Guam 20
&
COORDINATES: Lat. 13° 20" 42" N

COURDINATES: Lac. 13° 21" 14" N
Long. 144° 38' 21" E

Long. 144° 138" 35" E

PERENNEAL CHANNEL LENGTH: 2,027 m PERENNIAL CHANNEL LENGTH: 914 m

ELEVATION: 85 m ELEVATION: 44 m

APPROXIMATE DRAINACE AREA: 88 ha APPROXIMATE DRAINAGE AREA: 45 ha
AVERAGE SLOPE (%Z): 6.2 i AVERAGE SLOPE (%Z): 10.7

Additional Informat ion: Additional Information:

1) Sagua drains just north of Facpi Pr. und

1} This stream bhas no peremnial tributarles,
has no perennial cributarles.

Moo revord of the aguatic biota lus been lecated, No record of the aquatic biota has been locaced.
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MADOFAN AND AGAGA RIVERS GUAM-21,22

Madofan River, Guam 21 Agaga River, Guam 22
COORDINATES: Lat. 13* 19' 55" N

COORDINATES: lat. 13° 20 04" N
Long: 144° 38' 44" E

Long. 144° 38' 39" ©&

PERENN[AL. CHANNEL LENGTH: 1,128 m PERENNIAL CHANNEL LENGTH: 1,173 m

ELEVATION: 73 m ELEVATION: 85 m

APPROXIMATE DRAINACE AREA: 102 ha APPROXIMATE DRAINAGE AREA: 69 ha

AVERACGE SLOPE (%): 14.8 AVERAGE S1OPE (X): 10.7

Additional Information: Additional Information:

1) The Madolan dralns undeveloped land south 1) Stream has no perennial triburaries.

of Facpi Pr.
2) There are no perennial tributaries.

No vecord of the aquatic biota has been locared. No record of the aquatic biota has been located.
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ASMAFINES RIVER GUAM-23
Asmalines River, Guam 23

COORDINATES:  lac., 13° 19" 31" N

Reported Aquatic Organisms
Leng. 144° 39' 03" E

ANIMALS

PERENNIAL CHANNEL LENGTH: 1,341 m T e s

ELEVATION: 134 m Macrobrachium lar
APPROXIMATE DRAINAGE AREA: 96 ha

AVERAGE SLOPE {Z): 20.0

AMditional Informat jon:

1} Drains into Sclla bay and has no perennial
Lributaries.

Information From UOGML project.
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SELLA RIVER SYSTEM GUAM-24
Sella River, Guam 24

COORDINATES :  Lat. 13° 19" 35" N Reported Aquatic Organisms
Long. 144° 39" 05" E .
ANTMALS
ELEVATION: 313 m IRt
TOTAL RIVER SYSTEM DATA: Macrobrachium lar

= - ebrates:
1} Length of longest continuous Vezr Le

perennial channel: 1,585 m Anguilla spp.

2)  Combined perennklal channel Sicyopterus macrostetholepis
lengths: 3,993 m Stiphodon elegans

3)  Approximate drafnage area: 158 ha

4y Average slope (1): 17.0

Addit fonal Intormation:

1} Sella Falls:

Lat. 13 19" 52" N

barng,.  L44° 39° 43" @

Elev, 207 m
1 The strecam bas two pevennial tributaries.
) Sclla Bay Is a popular recreation area.

Information from a UOCML project and 1. Ford,
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Cetti River, Guam 25

COORDINATES :  Lat. 13° 18' 55" N
Long. 144° 39' 22" [

ELEVATION: 195 m
TOTAL RLVER SYSTEM DATA:

1)  Length of longest continuous
perennial channel:

2)  Combined perennial channel
Tenpths:

3} Approximate drainage area:

4y Average slope (%)

Addit ional Inlormation:

1) Certi Falls:
Lat. 13® 19" 20" N
Long.  144% W' 58" &
Fleve 13 m

1,785 m

3,275 w
207 ha
16.6

2Y 0 Stream bas 1 operennial tribatary which

secandarily bilarcates.
1) RKiver discharges inte Cetti Bay.

4y See Appendix (Table 2) tor physicochemi cal

vliaradterist ics,

CETTI RIVER SYSTEM

(1)

GUAM-25

No record of the aquatic biota has been located.
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UNNAMED STREAM GUAM-26

Unnamed Stream, Guam 26

COORDINATES: lat, 13° 18" 49" N No record of the aquatic biota has been located.
Long. 144" 39°' 22" E

PERENNIAL CHANNEL LENGTH: 600 m

ELEVATION: 30 m

Additional Information:
1) Drains into Cettl Bay about 0.2 km south of

Cetti River.
2) lHlas no perennial tributaries,
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-
LA SA FUA RIVER SYSTEM GUAM-27a
La Sa Fua River, Guam 27a
COORDINATES:  Lat. 13° 18" 18" N Reported Aquaric Organisms
Long. 144° 39' 24"
See Appendix (Table 1) for a comprehensive
FLEVATION: 207 w list of diatoms found in the La Sa Fua Stream.

TOTAL RIVER SYSTEM DATA:

1) Lengeh ol longest continuous

perennial channel: 4,633 m
2)  Cowbined perceonial channel
lenpLhs: 7,209 m
1} Approxinate drafnage area: 38 ha
4)  Avevage slope () 6.8
LENGTH OF THE LA SA FUA: 3,26l m

Additional Inlormation:

1) Mas 5 wmajor tributaries: The Alatgue,
Cliagame , Laguan and San Nicolas Rivers.
2} The system is spring and watershed led and
drains into Fouha Bay.
3 The system has been assessed as feasible for
a skl | diversion dam.
4} Caping Station:
lart . 137 18" 20" N
Lung.  14a® 39 45"
Llev. 30,6 m»
Average (0 yr) discharpge: 0,13 mi/s,
) Sewr Appencdix (Table 2) for physicochemical - characteristics. Information (rom reference:

350
649
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LA SA FUA RIVER SYSTEM GUAM-27b,c
Alatgue River, Guam 27b Chagame River, Guam 27 ¢
COORDINATES : Lat. 13% 18" 37" N ‘ COORDINATES: Lat. 13% 18" 3™ M
Long. 144° 40°' 21" E Long. 144° 40' 27" E
PLRENNLAL CHANNEL LENGTH: 640 m COMBINED PERENNTAL LENGTHS: 1,980 m
ELEVATION: 183 m ELEVATION: 190 m
Additional Ionlormation: Additional Information:
1) Alatgue Spring: 1} Stream drains into the La Sa Fua River and
Lat. 13° 18" 33" N has two minor peremnial tributaries.
Long. 144° 40" 23"
Elev., 104 m
2 The Alatgue drains into cthe La Sa Fua.
Now vevord of the aguat le biota has been locoted. No record of Lhe aquatic biota has been located.
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LA SA FUA RIVER SYSTEM GUAM-27d,e

Laguan River, Guam 27d San Nicolas River, Guam 27e

COORDINATES :  Lat. 13° 18" 56" N COORDINATES: Lat. 13° 18" 47" N

Long. 144° 40° 20" & Long. 144° 40' 22" E

PERENNTAL CHANNEL LENGTH: 664 m PERENNIAL CHANNEL LENGTH: 716 m

ELEVATION: 232 m ELEVATION: 250 m
Additional Information: Addicional Information:

1} The Laguan drians lonto the Chagame River and 1) Stream drains into the Chagame River and has

Bbas no purconial tributaries, no perennial tributaries.

Ho vevord ul the ageatic blota bas been located, No record of the aquatic biota has been located.
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UMATAC RIVER SYSTEM GUAM-28a
lmatace River, Guam ZBa

COORDINATES:  lat. 13° 17" 48" N Reported Aquatic Organisms
Long. 144° 39' 38"
ANIMALS
ELEVATION: O m
Invertebrates:
TOTAL RIVEER SYSTEM DATA: Atya sp.

Vertebrates:
1) Length of longest continuous

perennial channel: 2,987 m Anguilla marmorata
2)  Couwbined pereanial chanel Eleotris fusca
Jengths; 6,065 m Kuhlia rupestris
3)  Approximite drafnopge area: 544 ha Stiphodon elegyans
LENGTH OF THE UMATLIC RIVER: &42 m
PLANTS

Cladophora sp.
Phragmites karka

See Appendix for blue-green algae and additional

Additional Informat ion:
biota.

1) The Umatac has two major tributaries: the
Liclae and Madoyg Rivers. .
Y} e area Bs ounder agriculture and grazing
plessure.
1) A dertunct monitoring station 100 m upstream
recorded an avervage (B3 yr) discharge rate
ol 024 wd /s Vrom a 530 hectares drainage area.
A) The Umatay deains ince Unatace Bay.
5)  see Appendix (Table 2) Tor physicochembical ¢haracteristlcs,

Information from references:
136, 137, 184, 270, 285
75
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Laclae River, Guum 28b

COORDINATES :  Lat. L3° 17' 49" N
fLong. 144° 392' 50" B

PERENNEAL CHANNEL LENGTH: 1,585 m

ELEVATION: 38 m

Additional Intormation:
Iy The Laclae drains into the Umatac.

2)  the two tributavies are: Pajon and Bolunos
SLreams .

No record of the aguat e biota has been located.

UMATAC RIVER SYSTEM

17

GUAM-28b,c

Madog River, Guam 28c

COORDINATES: Lat. 13 17" 49" N

Long. L144° 39" 50" k

COMBINED PERENNIAL CHANNEL LENGTHS: 2,926 m

ELEVATION :

110 m

Additional Information:

1)  The Madog drains into the Umatac and has one
ma jor tributary: Astaban stream.

No record ol

the aquatic biota has been lovated,
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UMATAC RIVER SYSTEM GUAM-28d,e

Astaban River, Guam 28d Bolanas River, Guam 28e
CODRDINATES:  Lat. 13% 17" 41" N ¥ COORDINATES: Lat. 13° 18" 06" N
Long. 144° 40° 14" K Long. 144° 40' 35" E
COMBINED PERENNJAL CHANNEL LENGTHS : 1,981 m PERENNIAL CHANNEL LENGTH: 762 m
ELEVATION: Y7 m b ELEVATION: 152 m
Additional Informat ion: Additional Information:
1) The Astaban drains into the Madog and has 2 1) Piga Spring:
perennial tributaries, Lac. 13% 18" 08" N

Long. 144° 40' 50" E
Elev. 90 m
2} The Bolanos drains into the Laeloe and has no
perennial tributaries

No record of the aguat ic biota has been located. No record of the aquatic biota bas been located.
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UMATAC RIVER SYSTEM GUAM-28T
Pajon River, Guam 28F

COORDINATES : Lat. 13% 18" 06" N No record of the aquatic biota has been located.
Long. 144° 40 35" E

PERENNLAL CHANNEL LENGTH: 1,036 m

ELEVATION: 115 m

Additional Information:

1} The Pajon dreaions fnto the Laclae and has no
perennial tributaries.

a1



GUAM 29

n..r.nlff
e TN
SER
A
r.nﬂr/r.r.)f
o !ffr.,ﬂ/‘ »
~ W rrﬁﬁ me5~
OEND S
) ~ob 8
! _Jf/.JJm hvwﬂ n.._«umk_
,,_uruff m%f( 4
G s Mf l'
SR IATARY
_. Q. prm.mﬁw i ! Q!
Cyah
»wa_‘. nvwfﬁ )
rJ:J ,.rPJ =
wAnatk = T
NN
/.r......~
.:ﬁ.:
L
3 C 10—
] y Nmmmp
< %
O 7
34 PIGUA & 21
L .Qmm
.,. 5437
L5 L Ses
- .\ .N/(A\Hﬁ
“ ) ) 54
5 - | Q- \U®, Tr,
3N s 8 iz
oo~ g he'st
83 sgsiZ
£ .Mﬂ%\“\
wn o+ i
3 st
A
£ B N L%rgs
. N Wi S $
~ ) 2
g OI\ JJT« M-mm
RITEN
m 563
;. s535¢f
§ SR
: )rig &
n = h 8
S = . i
MrM v x_m 7
0 anH
B .\..L.ﬂ.:.
: it
+M R 5 pC \L.wvﬁ 4
. - e nd
—_ = Vi L_UMAL ..3047% 5
lnl..\..».mavwv < i H?.\pr.
. ) s
mw LAELAE et «n.ﬁhm.
) ~MM\M~.\%
8oLanos™ . e
Q J w\\._w“v
5 LJ /\0. 87 h“s\\m\
S = Foa siv\\\\
& @ y o< I
p— at =] \.QV\ p\\.\
AR g IAPIETS) H\
fs 51
FA L
. 5 5 «\;‘
,. s
) m “
. : §5%,5
* 5,71
: 5 :xa
S n:v, 4
R t s §04¢
) & T e
ol : SR s
. - 9 SR 2
J [ = /NG
: (,,az.w.l
~
2
~
M
-

CEIN

kAL (S



TOGUAN RIVER SYSTEM

Toguan River, Guam 29

Reported Aquatic Organisms

COORDINATES:  Lat. 13% 17" 04" N
Long. 144% 39" 36" L
ANIMALS
ELEVATION: 131 m Invertebiatas:
TOTAL RIVER SYSTEM DATA: Clithon brevispina
Septaria porcellana
1) Length of longest continuous
perennial chaonel: 2,256 m
2)  Combined perennial channel
Tengths: 3,109 m
) Approximate drainope area: 137 ha
4)  Average slope (2): 1.7

Additional laformation:

1} The scream has one perennial eributary and
drains into Toguan Bay.

Information from reference:

¥ 326
B}
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Bile River, Guam 30

COURDINATES:  Lac. 13° 16" 33" N
Long. 144° 39" 41" E

PERENNITAL CIIANNEL LENGUH: 950 m
LLEVATION: 67 m
APPROXTHATE DRAINAGE AREA: 57 ha

AVERAGE SLOPE (Z): 9.8

Addittonal ITntormat ion:

1) e Bile has no perennial tributavies and

drains into Bile Bay.

BILE RIVER

85

GUAM- 30

No record of the aquatic biota has been located.
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PIGUA RIVER SYSTEM GUAM- 31

Pigua River, Guam 3t

COORDINATES:  Lat, 13° 18" 27" N No record of the aquatic biota has been located.
Long. 144° 39°' 42" g

ELEVATION: 116 m
TOTAL RIVER SYSTEM DATA:

1) Lengeh of longest continuous

perennlial channel: 1,585 m
2y Combined percumial channel

lengths: 2,000 m
1) Approximate drainage arca: 99 ha
4)  Average slope (£): 1.9

Additional Information:

1} The Pigua has wwo perennial tributaries and
drains into Bile Bay.
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GEUS RIVER SYSTEM GUAM- 32
Ceus River, Guam 32
COURDINATES :  Lad. 13% 15" 40" N Reported Aquatic Organisms
Long. 1464° 40" 21" E
ANIMALS

ELEVATION: 150
b 50 m Invertebrates:

FOTAL RIVER SYSTEM DATA: ’ Atya sp.
Caridina spp.

1) Length ol longest continuous Macrobrachium lar
perennial channel: 3,840 m gy .

2} Combined perennial channel Weriting pulligeca
lengths: 5,616 m Vertebraces:

5} Approximate dradnoge area: 324 ha .

h)  Average slope (%) : 71 Anguilla marmorata

Awaous guamensis
Gambusia affinis
Kuhlia rupestris
Sicyopterus macrostetholepis
Stiphodon elegans

ivi Tilapia nossambica
Additional Inlormat ion: N

1) Siligin Spring:

Jaiti 13 16 32" N . BRANIS

; 4" 400 SIY K
:..“-nt. '}S"m 0" 51 E Hibiscus tillaceus
PERS -

Average discharge @ 190 m3/day
23 he Gews has been altered by some dredge/1ill
construction related to o small boat channel
ab the viver mouth,
D Averape daidy discharge (ret. 133): 2,270 w3, A small reservolr supplies potable
witer Lo Metizo Village.
4 see Appendix (rable 2) for physicochemical chavacteristies,

Sec Appendix [or additional biora.

Information from references:

133, 184, 280
89
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ACHANG RIVER SYSTEM GUAM-33

Achang River, Guam 33

COORDINATES:  Lat. 13° 15" 15" N Nuo record of the aquatic blota has been located.
Long. 144° 40' 56" E

ELEVATION: 40 m
TOTAL RIVER SYSTEM DATA:

1) Lengith of longest continuous

perennfal channel : 1,400 m
2)  Combiaed perennlal channel

lengths ¢ 1,790 m
3)  Approximate dralnape area: 82 ha
4 Average slope (%) : 6.5

Additionat lolormat ion:

1} This stream, wnaned on USGS maps, has a
perenmial tributary and dralos inte

Achumy  Bay,
20 This st ream by also cal led the Juley (raf, 103),

a1
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Manell River, Cuam 34

COORDINATES:  Lat.  13% 15' 15" N
Long. 144° 41" 02" E

ELEVATION: 85 m
TOTAL RIVER SYSTEM DATA:

1} Length of longest continuous
perennial channel @

2)  Combined perenntal chanpet
lengths:

J)  Approximate drainage area:

4)  Average slope (£):

Additional Informat fon:

1) This stream has several perennial tributaries
and the mouth Is used as a boat launching area.

3,450 m

5,087 m
253 ha
8.l

MANELL RIVER SYSTEM

93

GUAM- 34

No record of the aquatic bicta has been located.
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Unnamed Stream, Guam (between Manell and Sufafe Rivers) 35

COORDINATES: lLat. 13° 14" 56" N
Long. T144% 41" 27" K

ELEVATION: 98 m
TOTAL RIVEER SYSTEM DATA:

1) Lengeh ol longest continuous

pervennial channel: 1,706 m
2)  Conbined perennial channel
lengths: 1,783 m

Additional Intormation:

1) This stream bas two short perennial tributaries
and drains across Achang  Reefr,

UNNAMED STREAM SYSTEM

935

GUAM- 35

No record of the aquatic biota has been located.
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SUYAFE RIVER GUAM- 36
Suyale River, Guam 36

COORDINATES:  Lat. 13° 14' 56" N No record of the aquaric biota has been located.
Lang. 144° 41" 32" k&

PERENNT AL CHANNEL LENGTIL: 3,300 m
ELEVATION: 72 m
APPRUXIMATE DRAINAGE AREA: 136 ha

AVERAGE SLOPE (2): 8.4

Additional Information:

1Y the Sulade has no perennial tributaries,
|

917
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SUMAY RIVER SYSTEM GUAM- 37

Sumay River, Guam 37

COORDINATES :  Lat, 13° 14" 46" N No record of the aquatic biota has been located.
Lat. 144° 41" 51" E

ELEVATION: 76 m
FOTAL RIVER SYSTEM DATA:

1} lLengith of longest continuwous

pereuntal channel: 1,250 w
2) Conbined perennial channel

lempths: 1,640 m
) Approximate droinage area: 50 ha
4)  Average slope () : 9.5

Additional Fnlformat jon:

1) Ihis stream has two perennial tributaries,

S
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Liyop River, Guam 38

COORDINATLES:  Lat. 13Y 14" 43" N

Long. 144% 42' 19" K

ELEVATLON: 137 m

TOTAL RIVER SYSTEM DATA:

1)
1)

3)
4)

Lengeh of longest continuous

perennial chaonel: 1,950 m
Comb ined perennial channel

lenphs: 2,760 m
Approximite drainage area: 108 ha
Avervage slope (2): 8.0

Addiciomal Inlfovaation:

1)

The Liyeg has one perennial tributary.

LIYOG RIVER SYSTEM

101

GUAM- 38

Yo record of the aquatic biota has been located,
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Aspadao Creek, Guam 39

COORDINATES:  Lat. 13° 14° 45" N
Long. 144° 42* " E

INTERMITTENT CHANNEL LENGTH: 952 m

ELEVATION: 55 m

Additional Informat ion:

1) This Is an intermittent stream along the south

Coast .

ASGADAO CREEK

103

GUAM- 39

No record of the aquatic biota has been located.
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“ASMAILE" STREAM GUAM-40

"

"Asakd le™ Stream, Guam 40

COORDINATES:  Lat. 13° 14" 49" N No record of the aquatic biota has been reported.
Long. 144° 42' 48" K
INTERMITTENT CHANNEL LENGTH. 1,000 m

LLEVATION: 67 m

Additional Information:

1) This is an intermittent stream between
Aspadao and Ajayan streams.

2} Unnaned on USCS maps, this stream flows to
Asuaile Pr.

105
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AJAYAN RIVER SYSTEM GUAM- 41

Ajayan River, Guam 4]

CUOORDENATES:  Lut. 13° 14" 58" N Reported Aquatic Organisms
Long. 144° 43" 01" E
ANIMALS
ELEVATION: 183 Vertebrated
TOTAL RIVER SYSTEM DATA: Gambusia affinis
Tilapia sp.
1) Length of longest continuous

percennial channel: 4,465 m
2} Combived perennial chaonel PLANTS

Jengths: ' 5,882 m #ibiscus tiliaceus
3)  Approximate drainage area: 358 ba Bl caoni bas harka
4)  Average slope {%): 7.8 g

Aadditional Inlormat Len:

1) This dratnage basin was drastically affected
by Typhoon Pamela (5=21-76); a narrow delta
ol alluvial depusits existed at che river
woutli, but was destroyed by the typhuon.

2) This stream Trequently clogs with sile due to
prass lires.

B the Ajayare has ooy small perconial cributaries.
A delnet sceondary monitoring station just above
Ajavan Bay indicated o maximam dishearge rate of
(.l m']fw and o minimum of 0,003 m3/s,

Information from reference:
184
107
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TONGAN CREEK GUAM-42
Tongaan Creck, Goam 42 )

COURDINATES:  Lat. 13° 15" 00" N No record of the aquatic biota has been localed.
Long., 144° 43" S0" E

INTERMITEENT CHANNEL LENGTH: 1,225 m

ELEVAIION: 49 m

Additional Intormation:

1) This is an intermittent stream that discharges
at Guijen P,

109
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Aglayan River, Guam 43

COURDINATES: Lat, 13° 15" 59" N

Long. 144° 44' 10" E

ELEVATION: 146 m

TOTAL RIVER SYSTEM DATA;

1}
2)

3)
4)

Addici

1)

1}

Length of longest continuous

perennial channel: 5,060 m
Combined perennial channel

lengths: 7,200 m
Approximite dralnage area: 575 ha
Average slope (1) 502

onal Intormation:

The area has becen affected by agricultural
cncroachmwent and dredge/(11) intruslon related
to active roadway and bridge construction along
the river mouth area.

A presently defwet secondary monitering site
just above the river mouth Indicated a high
discharee rate of 0.01 w3/s and a low discharge
rate ol 0,004 w3/ s during the yoears 1962-65.

The Agtayan supports Anyui lle, Macrobrachium and
Finlish growv-oul powds.

AGFAYAN RIVER SYSTEM GUAM-43

Reported Aquatic Organisms

ANTMALS
Vertebrates:

Anguilla sp.

Gambusia affinis
Oxyurichthys guibeli
Stigmatogobius versicolor
Tilapia sp.'

See Appendix for additional biota.

Information from references:

132, 184
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"ASDONAO" STREAM SYSTEM GUAM-44

Asduan' Scream, Guam 44

COORDINATES:  Lat. 13° 16" 02" N No record of the aquatic biota has been located.
Long. 144° 44' 10" E

INTERMITTENT QIANNEL LENGTH: 1,455 m

ELEVATION: 46 m

Additional Information:

1) This purennial scream discharges through
Aspupong to Aglayan Bay.

2)  dust noreh (500 w) is an intermittent drafnage
chamel,

3) This stream is unnamed on USCS maps.,
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Inarajan River, Guam 45a

COORDINATES:  Lal. 13° 16" 30" N
Long. 144° 44" 44" 1

ELEVATION: 156 m
TUrAl, RIVER SYSTEM DATA:

1) Lengeh of longest continuous
perennial channel:

2) Comblined perennial channel
lengths:

3)  Approximate drainage arca:

4)  Avervage slope (2):

LENGTH OF TIIE INARAJAN :

Additional Inforsation:

1) Gayping Station:
Lot 13° 16" 41" N
Long.  144° 44' 15" €
Eleve 4.0 m
Averapge (20 yr) discharge:

INARAJAN RIVER SYSTEN

6,830 m

14,785 m

1,301 ha
4.6

1,660 m

0.496 wd/u

2)  The vlood plain is large and used extensively for

pasturage and favming.

1) The Iaavajan has % mxjor tvibutaries and supplices
domestic water tor loarajan Villaee,
A) 0 sew Appendix (table 2) Tor physicochemical

charavteristies,

115

GUAM-45a

Reported Aquatic Organisms

ANIMALS
Invertebrates:

Atya serrata
Caridina nilotica
Macrobrachium lar

Vertebrates:

Anguilla sp.

Awaous guamensis

Gambusia affinis

Kuhlia rupestris

Sicyopterus macrostetholepis
Stiphodon elegans

Tilapia mossambica

PLANTS
Spirogyra sp.

Sce Appendix for additional blota

Informaction lrom reflerences:

3, 184
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Lavlao River, Guam 45b

COURDINATES :  Lat. 13° 16 46" N
Long. 144° 44' 06" I

LENGTH OF “NIk LAULAO: 650 m

ELEVATION: 37 m

Additviopal Information:

1) This stream drains into the lnarajan River and
has 2 major cributaries: the Fintasa and Fensol.

No vecord of the aguatic bivta has been Jocated.,

INARAJAN RIVER SYSTEM

117

GUAM-45b,c
Fensol River, Guam 45c¢

COORDINATES: Lat.  13° 17' 06" N
Long. 144° 44° 08" E

PERENNIAL CHANNEL LENGTH: 1,770 m

ELEVATION: 100 m

Additional Information:

1) This stream drains into the Laolac.

No record of the aquatic biota has been lovaced.
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INARAJAN RIVER SYSTEM GUAM-45d,e

Fintasa River, Cuam 45d Yledigao River, Guam 45e
COORDINATES:  lLat. 13% 17" 06" N COORDINATES: Lat. 13° 16" 00" N
Lung. 144° 44 08" E Long. 144° 43' 27" E
PERENNEAL CHANNEL LENGTH: 4,665 m PERENNTAL CHANNEL LENGTH: 1,112 m
ELEVATION: 137 w ELEVATION: 61 m
Additional Intormation: Additional Information:
b} Fintasa Falls: 1} Inarajan Falls:
Lark . 13 17" 16" N Lat. 13% 17" 21" N
Long,  144% 43 34" & Long. 144% 43' 08" E
Elev., 64 m Elev. 53 m
2h This stream drains into che Laolao and has 2} This stream drains into the Inarajan channel.

.

2 tributaries.

N vecord or the agquatic bicota s been Jocated, . No record of the aquatic blota has been located.
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Topony River, Guam 451

COORDINATES :  Lat. 13° 12° 2" N
Long. 144% 43" 06" E

PERENNEAL CUHANNEL LENGED: 1,950 m

ELEVATION: 155 m

Additional Informacion:

1) The stream drafns into the Yledigao.
2) A small pond is aL the headwaters.

Ner reverd ol the aquet iv biota has been located.

INARAJAN RIVER SYSTEM ’ GUAM-45f, g
Nelansa River, Cuam 45g

COORDINATES: lLat. 13° 17* 23" N
Long. 144° 43' 06" E

PERENNTAL CHANNEL LENGTH: 1,585 m

ELEVATION: 128 m

Additional Information:

1) This stream drains into the Yledigao.

No record of the agquatic biota has been located.
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INARAJAH RIVER SYSTEM GUAM-45h, i

Pasamano River, Guam 45h Dante River, Guam 451
COURDINATES:  Lat. 13% 16" 00" N COORDINATES: Lac. 13° 16" 47" N
Lonyg. 144° 43' 271" E Long. 144° 42 40" E
PERENNT AL CUANNEL LENGTH: 3,155 m PERENNIA), CHANNEL AND TRIBUTARIES: 4,663 m
ELEVATION: 169 m ' ELEVATION: 176 m
Additional Intormations: : Additional Information:
1} ‘Mhis stream drains Into the lnarajan 1) The Dante drains into the Inarajan and has
and has 1 major tributary: Dante River. several perennial tributaries.
Nov cecord ol the agumatie biota bas been located, No record of the aquatic biota bas becn located,

1213
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Paul i lue

River, Guam 46a

COORDINATES:  LaL. 13° 16" 59" N

ELEVAT

TOTAL
1)
2)

3)
4)

Long. 144% 45' 1" ¥
TON: 3 m
RIVER SYSTEM DATA:

Length of Jungest continuous
perennial channel:

Conb ined pereonial channel
lengths:

Approximate dralnage area:
Average slope (2):

LENGTH OF THE PAW.ILUC RIVER:

Additional Intormat ion:

i)

has two wajor tributacies:

Aslinpet Rivers.

2} Sce Appendix (Table 2) for physicochemical

characteristies.,

4,389 m

6,157 m
879 ha
2.4

500 m

the Tinago and

PAULILUC RIVER SYSTEM

125

GUAM-46a

No record of the aquatic biota has been located.
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PAULILUC RIVER SYSTEM GUAM-46b,c

Aslinget River, Guam 46b Tinago River, Guam 46c

COORDINATES: Lat. 13% 13* 07" N

COORDINATES:  Lat. 5 T W A |
Long. L144° 45" 09" E

Long. 144° 45' 09" E
LENGTH OF PERENNIAL CHANNEL AND

PEKENNTAL CHANNEL AND TRIBUTARY LENGIW: 3,85 m
TRIBUTARIES: 6,200 m

ELEVATION: B4 m
ELEVATION: B84 m

Additional Intormition: Additional Information:

1) Gaging Statfion:

1} This stream drains inco the Paullluc.
2}y Malojloj Falls: Lat. 13° 17" 10" N
last . 13 17" 44" N Long. 144° 45" 04" E

Elev, 4.6 m
Average (28 yr) discharge: 0.16 w3/s
2)  The Tinago drains into the Pauliluc and has
two tributaries.

long. 144° 45" 02" E
Elev. 55 m

i) Malojloj Springs:
(] 13° 17" 51" N
Long.' L144° 45' 08" k
Elev. 79 m

N revord of the aguatie blota has been located. No record of the aquatic biota has been located.

127
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Asalonso River, Guam 47

COUORDINATES:  lLac. 13° 19" 59" N
Long. 144° 45' 55" €

ELEVATION: 64 m

TUTAL RIVER SYSTEM DATA:

1)
2)

]
&)

Length of longest continuous
perennial channel:

Comb Ined percamial channel
lengths:

Approximate drainage arca:
Average slope (£):

Additional Information:

3)

3,413 m

3,901 m
481 ha
21

The Asalonso has 2 perennial tributaries,

Asalonso Spring:
latt . 13° 19" " N
Lomg.  144° 45" 32" |0
Elev. 4Y m

The Asabonso drains fote Talototo Bay.,

ASALOHSO RIVER SYSTEM

GUAM-47

No record of the aquatic biota has been located,
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TALOFOFO RIVER SYSTEM GUAM-48a
Talovlolfo River, Guam 48a

COORDINATES:  lLac. 13° 20" 11" N Reported Aquatic Organisms
Long. 144°% 45" 08" E
ANIMALS
ELEVATION: 6 m LivEr bR
TOTAL RIVER SYSTEM DATA: Sponyillidae sp.

Atya serrdta

1) Lengeh of longest continuous Atya spinipes

perennial channel : 12,680 m P, ; .
> 5 | d ; Caridina nilotica
2)  Combined perennial channel § g
Caridina typus
lengihs: 32,857 m A
Macrobrachium lar
3} Approximacte drainage arca
(including Fena System): 7,284 ha Neritina pulligera
Neritina sp.
LENGTIE OF THE TALOFOFO: 5,364 m Vittehiatags
Anguilla marmorata
Awaous guamensis
Cichla ocellaris
Eleotris fusca
Additional Informition: Gambusia affinis
Kuhlia rupestris
1) Talotorlo's wajor tributaries are the Sagge, Sicyopterus macrostetholepis
Sarvasa, Ugoam, Mablac aod Maagas streams and Stiphodon elegans
the Fena Reservolr drainage system, Tilapia mossambica
2)  therve is saltwater intrusion up to 800 m
upstream, especially during high tide.
3} The Talotalo system supports many aquacul ture PLANTS
ponds .
6)  River mouth is (requent ly polluted (GEPA) after heavy rvains. Chroococcus sp.
7} Sce Appendix (Table 2) lor physicochemical characteristics., Spirogyra spp.

See Appendix for addicional biota.

Information lrom references:

137, 184
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TALOFOFO RIVER SYSTEMN GUA“-48b,c

Sarasa River, Guam 48b Malaja River, Guam 48c
COURDINATES:  Lat, 13° 20° 20" N COORDINATES: Lat. 13° 19" 51" N
Long. 144° 44' 09" E Long. 144° 43' 29" E
PLRENNIAL CHANNEL LENGTIE: 3,658 m PERENN1AL CHANNEL LENGTH: 975 m
ELEVATION: 107 m ELEVATION: 120 m
Additional Informat ion: Additionatl Informacion:
1) The Sarasa, with voe tributary, the Malaja, 1) The Malaja drains into the Sarasa,

and o ponding basin at the headwaters, drains
into the Talofoto River.

Noo revedd ef the aguat ie biota has been located. No record of the aquatie biota have been

133

located,
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TALOFOFO RIVER SYSTEM GUAM-48d,e
Saggpe River, Guam 48d Tinechong River, Guam 48e
COURDINATES :  Lat, 13° 20' 50" N COORDINATES: Lat. 13° 20" 55" N
Long. 144° 44" 10" E Long. 144° 43' 27" E
LENGTU OF PLERENNIAL TRIBUTARIES AND MAIN PERENNIAL CHANNEL LENGTH: 1,920 m

CHANNEL: 7,560 m
ELEVATION: 107 m
ELEVATION: 131 m

Additional Information: Additional Information:
1) The Sagge drains into the Talofofo River. 1) ‘The Tinechong drains into the Sagpge River.
Ne record of the sguatic biota has been located. No record of the aquatic biota has been located.
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TALOFOFO RIVER SYSTEM GUAM-48f ,q

Maagas River, Guam 481 Mahlac River, Guam 48g
COORDINATES:  Lac, 13° 21" 08" N COURDINATES: Lat. 13 21" 08" N
Lomg.  144° 43" 45" K Long. 144° 43" 45" L

LENGTH OF PERENNIAL TRIBUTARLES AND MAIN

PERENNEAL CHANNEL LENGIM: 2,926 m
CIANNEL: 8,108 m

FLEVATION: | 30 m
LENGTH OF MAIN CHANNEL: 3,962 m

ELEVATION: 67 m

Additional Information:

Ihe Maagas drains Into the Talofofo River,
Ihe Fena Reservoir drains, via the spillway,
Lo the Maogis.

1) The Toleeyuus droins into the Maagas via a
subterrancan passape.  This passage [s called 2)
the Hidden or Lost River.

4)  See Appendix (Table 2) fov physicochemical
vharacteristios,

Additional Information:

1) The Mahlac drains into the Talofofo River.
See Appendix (Table 2) rfor physicochemical
characteristies.

Although biota has been collected ot the spillway, no No record of the aguatic blota has bheen lovated.

vecord ol the agquacic biota has bean located,
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TALOFOFO RIVER SYSTEM GUAM-48h, i

Ugum River, Guam 48h Bubulao River, Guam 481
COURDINATES:  Lat. 13% 20" " N COORDINATES: Lat. 13* 19" 09" N
Long, 144° 45' 08" E Long. 144° 43" 45" E
LENGTIL OF PERENNTAL TRIBUTARLES AND MAIN LENGTH OF PERENNIAL TRIBUTARIES AND MAIN
CHANNEL: 24,338 m CHANNEL: 12,680 m

LENGTIL OF MAIN CHANNEL: 11,460 m MALIN CHANNEL LENGTH: 6,828 m

ELEVATION: 183 m ELEVATION: 206 m

AP PROXIMATE DRAINAGE ARLEA FOR THE UGUM AND ITS
TRIBUTARLES: 1,893 ha

Additional Intormtion: Additional Informition:

1) Gapiog Station: 1) The Bubulao drains into the Ugum and has
lat. 13% 19" 16" N several tributaries.
Long, 144° 44" 01" E 2)  The Bubulao area is remote and species
Flev., 40 m 2 rich {ref. 220).
Average (3 yvr) discharge: 0.72 w3/

2y Talolatu Falls:
lat. 13° 19 1™ N
Long.  144° 44% S §
Flev, 3w

31t has 2 major tribuwtaries:  the Bubulao and Atace,

43 These (Upum/Bubulao) streeams are the most pristine on Guam.

5 The Ugam s the site of o proposced rescrvole/danm (expected date:  2000)

6)  See Appendix (Table 2) Yor physicochemical characteristics.

See Appendix Tor biota (Table ). No record of the aquatic biota has been located,
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TALOFOFO RIVER SYSTEM GUAM-48j,k

Atate River, CGuam 48j Teygo River, Guam 48k
58" N COORDINATES: lat. 13° 17" 49" N

COURDINATES:  Lat. e Il W A
Long. 144° 41* 52" E

Long. 144% 427 10" B

LENGTH OF PERENNIAL TRIBUTARIES AND MAIN

LENGIH OF PERENNIAL TRIBUTARIES AND MALN
CHANNEL: 2,926 m

CHANNEL: 3,125 m

LENGTI OF MAIN CHANNEL: 1,783 m LENGTH OF MAIN CHANNEL: 2,004 m

ELEVATION: 220 w ELEVATION: 317 m

Additional Informtion: Additional Information:

1)  The Teygo drains into the Atate and has

i) ‘the atate drains into the Ugum and has several
several perennial tributaries.

peremmial tvibutaries.

Ho revord of the aquatic biota has been located, No record of the aquatic biota has been Jocated,
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TOGCHA RIVER GUAM-49

Togcha River, Guam 49

COORDINATES: Lar. 13° 21" 54" N
Long. 144° 46' 03" E

No record of the aquatic bilota has been located.
PERENNTAL CHANNEL LENGTH: 2,682 n

APPROXIMATE DRAINAGE AREA: 605 ha

AVERAGE S10PE (R): 2.1

ELEVATION: 97 m

Additional Information:
1)  The Togeha has no perennfal cributaries and

is enclused by sceep canyon walls which
prescerve ILs remoteness.
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Ylig River, Guam 50a

COUORDINATES: lat. 13" 23" 33" N

long. 144" 46°' 08" E

ELEVATION: 137 m

TOTAL RIVER SYSTEM DATA:

1) Length of longest continuous

1)

percnnial channel: 11,994 m
2) Cosbined perennial channel

lengths: 16,734 m

Approximte drainage area: 3,007 bha

Addici

1)

2)
3)

4)

onal Informat fon;

Gaging Scation:
Lat. 13° 23 28" N
tong. 144° 45" 06" E
Elev, 6 m
Average (28 yr) discharge: 0.81 m3/s

The Yhig has 2 major cvibutaries: the Tarzan

e Phascigon.

Ylig system supplies Yona Village with
drinking water.

Sce Appendlx (Table 2) for physicochemical
charavteristics.

YLIG RIVER SYSTEM

GUAM-50a

Reported Aquatic Organisms:

ANIMALS
Invertebrates:
Spongillidae sp.

Atya serrata

Atya spinipes
Caridina nilotica
Caridina typus
Macrobrachium lar

Melanid spp,
Neritina pulligera

Vertebrates:

Awaous guamensis

Kuhlia rupestris
Sicyopterus macrostetholepis
Stiphodon elegans

Tilapia mossambica

PLANTS
Cladophora spp.
Oscillatoria spp.

Phormidium valderianum

See Appendix for additional biota.

Informat lon from reference:
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Manengon River, Guam 50b

COORDINATES :  Lac. 13° 23" 52" N
Long. 144° 45' 00" E

LENGTH OF PERENNEAL TRIBUTARIES AND MAIN
CHANNEL: 7,727 m

LENGTH OF MAIN CHANNEL: 2,240 m

LLEVATION: 61 ®m

Additional Intormation:

1) ‘Ihe Mapeongon drains into the Ylip.

Noo vecord ol the agoatle btota hos been locored,

YLIG RIVER SYSTEM

147

GUAM-50b, c

Tarzan River, Guam 50c¢

COORDINATES: Lat. 13° 23" 51" N
Long. 1447 43' 54" E

LENGTH OF PERENNIAL TRIBUTARIES AND MAIN
CHANNEL: 5,182 m

ELEVATION: 119 m

Additional Informacion:

1) The Tarzan drains into the Ylig.
2) Tarzan Falls:

Lat . 13 23' 39" N

Long. 144° 43' 07" E

Elev. 64 m

No record of the aquatic biota has been located.
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PAGO RIVER SYSTEM

Pago River, Guam 5la

COURDINATES: Lat. 13% 25" 12" N
Long. 144° 46 43" E

ELEVATION: 8 m
TOTAL RIVER SYSTLEM DATA:

1) Length of longest continuous

pereanial channel: 10,060 m

2)  Combined perennial channel
lengths: 18,165 m
3)  Approxinace drainage area: 2,334 ha
LENGTH OF THE PAGO: 3,870 m

Additional luformation:

1) The Pagoe had an wauthorized sewage treatment
tacility which was clused by EPA.
2)  The Page bhas two wajor tributaries: the Sigua
and Lonbit.
1} Copging Station:
Lat . 1 26 UB" N
Long. 144° 45" 14" &
Elev. 7.6m
Average (29 yr) discharpge: 0,74 m3fs
i) hwew Appendix (Table 2) for physicochemica)
chavacterist ivs.

149

GUAM-51a

Reported Aquatic Organisms

ANIMALS
Invertebrates:

Atya spp.
Macrobrachium lar

Vertebrates:
Anguilla sp.
Gambusia affinis
Tilapia sp.

PLANTS

Hibiscus tiliaceus

See Appendix for additional biota.

Informarlon from references:
7. 103, 184, 199, 288, 316
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Lonfic River, Guam 51b

COUORDINATES: Lat. 13° 26" 05" N
Long. 144° 45' 13" E

LENGTH OF PERENNEAL TRIBUTARY AND MAIN
CHANNEL: 7,500 m

LENGTH OF MAIN CHANNEL: 6,706 m

ELEVATION: 200 m

Additional tnformation:

1) The Lontit drains lnto the Pago above the
waglng station.

2)  Sev Appendix (Table 2) for physicochemical
chavacterist ics.

No record of the aquatic biota has been located.

PAGO RIVER SYSTEM

151

GUAM-51b,¢
Sigua River, Guam 5lc

COORDINATES: Lat. 13° 26* 04" N
Long. 144° 45' 13" E

LENGTH OF MAIN CHANNEL: 6,858 m

ELEVATION: 260 m

Additional Information:

1) Sigua Falls:
Lat. 13° 25 42" N
Long. 144° 43' 29" E
Elev. 91 m

2) Sigua Falls:
Lat. 13° 25" 43" N
Long. 144° 43' 20" E
Elev., 122 m

3) Sigua Falls:
lLat. 13° 25' 35" N
Long. 144° 42" 37" E
Elev. 168 m

4} The Sigua drains Into the Pago.

No record of the aqudtic biota has been located.
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Marboe Cave, Guam 52

COURDINATES:  Lat. 13° 29' 08" N
Long. 144° 51' 58" E

ELEVATION: 12 m

Additional Information:

1} Marboe is a spring-fed water cave on the
northeast coastc.

MARBO WATER CAVE

Reparted Aquatic Organisms

ANTMALS
Invertebrates:

Macrobrachium lar

PLANTS

Bostrichia tenera
Chroococcus turgidus
Microcystis marginata
Trentepohlia aurea

Informat fon from reference:

137
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HCS POOL GUAM-53
NCS Pool, Guam 53

COORDINATES: Lat. 3 3322 N Reported Aquatic Organisms
Long. 144° 48' 54" E
ANIMALS
ELEVATION: 0 m Invertebrates:
Thiarid and neritid gastropods
Grapsid sp.

Vertebrates:

Additional Information: Moringuid sp

Poecilia latipinna
Poecilia reticulatus
Tilapia mossambica
Xiphophorus helleri

1)  An "anchaline” pond; slightly haline, level
of pool has a delayed rise and fall with che
Lide,

2} A lavorite spor for domestic dumping of
Fireshwater pets.

¥ There is a coastal freshwater spring reported
apprux. 5-6 kim north of NCS pool. Military
dependents report sholmp o this spring.

Information from reference:
i

153



GUAM-54a
M ) rrjullong Manglo . N
39un

Fang s

lMuub\_

156



FENA LAKE SYSTEM GUAM-54a
Fena Lake, Guam 54a
COORDINATES:  Lal. 132 21" 28" N Reported Aquatic Organisms
Long. 144°% 42° 12" E
ANTMALS

ELEVATION: 34 m TaverEebesbon
APPROXIMATE DRAINAGE AREA: 1,525 ha AnisoplLera sp.
Coleoptera sp.
Corlxid sp.
Craspedacusta sowerbyi
Culicid sp.
Mesovelia sp.
Additional Inlormstion: . Zygoptera sp,

1) ‘The Fena Valley, which includes the reservoir Vertebrates:

and all the supporting screams, is actually part Anguilla marmorata
ab the Talofofo Drainage System. The reservoir Awaous guamensis
dridns to the Maagas via the splllway. cichla ocellaris
2} The maximum depth is approximately 18 m. Clarias batrachus
3} The entire valley is on a U.S. military reserva Gambusia affinis
tion; area also wed as an endingered and threatenced Kuhlia rupestris
spedies sanctury and a source of potable water Sicyopterus macrostetholepis
for southern Guam, Tilapia mossambica
A) 0 Capldnp Station:
Lat, 132 2" 28" N Scve Appendix for additional bioca.

Long. 1447 42 12"
Llev, 34w
Average (20 yr) discharge: 0.31 lvlafs
v See Appendiy {Table 2) Tor physicochemical
charavteristics.

Information from references:
17, 19, 131, 132, 135, 220
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FENA LAKE SYSTEM GUAM-54b, ¢
Almagosa River, Guam 54b Maulap River, Guam 54c
COORDINATES:  Lac. 13% 20" 44" N COORDINATES: lLat. 13° 21" 14" N
Long. 144° 41' 36" E Long. 144° 41' 44" E
LENGTIN OF PERENNIAL TRIBUTARLIES AND LENGTH OF PERENNIAL TRIBUTARLIES AND
MAIN CUANNEL: 3,660 m MAIN CHANNEL: 4,397 m
LENGTH OF MAIN CHANNEL: 2,195 m LENGTH OF HMAIN CHANNEL: 2,438 m
ELEVATION: 195 m ELEVATION: 18l m
APPROXIMATE DRALINAGLE AREA: 342 ha APPROXTMATE DRAINACE AREA: 298 ha
Additional Infermacion: Additional Informacion:
1) Almagosa Springs: 1)  The Maulap drains into Fena Lake and has
Ll 13* 20" 41" N Lat, 13% 20" 41" N several percanial tributaries.
Long. 144% 40' 29" £ Leng. 144° 40' 35" & 2) Caping Station:
Elev., 225 mw Elev., 213 m Lar. 132 21 1&Y" N
2} bobo Springs: Long. 144° 41" 44" E
[ P 2 13° 20" 43" N Elev., 40 w
Long.  144° 40" 44" 1 Average (8 yr) discharge: 0,15 m¥/s.
Elev, 200 m
B The Almagosa drains into Fena Lake. Reported Aquatic Qrganisms
4)  Gaging Station:
Lat. 13 20" 43" N ANTMALS
Long.  144° 14' 36" E .
Blov. 47 @ Vertebrates:
Averape (B yr) discharge: 0,18 w3, Ciehla  oceliaris
5)  Sce Appendix (Table 2) Tor physicochemical characteristics. Tilapiao mossambicd

Tilapia zrdli
Reportaed Aquatic Organisas

AN TMALS
Vertebrates: Information from relerence:
Ciddile ocellaris
T by lr:'::-'i b b‘i V42
s oSS ee 159

Tebapta eilti Informcion Trom velfurence: 142
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ITmong River, Guam 54d

COURDINATES:  Lat. 13° 20 17" N
Long. 144° 41" 55" L
ELEVATION: 183 m

TuTal. RIVER SYSTEM (lawng-Sadog) DATA:

1) Length of Jongest continuous
perennial channel:

2} Conbined percanial channetd
lengths:

3)  Approximate drainage arcas

LENGUH OF THE ITMONG AND LTS
ADVANCED PERENNTAL TRIBUTARIES :
Additional tnfoymation:

1) doemg Falls:

Lat, 13° 19' 41" N
Long. 144% 41" 371"
Flev. 90 w

2} The lweony draions
1 Gaging Stationg

inte Fena Lake.

lat. 13 20" 1" N
Long. 144° 41’ 55" K
I lev. 37 m

Average (19 yo) discharpe:

Reported Aquatic Organisms:
ANIMALS
VerLoebrates:

Cichly oceltares
Felapia mossanb ica
Teldapraa 2i i

Posbormoad tenr Trom colerence: 142

FENA LAKE SYSTEM GUAM-54d,e

Sadog Gagoe River, Guam 54e

COORDINATES: Lat. 13° 20" 05" N
long. 144° 41' 138" E
PERENNIAL CHANNEL LENGTH: 2,088 m

ELEVATION: 137 m
1,555 m
2,858 m
505 ha Additional Information:
2,195 m 1) The Sadog tugodrains Into the Tmong.
2,195 m

No record of the aquatic biota has been located.

0.29 m3/s.
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Bunya River, Cuam 55a

COORDINATES:  Lac, 13° 22" 01" N
Long. 144° 40" 37" K

LENGT OF LONGEST CONTINUOUS
PERENNIAL QIANNEL: 2,400 m

COMBINED PERENNIAL CHANNEL LENGTHS: 2,995 m

LLEVATION: 150 w

Additional Inrermation:

1} Hae Bonya drains throogh Morrow Lake Into
Lthe Tolacyuus.,
2} Farly accowmts call this arcea the Miemo River
Valley (Rel. 115).
1) Morvow Lake:
Jait 13* 22' W' N
Lo,  144% 42" 01" E
Elev, 36 m
A0 See Appendix (Table 2) lor physicochemical
characteristivs,

N revord b the ageatbe biota has been locaced,

BONYA AND TOLAEYUUS RIVERS

163

GUAM-55a,b
Telaeyuus River, Guam 55b

COORDINATES: Lat. 13* 21" 9" N
Long. 144° 42' 43" E

LENGTH OF PERENNIAL CHANNEL: 274 m

ELEVATION: 665 m

Additional Information:

1) This stream begins at the subterranean
junction of the Maemong and Bonya streams.

2) Tolaeyuus drains inte the Maagas via the
Lost or liidden River. This is an approximitely
400 m subterrancan passage.

3)  See Appendix (Table 2) for physicochemical
characteriscics.,

No record of the aquatic Biata has been located,
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MAEMONG AND TALISAY RIVER SYSTEM GUAM-56a,b
Mavmong River, Guam 56a Talisay River, Guam 56b
COURDINATES: Lat., 13% 23" 25" N COORDINATES: Lat. 13 22' 50" N
Long. 146° 42' 13" © Long. 144° 40° 26" E
ELEVATION: 73 m LENGTH OF PERENNTAl, TRIBUTARTES AND

MAIN CHANNEL: 6,200 m
TOTAL RIVER SYSTEM DATA:
ELEVATION: 158 m
1) Lengih of longest continuous
perennial chanael: 6,800 m

LERGTH OF NIE MAEMONG AND LTS

UNNAMED PERENNIAL TRIBUTARTES: 4,500 m
Addit ional Informabion: . Additional Tnformarion:
1) The Macmong bas one major tributacy; cthe 1} The Talisay drains into the Macmong River.

Talisay River,

N vecord of the aguatie blogs s been Jocated. No record of the aquatic biaca has been located.
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SANTA RITA AND BONA SPRINGS GUAM-57, 58

Santa Rita Spring, Guam 57 Bona Spring, Guam 58
COORDINATES: Lat, 13° 23" 03" N COORDINATES: Lat. 13° 22' 39" N i
Long. 144° 40' 23" E Long. 144° 40" 48" E
ELEVATION: 56 m ELEVATION; 98 m

Additional Information:

1) The Bona feeds a pumping statiom on
Naval Magazine.

Koo record of the aguatic bieta bhas been located. No record of the aquatic biota has been lovaged.
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JANUM, MATAGUAC AND SAHTA ROSA SPRINGS GUAM-59, 60, 61

danum Spring, Guam 59 Mataguac Spring, Guam 60
COORDINATES:  Lat. 13° 31" 25" N COORDINATES: Lat. 13° 32' 36" N
Long. 144° 54' 45" L Long. 144% 52' 57" L
ELEVATION: 6 m ELEVATION: 177 m

Additional Information:

1} he danum discharges From a linestone water
cave at the foot of a sea cliff,

2} See Appendix {Table 2) for physlcochemical
characleristics.

No record ol the aquatic biota has been located.

Santa Rosa Spring, Guam 6]

COORDINATES:  Lat. 13° 32" 14" N
Long., 144° 54' 46" E

Nu rucurd of thie aquat v bioca s been locaboed,

ELEVATION: 219 m

No record of the aguatic biorta has been located,
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THE NORTHERN MARI ANAS

ROTA

Flowing from the southern limestone water caves of Rota are
a Few peremnial streams. The physiography and biota are relatively
unknown. In Auvgust 1981, cthe first author and Dr. J. Hacit;lek
brielly surveyed the aquacic animals of a couple of these streams.
A prelimivary biota list accomwpanies the physical data in this
section.  No USCGS series maps are available for Rota. Stream
channe! lengths, names, and locarions are given as best-guess
information from many sources and certainly are not positive. The
estimated geographic positions of the streams follow that of
Sugawara (1934; ref. 252).

Eldredge and Randall (1980; ref. 84) included names for the
live streams on the south coast.  They labeled and photographed
the major stream as Babao, which coincides with our on-site
ltowever, their west-to-cast sequence — Haofina,

investigation.

Babao, Lopog, Keko and Fatgwan — does create ditficulties (n

L

resolving the names of the other spring-fed streums. Sugawara
(1934) described the "Babao" as the major stream but mapped the
Haofina (labeled Haofuniya on his maps) as two streams originating
from the Pepo water cave and the Babao as the middle of five
streams draining the southern Sabana limestone terrace. Therefore,
this report accepts the five streams shown by Sugawara and labels
the major stream as Babao, but ignores the name "Lupog" and labels
the eastern two streams as Keko and Fatguon. This situation exemp-

1ifie~ the need for a professional hydrological-physiopgraphical

survey.

TINIAN
No perennial streams exist on Tinian. Two lowland lentic
systems are described. Coordinates and physical data are calculated

from AMS maps.
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SATPAN

Saipan has no continuous-perennial streams, although some do
contain ¢nough perennlal pools to support aquatic fauna. Lake
Susupe is an importent native and migratory waterbird habitat. The
western coastal arca contains many marsh areas.

The main streams on the northeast section of Salpan are drawn

in this atlas with '

‘vontinuous perennial" designations, i.e., solid
lines, although none are actually continuous throughout the dry
scason.  There are many scectfons with perennial flow which support

aquatic bivta. Continuwous perennial sections are denoted on page 188,

I"GAN

With two inland lakes, Pagan is the only other island in the
chitin with any perennial "Freshwater” systems of biological
teportanve,  Both lakes are saline, although the inner lake is
The recent (1981)

wearly fresh (2-5%/.0) . Both are spring led.

volcantie croption will probably have minimal long—term impact on

171

the aquatic flora and fauna (Lynn Raulerson, personal communication).

OTHER LSLANDS IN THE MARLANAS CHAIN

The other high volcanic islands of the Marianas chain have
miny Intermictent channels but, because of their steep slope,
these islands have no perennial freshwater systems of biological

significance.
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WEST HAOFINA STREAM ROTA-1
West Naofing Stream, Rota 1

HCOORDINATES:  Lat. 147 06" 45" N Reported Aquatic Organisms
Long. 145° 11' 05" E
ANIMALS
ESTIMATED CHANNEL LENGTU: 1,000 m rprbelrnben:
ELEVATION: 290 m Atyid spp.
Macrobrachium lar

Thiarid and neritid gastropods

Additional Informat fon:

1} The Ireshwater bivlogy of the Rota streams
is litrle known.

2)  From on-sight observactlons, the llaofina
scems to biTurcute at the headwaters.

1) Ne USGS maps or milltary geology
avai lable for Rota.

4)  The Rota streams are spring-fed from
hillside water caves., ‘These caves are 1:10,000
soarced lor lerigation and dopestic water.

5)  The Hawlina, both the east and west
vhannels, scems to be perennlal=interrupted.

Aquatic organisms collected by J. Maclolek and
B. R. Best (August 1981).

Covrdinates lor Rotawere taken From AMS maps.
Ehevation and chionne D Length data were taken from
Supawara (1934). A1l physical data concernlog
Rota are rtentative,
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fLast Huofina Stream, Rota 2

ACOORDINATES:  Lat. 14° 06" 45" N
Long. 145° 11' 08" E

ESTIMATED CHANNEL LENGTH: 1,250 m

ELEVATION: 275 m

Addicional Tonformation:

1} Biology and physiography are litrle known.

2)  This perennial-interrupted stream probably
originates from the same water cave as the
West Haofina.

A Courdinates for Rola were taken Feom AMS maps.
Elevat ion and chamne ! Tengeh were taken From
Supaara (1934) . ALl physical data concerning
Rota are tentatlive.

EAST HAOFINA STREAM

176

1:10,000

lower reaches are uncollected.

ROTA-2
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Babaa St ream, Rota 3

“CUOURD INATES:  Lat. 14° 06" 45" N

Long., 145° 11" 28" &

ESTIMATED CHANNEL LENGUIL: 1,400 nm

ELEVATION: 290 m

Additional Information:

b)
2)
i)
4)

5)

Biology and physiography are little known.
Thisstreamis described as the one in the
predominant valley (from acrial photus) of
the south shore.

Many small (<10 m) waterfalls ecan be

tound along the stream.

Ficld rescarch indicates thisstreammay
also be kaown as the Ogok.

The Babao, Ted by the Sonson water cave

secms Lo be the only perennial-cont inuous
strcam on Rola.

Courdinates for Rota were taken from AMS maps.,

Elevation and length diava were taken from
Supawara (1936) . ALl physical data concerning
Rota are tentative,

BABAO STREAM

1:10,000

178

Reported Aquatic Organisms

ANIMALS

Aquatlce organisms collected by
B,

Inverrebrates:

Amphipods spp.
Acyid spp.
Macrobrachium lar

ROTA-3

Thiarid and Neritid gastropods

Vertebrates:

Anquilla sp.
Awaous yuamensis
Eleotris fusca
Kuhlia sp.
Sicyopus leprorus
Stiphodon elegans

R. Best (Aupgusc 1981)

Maciolek

and
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Keko Streamn Reta 4

FCOURDINATES :  Lat, 14 06" 40" N
Long.  145% J1* 49" ¥

ESTIMATED CHANNEL LENGUH: 1,000 m

ELEVATION: 280 m

Additiowal Tolormat fon:

1) Biology ond physiography are livtle known.
2} e Keko is oa percunial interrupted strean.

Conrdinates Tor Ruta were taken From AMS maps,
Elevation and channed tengeh were Gaken from
Sugawara (1934) . ANl physical data concerning

Rota are tentat ive,

KEKO STREAM

180

ROTA-4

No record of the aquacic biota has been located.
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FATGUAN STREAM

ROTA-5
Fatguan S{ecom, Ruta 5
ACOURMNATES:  Lal. 14% 06' 40" N No record of the aquatic biota has been located.
Long. 1457 11" 53" [k

ESTIMATED CHANNEL LENGEH: 1,275 m

ELEVATION: 220 m

Additionnl Information:

1}

Biolopy and physiography are little known.
2) The Fatguan is a perennial=intercupted
slream.

Conrdinates Tor Rota were taken |rom ANS waps,
Flevation and chamet Jength were taken Trom

Sugawara {(19346) . AlL physical data concerning
Rota are tentative.

182
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Magpo Marsh, Tinian 1
{also called Marpo)

COURDINATES ¢ Lat. 14° 58*
Long. 145° 39°

TOTAL AREA: 0,28 ha
DEPTH: 3 m

ELEVATION: O m

Additional laformat fon:

1) Mhis is an extensively cultivaved area and

45" N
16" £

has three pumping stations.
2} Litule standing water remilns.

MAGPD MARSH

185

Reported Aquatic Organisms

PLANTS

Hibiscus tiliaceus
Phragmites karka

Information lrom references:

1, 25, 75, 184

TINIAN-1



TINIAN - 2
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Litke Nagoi, Tinian 2

COURD INATES :  Lat, 15° 04" 15" N
Long. 145% 37' 312"

TOTAL AREA:  16.9 ha

ELEVATION: 5 m

Additional Information:

1) The adjacent marshes are heavily Farmed and
the entire arca is stowly drafning, thus
becoming o marsh,

2)  Lake is oan Important endangered waterhicd
habitat.

LAKE HAGOT

Reported Aquatic Crganisms

ANIMALS
Invertebrates:

Galba viridis

Vertebrates:

Anas oustaleti
Gambusia affinis

PLANTS

Hibiscus tiliaceus
Phragmi tes karka

Information from references:

1. 25, 75, 184

L&Y

TINLAN-2
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Lake Susupe, Saipan 1

COURDINATES:  Lat. 15° 09" 46" N

Long., 145° 42' 48" ()

TOTAL AREA: 191 ha

DEP T : Jom

Wibiu: 1,000 m

ELEVATION: 0 m

Additional [nformation:

1)
)

6)

7)

During the fapinese mandate, the marshes were
usud lor rice cultivation,

Major wmodilicat fon of drainage pattems have
been caused by roadway construction and

urban development .

Servions overtlow potential doe Lo MNucruations
(3 m) o water level during heavy rains,

nly avea in Marvipona Isbands with an exeen-
sive waterbird commmicty; both native apd

it ory.,

The avea provides a eritical habitar lfor the rare
cidangerved Marianas Mal lard.

Lake is seasoanlly brackish.,  The wmaio lake may
vary from 0.3%/ ., 1o 4,2%/ 46, wilth the nuarby
ponds reaching 6=8°/, .. Moore et al. {1977, ref,
repotted 1%/, in Sisupe.

Susape s also called Charanka Lake.

LAKE SUSUPE

Reported Aquatic Organisms

ANTMALS
Invertebrates:

Galba viridis
Neritina spp.
Thiara granifera

Palaemon debilis
Vertebrates:

Anas oustaleti
Gambusia affinis
Tilapia sp.

PLANTS

Acrostichum aureum
Hibiscus tiliaceus
Phragmi tes  Karka

Scirpus littoralis

184)

Information from refercences:

1, 25, 26, 114, 184, 259
190

SAIPAN-1
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Sadog Halaihal, Salpan 2

COORDINATES:  Lav, 15% 11" 26" N
Long. 143%% 46' 55" kK

ESTIMATED QIANNEL LENGTH: 1,125 m

ELEVATION: 40 m

Additional Intormation:

I} This is an Intermlttent stream.

Mo pecavd of Clee aguatic biota has been located,

HALAILAI AdD DENNT STREAMS

192

SAIPAN-2, 3
Sadog Denni, Saipan 3

COORDINATES: Lat. 15 11" 52" N
Long. 145° 46' 53" E -

ESTIMATED CHANNEL LENGTH: 750 m

ELEVATION: 40 m

Additional Inflorescion:

1} DPenni is an interrupted stream.
2) Dennl Spring:
Lat . 15 11" 57" N
Long. 145° 46' 05" E
Elev. 80 m
1} Caglng Station:
Lat, 15% 1% 53" N
Long. 145° 46° 05" |
Elev. 80 m
Average (1 yr) discharge: 0,02 mify.

Ko record of the aquatic biora has been located,
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Sadoy Picol, Saipan 4

COORDINATES:  Lat. 15% 12" 11" N
Long. 145° 46' 57" L

LENGTII OF LONCEST CONTINUOUS
CHANNIL :

COME INED CHANNEL LENGHIS ¢

ELEVATION: 130 m

Additional Information:

1) This is an ioterwittent system.

Mo roceerad ord Ll awgueat B0 Biaba has ecn

PITOT AHD RASNGOT STREAMS SAIPAN-4, 5
Sadog Hasngot, Saipan S
COORDINATES: lLat. 15" 12° 42" N
Long. 145° 46' 48" E

LENGTH OF LONGEST CONTINUOUS

915 m CIIANNEL : L.560 m

1,160 m COMBINED CHANNEL LENGTHS: 1,720 w

LLEVATION: 150 m

Addictional Informat fon:

1

This {s an intermittent system,

et e, Mo record of the aquad be Blota baes boeen Toeated,

194
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Sadog Talafofo, Saipan 6

COORDINATES:  Lat., 15% 12* 58" N

Long. 145" 47' 00" i

TOTAL STREAM SYSTEM DATA:

1)

Length of longest continuous
channe 13 2,100

LENGTH OF INDIVIDUAL STREEAM
LCHANNELS AND THELIR TREBUTARLES:

n)
b)
v)
d)

Lower Talufolo 645
South Fork: 1,290
Mid Fork: 885
Nurth Fork: 1,770

ELEVATION: 190 m

Addicional Inlormal ion:

1)

2)

b}

Sonth Fork Caging Station:
Lac. 15 12" 58" N
Lemy.  145° 46" N K
Elev., 9.0 m

Averndpe (8 yr) discharge: 0,04 mi/s for 179 ha.
Mid Fork Gaping Station (210 m upst veam from confluence) :

Lat. I'SH 3% 05™ N
Long. 145 46 36" K
Elev, 7.6 m

Averape (11 yr) discharge: 0.02 m3/s for 91 ha.

e lower reaches arve not perenntal.

m

5883

TALOFOFO RIVER SYSTEM

196

SAIPAN-6

No record of the aquatic biota has been located.
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Sirdog Fahang, Salpan 7

COORDINATES: Lac, 15 13 38" N
long. 145° 47* 31" &

TUTal STREAM SYSTEM DATA:
1) lLength of langest continuous
channel : 1,600 m

2} Conbined channel lengths: 3,000 m

ELEVATION: 190 w

Additional Infermtion:
1) The Fabang braovches jote Sadoy Fahang Katan

and Sadoyg Fahanyg Lichan.
2y This is an intermlitent stream systen.

Ner record ol Che aguat ic Biota has been jocoted.

FAHANG AND NANASU STREAM SYSTEMS

198

1:4,000

SALPAN-7, 8
Sadog Nanasu, Saipan 8

COORDINATES: lac. 15° 13" 44" N
Long. 145° 47' 40" E

ESTLIMATED CHANNEL LENGTH: 710 m

ELEVATION: 100 m

Additional Information:

1) This is an intermittent stream.

No record of the aquatic biota has been locatud,
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Lagona Lake
scale 1:6200

Depth contours in
meters

PAGAN -1



Lagona Lake, Pagan |

COURDINATES:  Lat. 18% 08" 19" N
Long. 145° 46' 03" E

DEPTI: 16 m
ELEVATION: O m
DIMENSTIONS: 7530 m x 310 m

APPROXIMATE VOLUME: 1,9 x 108 n3

Additional Inlormat ion:

1} tu is a brackish water source (15%/,,) for

Iree—roaming livestock.

2) It has beuen discussed as a siwe for
pussible resort development.

3} Rewsined intact following the recent
cruplion (1981).,

i@

LAGONA LAKE PAGAN-1

Reported Aquatic Organisms

ANIMALS
Vertebrates:

Awaous guamensis
Gambusia affinis
Tilapia sp.

PLANTS

Nibiscus tiljaceus

Informition from references:

56, 184

201



PAGAN-2

-----

Inner Lake
scale I 6200

depth contours 1n
metlers
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INMER LAKE

fmer Lake, Pagan 2
COORDINATES:  Lat. 18% 09" 52" N

Long. 145° 46' 39"

TOTAL AREA:  29.8 ha

DEPTH: 20 m

ELEVATION: O m
DIMENSTUNS: 560 m x 525 m

APPROXIMATE VOLUME: 2.6 x 10° 3

Add it ional Informat fun:

1)

)

1)
.,)
3)

There are several hot springs along che
vastern shore, a possible tourist attraction,
Leologically, o very younp lake.

Feeent (1981) lava tlow stopped 50 wm from lake.
Salinity is approx. 5%/,,.

The Inoer Lake is also called Sinatung Lake,

03

Reported Aquatic Organisms

ANIMALS
Vercebrates:

Gambusia affinis
Tilapia sp.

PLANTS

Acrostichum aureum

Information from references:

56, 184

PAGAN-2
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PIALAMA SPRIHG PAGAN-3
Pialam Spring, Papan 3

COORDINATES :  Lat, 18° 02" 59" N No record of the aquatic biota has been located.
Long. 145°% &43' 28" @

ELEVATION: 10 m

Additional Intormation:

1) Maoy hot springs can be found along the
wesh coasl of Pagan but this is the only
known cool, fresh spring (low.

2) Pialama is a source of putable water buc
the area is Inaceessible except by boat on
a valm day.,

0%
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Inventory Index

Achang River
Agana River

Agana Spring
Agana Welland
Apagu River
Agtayan River
Aguada River
Ajayan River
Alatgue River
Alatpue Spring
Almagosa River
Almagousa Spriong
Aplache River
Aplacho Spring
Asalonso River
Asalonso Spring
Asan River
Asan Spring
As Cola Site Creck
Asidonae (tentat ive)
Lreek
Asgadan Creck
Aslinpet River
"Asmaile' Stream
Asmil tnes Riven
Astaluin Rivaer
Atantano Rivoer
Atate River
Auau Crevk
Avau Spring

Inventory Na.

INDEX FOR GUAM AND THE NORTHERN MARIANAS

Related References

Guam
Guum

Guim
Guam
Guam
Cuam
Guam
Guam
Guam
Guam
Guam
Guam
Guam

Guam -

Guiim
Guinn
Guiaam

33
la

lc
1b
22
43
9
41
27b
27b
54b
541
10d
10d
47

- 47

Guam -

Guam

Guam
Laam
[HTAT
Guam
i
GCuam
[HIRT
Cvm
Guam
TR

E |
3}
18b

h4
39
4l
40)
2y
284
100
48|
16
16

196, 215, 269, 277,
278, 279, 286

112, 184

235

103, 184
184
103, 184

7, 103
3i6

103
103
103, 260, 287
103, 260, 287
103

103
80, 184

103

Inventory Index

Ayuga Spring
Babao River
Big Guatall River
Blle River
Bolanos River
Bona Spring
Bonya River
Bubulao River
Calacage River
Cectl Falls
Cetci River
Chagame River
Chaligan Creek
Chaot River
Charanka Lake
Dante River
Dennd, Sadog
Dennl Spring
Dobo Spring
Faata Spriongs
Fahang Katan
Fahang Lichan
Fahang, Sadog
Fatguan River
Fena lLake

Fensol River
Finile Creek
Fintasa Falls
Fintasa River
Fonte River

Iaventory No.

Guam -
Rota -
Guam =
Guam -
Guam
Guam
Guam -
Guam
Guam -
Guam -
Guam
Guam
Guann
Guam -
Salpan
Guilm
Salpan
Saipan
Guam =
Guam -
Suipan
Salpan
Salpan
Rota
Guam

Guam =
Guam =
Guam

Guam =
Cuam -

11
3
10b
30
2Be
58
55a
4B
3
25
25
27¢
17
1d
- 1
45}
3
8
S4b

45¢
14

45d
45d

Related References

80 Agana Spring
103 184, 188,

7, 103, 184
60

7, 10}

103

114
7, 103, 184

27, 154, 190, 201
220, 316, 419

103, 306

103, 260



Gaan River
Gago River
Guatal I River
Geus River

Hagoi, Lake
Hlalaibai, Sadog
llaofina River, West
Naofina River, East
HNasngol, Sadog
Hidden River

leype River

Tmong, Falls

Iy, River
Inarajon Falls
Inarajon River

danum Spring
Juloyg River
Kuekoe River

Laclace River
Laguan River
Lagona Lake
Laguas River
Lake Hagod

Lake Susupe

Lanel o River

Lo Sa Fua River
Liyog River
Lonlit River
lost River
Fupop River

Inventory No.

Related References

Cuam - 15
Guam - S4e
Guam - 10c¢
Guam - 32
Tinian - 2
Saipan - 2
Rota - 1
Rota - 2
Saipan - 5
Guam - S4b
Guam - 48k
Guam — 54d
Guam - 54d
Guam — 45e
Guam - 45a
Guam - 59
Guam - 33
Ruta - 4
CGuam - 28b
Guam - 27d

Pagin - 1

Guaam

-8

Tinian - 2

saipan - 1

Guine
Guam
[HTHIT
Guam
(HYHTT
Rata

- 45b
- 27
- 38
- 51k
- 55hb
Introduct ion

103

7, 103, 133, 184,
270, 280

220

3, 7, 103, 184,
281, 316
103

184
1, 25, 26, 75,
184, 259

1, 25, 26, 184,
259, 297

7, 103, 184

7, 103, 316

103

7, 103, 184

84

207

Inventory Index

Maagas River
Madofan River
Madog River
Maemong River
Magpo Marsh
Mahlac River
Maina Spring
Malaja River
Malojlej Falls
Malojloj Spring
Manengon River
Mannell River
Mao Spring
Marho Cave
Musso Reservoir
Masso River
Mataguac Spring
Matpue River
Maulap River
Miemo River
Morrvow Lake
Namo River

Nanasu, Sadoy
NCS Pool
Nelansa River
Nengilo Stream
Ogok River
Pagachao Creek
Pago River

Pajon River
Pasamano River
Paulana River

(o]

Inventory No.

Guam - 48f
Guam - 21
Guam - 28¢
Guam = 56a
Tinian = 1
Cuam -48h
Guam

Guam - 4Be
Guam - 46b
Guam - 46b
Guam - 50b
Guam - 34
Guam = 17
Guam - 52
Guam - 6
Guam - 6
Guam - 60
Cuam = 4§
Guam - 54¢
Guam — 55a
Guam - 55a
Guam - 1|
Saipan - 8
Guam - 53
Guam - 45p
Guam = 18h
Rota - 2
Guam - 18c¢
Guam - 5la
Guam - 281
Guam - 45h
Guam - 10¢

o

Related References

7, 103, 184
103

7, 103, 184

1, 25, 75, 184
7, 103, 184

103

137

3, 103, 269, 282
3, 103, 137

103

78, 270, 274,
275, 276

7, 103, 184, 199,
288, 315, 316

7, 103, 184
80



Inventory Index Inventory No. Related References Inventory Index Inventory No, Related References

Paul iluc River Guan - 46a 7, 103 Tarzan Falls GCuam
Pialama Spring Pagan 3 Tarzan River Guam - 50c¢ 7, 103 - 50c¢ 146
Piga Spring Guam - 2Be 103, 285 Tenjo River Guam - 10f
Pigua River Guam = 31 103 Tinago River Guam 4é6c¢
Pirtor, Sadog Saipan = 4 Tinechong River Guam - 48Be
Rota Water Caves Rota 1 Togcha River
Sadog See speclfic river (West Coasct) Guam - 12
Sagpe River Guam -~ 48 Togcha River
Sapua River Guam -~ 20 103 (East Coast) Guam - 49 103
Salinas River Guam 13 103, 269, 283 Toguan River Guam - 29 103
Salt Lake Pagan - 2 Tolaeyuus River Guam = 55b 7, 103, 184
San Nicolas River Guam = 27e Tongan Creek Guam = 42
Santa Riva Spring Guaim 57 Topony River Guam = 45f
Santa Rosa Spring Guam 6l Ugum River Guam = 48h 60, 210, 254,
Sarasa River Guam - 48b 290, 295
Sasa Riveu Guan 7 184 Umatac River Guam = 28a 136, 184, 270, 285
Sclla Falls Guam 24 Unnamed Stream Guam - 26
Scella River CGuaam 24 103 Unnamed River Guam - 36
Sipgua Falls Guam = Slc 7, 103, 184 Water Cave, Rota Rota Introduction
Sigua River Guam 51c Yiedigao River Guam - 45¢
Siligin Spring Guam 32 103, 133 Ylig River Guam - 350a T, 103, 137,
Sinalung Lake Pagan 2 56 289, 116
Sonson Spring Rista 3
Sumay River Guam V7 . 103
Susupe, lake Saipan = 1
Suyale River Guam ib 103
Taclayay Creck Guam 19 103
Tapuay, River Guam 5
Taleylae River G 18a 103
Talisay Riven Guam 56h 7, 103, 184
Falolole Falls Guam - 48Bh 60, 191
Falelato River Guam = 48a 7, 103, 137, 184, 199,
200, 201, 210
Falotaro, Sadog Saipan - 6
208
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APPENDI X

Table 1. Aquatic biota reported from the freshwater systems of the Marianas Archipelago. Freshwater system code numbers reier Lo system
nunbers in the top right hand comer of each page. Synonyms are indented from currently valid names. Reference numbers refer
to: Best, 8. R. 1981, Bibliography of inland aquatic ecosystems of the Mariana Archipelago. Univ. Guam Mar. Lab. Tech. Rept.

12,
FRESHWATER SYSTEM CODE REF. SOURCE NUMBER CHAMORRO OR COMMON NAME
DIVISION CHRYSOPHYTA
Achnanthes affinis Grun. G-27 350 diatom
Achnanthes exiqua Crun. G-27, G=32 350 dlatom
Achnanthes lanceolata (Breb.) Grun. G-27 350 diatom
Aclinanthes montana Krasske G-27, G-32 350 diatom
Achnanthes sp. G-51 349 diatom
Amplhiora cof feaeformis Ay, G-27, G-32 350 diatom
Amphora ovalis (Kutz.) Kutz. G-27 350 diatom
Amphora submontana lust. G-27 350 dlatom
Caloneis ventricosa (Ehr.) Meist G-27 350 diatom
Cocconeis placentula var. lineata (Lhr.) V.H. G=27 350 diatom
Cocconels placentula Ehr, G-27, G=-32, C-51 349, 350 diatom
Cocconeis scutellum Ehr, G-27, G-32 350 diatom
Cyclotella meneghiniana Kutz. ¢-32, 6-51 349, 350 diacom
Cymbella turgidula Grun. G=27, G=51 349, 350 diatom
epithemia argus (Ehr,) Kutz, G-27, G-32, G-51 349, 350 Jdiatom
Gomphoneme clevel Fricke G-27 350 diatom
comphoneme intricatum var, vibirio (Ehr.) Cl1. G-32 350 diatom
Gomghonemy affine (Kutz.) G=27 350 diatom
Gomphonemr parvadum  (Kutz.) Grun. G-27 350 dintom
Gonphonemr s, G-51 349 diatom
Mastoyloia sp. | G-27 350 diatom

209



APPENDIX. Table | Continued.

Navicula
Navicula
Navicula
Mavicula
Navicula
Nitzschiia
Nitzschia
Nitzschia

cryptocephala Kutz.
cusipidata (Kutz.) Kutz,
pupula Kutz,

pygamea Kutz.

Sp.

amphibia Grun.

vidusii Hantz.
fontivola (Geun.) Grun.

Nitzschia gandershetmivnsis Krasske

NiLzschia
Nitzschia
Niteschia

Ochi onuna
Rhopa ladi
RrRhopa ludi
Rhopa lodi

Synedia u

Thatassio
Trreeract

linearis (Ag. ex Wm. Sm.) Wm. Sm.
palea (Kutz.) Wm. Sm,
sp.

s sp.

u gibba var, ventricosa (Kutz.) Muller
a gibberula (Ehr,} Miller

o S,

Ina vary. dantca (Kutz.) V..

st fluviatilis Husc.
wm sp. 1

DIVISION CRYTOPHYTA

Crippeb o

s ZJJ'.

dwms
o
—

FRESHWATER SYSTEM CODE

G-27
G-27
G-27
G-27
G-27, G-51
G-27
G-27
G-27
G-27
G-27
G-27
G-27, G-51

G-51

G-27, G-32

G-27

G-51

G-27, G-32, G-51

=27, G-32
G-27

G-51

210

REF,

SOURCE NUMBER

350
350
350
350
349,
350
350
350
350
350
350
349,

349
350
350
349
349,

350
350

349

350

350

350

CHAMORRO OR COMMON NAME

diatoms
diatoms
diatoms
diatoms
diatoms
diatoms
diatoms
diatoms
diatoms
diatoms
dliatoms
diatoms

diatoms
diacoms
diatoms
diatoms

diatoms

distoms
diatoms

diatoms



APPENDIX. Table 1 Continued.

p—
.

DIVISION CYANOPHYTA

CYANOPHYCEAE

Anabaepa variabilis Kiicting
Anabaenoposis sp.

Agmenel lum sp.

Anacystis sp.

Aphanocapsa elachista
Aphanotheca sp.

Aulosira sp.

Calothrix fusca Kutzing Bornet et Flahault
Calothrix marchica Jemmermann

Chroococcus minimus Keisscer Lemme rmann
Chrovcoccus turgidus var. thermailis Rabenhorst
Chroococcus varius A, Braun

Cylindrospermun muscicola Kutzing

Glovcocapsa sp.

Honpeothrix africana West G.S.

Lyngbya putealis Montagne var. pulealis
Microchaoete yoeppoertiana

Miciochaete themalis
Microcystis marginata Meneghini Kiczing

FRESHWATER SYSTEM CODE

G-32, G-1
G-48h
G-51
G-51
G-48h

G-6

G-48h

G-48h, G-28.
G-48h

¢-52, G-6, G-28a
G-32, G-48h
G-284a

G-48hL
G-32, G-51a
G-48h

G-48h
c-52

Noduwlaria spanigena var, mzjjal'KGtzllurneL et Flahault G-48h, G-28a

Yodularia spumigena Mortens var, spumigena

211

REF. SOURCE NUMBER

137, 215
137
350
350
137
220
137

138
137
137
137
137
137

220
137
137, 315
137
137
137

137
137

CHAMORRO_OR COMMON NAME

blue green algae
blue green algae
blue green algae
blue green algae
blue green algae
blue green algae
blue green algae

blue green algae
blue green algae
blue green algae
blue green algae
blue green algae
blue green algae

blue green algae
blue green alpae
blue green algae
blue green algaoe
blue greea algoe

blue green algae

blue green algae
blue green algae



APPENDIX. Table | Continued.

FRESHWATER SYSTEM CODE REF. SOURCE NUMBER QHAMORRO OR COMMON NAME

Nostoc carneum Agardh G-48h 137 blue green algae
Nustoc commune G-32 137 blue green algae
Oscillatoria anguing G-48h 137 blue green algae
Oscillatoria angustissimg G-50a 137 blue green algae
oscillatoria irvriguo Kiitzing G-32 137 blue green algae
Oscillatoria limosa Agardh G-32, G-50a, G-48Bh, G-28a 137 blue green algae
uscillatoria planctonicad Woloszynska G-50a 1137 blue green algae
Oscillatoria princeps var, minor G=-50a 137 blue green algue
Uscillatoria sanceka Kutzlag Gomont G-6 137 blue green alg.e
Oscillatorie subbrevis Schmidle G-32, G-48h 137 blue green algac
Osci lHlatoria sp. G-5la 215 blue green algoe
Phormi dium ambiguinn G-6 137 blue green algae
hormidium valderianum vac valderianum G-50a 137 blue green algae
Scytonems crispum Ag. Bornet G-32 137 blue green algae
Synechocystts aguatilis G-32 137 blue green algae
Tolypothriy distota G-32, G-6 137 blue green algac
DIVISION CHLOROPHYTA

CHLOROPHYCE AE

Claduphiora crispata -32, G-48h, G-28a, G-50a 137 green algae
Cladophora glomerata L. Kietzing G-32, G-48h, G-28a, C-50a 137 green algae
Closterium fancelatum  Kiitzing -32, G-28a 137 green algae
Closterfwn s iliterum Bory Enrenberg vav. moniliferum G-50a 137 green algae
Closterium pavicam Nigull vov., parvulum G-50a 137 green algae
Closteriam venus Kiltzing var, venus G-6 137 green algae

212
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APPENDI X.

Table 1 Continued.

Cosmerium Impressul um

Cosmarium meneghinii Brebisson var. meneghinii
Cosmarium repandum Nordstedt f. minor W, et G.5. West
Cosmarium undulatum var. crepulatum Nageli Wittrock

Microspora sp.
Mougeotia sp.

Oedogonium Sp.

Pleurotaenium trabecula var, vectum

Rhizoclonium riparium

Rhizoclonium viparium

Roya sp.

Scenedesmus arcus tus

Sconedesmus DI Juyad

Scenedesmus ovalternus Chodat var. graevenitzii
Bernard Codat

Spirogyra fluvialilis Wilse

Sprrogijra sp.

Trentepohlia aurea Lionacus Martius

FHAROPHYCEA L

Cikata sp,

FRESHWATER SYSTEM CODE

G-28a

G-48h

G=-50a

G-32

G-1

G-50a, G-28a, G-48h
G-50a, G-32, G-1, G-28a, G-48h
G=50a

G-32

G-28, C-48h

G=50a

G-28a, G-50a

G-6

G-50a

G-32

G-32, G-48h, G-6, G-28a, G-50a

G-32, G-52, G-6

G-50a, G-6

2113

REF. SOURCE NUMBER

CHAMORRO OR COMMON NAME

137
137
137
137

215
137

137, 215
137
137
137
137

137
137

137
137
137, 1365 152, 220

137

137, 136

green algae
green algae
green algae
green algae

green algae
green algae

green algae
green algae
green algae
green algae

green algae

green algae
green algae

green algae
green algae
green algae

green algae

stonewort



APPENDIX. Tuble | Concinued.

FRESHWATER SYSTEM CODE REF., SOURCE NUMBER CHAMORRO OR COMMON NAME

DIVISION RHODOPHYTA

RHODOPIIY CE AE

Audouinella sp. G-32, G-48h 137, 220

Bostrichia tonera J, Ag. G-52 137

Thorea gaudichaudis €, Agaroh G-504 137, t36
DIVISION PTERIDOPHYTA

ASPIDIACEAE

Heteroyon tum gnnatum {(Copal.) Holttum G-1 215

The lypteris interiupta (Wil Bl) lwatsuk !t 220

NYMENOPHYLLACE AE

Cepha lomanes boryaian (Kunge) van den Bosch G-1 215

PARKERIACEAE

Ceratopteris thaltcetioides (L) Broagniart G-1 215

Coratopteris gandichandit Brongniart G-54b 220, 250 Guafak-uhong

PTERIDACEAE

Actos tichun aurcum 1., G-1 215, 220 Langayao

214
] ] ) | ) J ]



[ ( [ [ [ [ ' f f 1 ( ’ ! f
APPENDIX. Table 1 Continued. e - - . . ] .
FRESHWATER SYSTEM CODE REF. SOURCE NUMBER CHAMORRO OR COMMON NAME
DIVISTON ANTHOPHYTA
Dicotyledon
COMMOSITTAE
Mikania scandens (1..) Willd. G-1 215
LABIATAE
Hyptls spr. [ 215
MAL VACEAE
Abelmoschus moschatus (L.) Medicus G-1, G-48 215, 250 kamana
Hibiscus tiliaceus L. G-1 215 pago
TILIACEAE
Muntingta cvalabura 1. G-1 215 manzanilla
Monocotyledon
ARACEAE
Atocasia merorhiza (L.) Schott G-1 215 papaa-atalong
Codocasia esculenta (1)) Schoct G=1 215 Lare; suni
Pistia stratiotes L, G-1 215 witer lettuce

215



APPENDIX. Table 1 Continued.

NOTE

CERATOPHYLIACAE

Ceratophyllum demersum L.
CYPERACEAE

Cyperus spp.
GRAMINEAE

Erayrostis pilosa (L.) Beauvols

Phraymi tes karka {Retz.) Trin.
HYDROCHARI TACEAE

Hydrilla vorticillata (L.f.) Royle
NYMPHAE AECE AE

Nymphaca cl . lotus

PONTEDERIACEAE

Eichhornia vrassipes (Mart. & Zuce.)

Additional wee land plant species can be found (n Moore et al, 1977 (ref. 184) and in Stemmermann, .

FRESUWATER SYSTEM CODE

G-1, G-48

G-1

G-1, G-32, G-50

plonts. WS, Army Corps of Eaglocers, Honolulu, Rawall., L[17p,

216

REF. SOURCE NUMBER

CHAMORRO OR COMMON NAME

215, 250

215

215

215, 220

215, 136, 137

250

215

hornwort

chaguan humatag

lovegrass

karisso, glant cane

water-hyacinth

1981, A guide to Pacific wetland
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APPENDIX. Table ) Continued.

PHYLUM PROTOZOA
Class Ciliatea, unidentified spp.

Vorticella sp.

Class Flagellata, unidentified spp.

PHYLUM PORIFERA
SPONGILLIDAE, unidentified spp.
Heterompenia (#) sp.
PHYLUM CNIDARIA

Class Nydrozoa

Craspedacusta sowerbyi Lankester

PHYLUM PLATYHELMINTHES
Class Turbellaria, unidentified spp.
PHYLUM ROTIFERA

Class (?) Bdelloidea, unidentified sp.

PHYLUM ANNELIDA
Class Oligochaeta, unidentified sp.

Tubifux tubli fex

FRESHWATER SYSTEM CODE

G-10b

G-10b

G=50, G-48h

5-]

G-5%4

fi=10b

R-3, G-10b

G-54

217

REF. SOURCE NUMBER

CHAMORRO OR COMMON NAME

221

215

221

137

259

19

19, 220

221

267, 221

142

hypotrich & peristome

ciliates
ciliate

flagellates

sponge

sponge

jellylish

planaria

rotlfer

worm

tubeworm



APPENDIX.  Tuble | Contfmiwd.

FRESHWATER SYSTEM CODE REF. SOURCE NUMBER CHAMORRO OR COMMON NAMI

PHYLUM MOLLUSCA

Class Gastropoda

Clithon brovisping (Lawirck) G-28, G-29 220, 326 nerice snail
valba vittdrs oy and Gaimard 5=-1, T-2 1 lymaeid snail
Lymiaca ollula Gould
lgiiaea pervia voun MarLens
tagranlus helmantiam Vesterland Cuam 224 planorbid snail
Gyraulus chinensts Dunker
Gyranlus spivillus Gould
Hangi lia tpterrupta Reewe Guam 224 thiarid snail
Mubanid spp. G-3, C-45 3 pulmonate snail
Melatrta giaii foera Lamarck Guam, 5-1 224, 249 pulmonate snail
Melanta pathecing Bush Guam 224 pulmenate snail
Melanotdes tuberculatus Muller Guam 224 thiarid snail
Nevittma putbigera (Linscaus) . conglobata
val Martens G-45, G-50 220, 326 nerite snail
Nt it sguam pricta Recluz G~28 326 nerite snatl
Negi g spp. Saipan I nerite snail

ket proroed Lanag (Linnacuos)

$Ter vt st tena Qaaarek)
Torobitar gronebgora o and AL Adans

[ =

G=1, G=3, (-29

Guam, Saipan

218

215, 220, 126

nerite spail

thiarvid snail

e
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APPENDIX. Table 1 Continued,
FRESHWATER SYSTEM CODE REF. SOURCE NUMBER CHAMORRO OR COMMON NAME
thiara scabra Miller Cuam, Saipan 1, 224 thiarid snail
Thiarvid sp. G-50 220, 336 thiarid snail

PHYLUM ARTHROPODA

Class Crustacea

CLADOCERA
Latunopsis australis Sars G=54 17 cladocera
Macrothrix laticornis Jurine Guam, temporary pond 17 cladocera
Moing australicnsis Sary Guam, temporary pond 17 cladocera
Molnd mMMCroUCUpl MECrocopa SLraus Guam, temporary pond 17 cladocera
Moing weismanni  (Ishikawa) Guam, temporary pond 17 cladocera

OSTRACODA
Cypretta of . tenuicauda Vavra c-1, G-50 64 ostracods
Cyris of. subglobosa (Sowerby) Guam, temporary pond 64 0s tracods
parvinula ol . malayica Menzel Guam, temporary pond 64 os tracods
Hoemeogpr 12 sp. Guam, leaf axle 64 os tracods
fteterovypris of . megalops (Sars) Guam, temporary pond b4 ostracods
Stenocypris mileomsont (Brady) Guam, temporary pond 64 ostracods
Stramdesta spinnlosa Bronstein Guam, temporary pond 64 os tracods

COPEPODA

Uryocyclops anninace (Menzel) Guam, leaf axle 335 copepods

219



APPENDLX. Table | Continued,

Mesovyclops leukartr (Claus)

iyt lognathopus viguieri menzeli (Chappuls)
AMPH I IPODA

Amgert pod spp .
DECAIPODA

ATY 1 DAE

Atya spini pes Newporl
Aty soitata Bate

Cattding nilotrea (1", Roux)

Cartding serratirostris (de Man)

Cattdinag typas 1. Milne Hdvards
GRAPSIDAE

Cardtsome np .

Grapsid sp.

S Lk By,

Varana cl. daterate (Fabricos)
Vartrea up.,

PALAEMON | DAL

Mrcrobrwlicume Lar (Falirivoe)

FRESHWATER SYSTEM CODE

G-1, G=51, G-54

Guam, leaf axle

Kota

G-32, G-48, G-50
G-32, G-45, G-48, G-50

G-32, G-45, G-48, G-50

Cuam
G-32, G-40, G-48

Guam
G-33
G-

G-1
G-50

Guan, Rota, Saipan

220

REF. SOURCE NUMBER
3315

335

57, 137
3.. 97, 137

3, 57, 17

57, 37

224

215

215
57

25

CHAMORRO OR COMMON NAME

copepods

capepods

amph ipods

atyfd shrimp, uvhang
atyid shrimp, ubang

caridinid shrinp, uhang
carldinid shrimp, uhang
caridinid sheimp, uhang

«rab

crab

¢rab

vrab
vrab

Fabition prowe, ubang



APPENDIX. Table 1 Continued.

Palavaon sp,
Falavaon debi lis
Leander gardiners Borradaile
PORTUNI DAE
Soylla serrata (Forskaal)
Class Insecta

Order Odonata

AnisopLera spp.

funtala tlawescons

ZypupLer.d spp.
Order Hemiptera

Limoyonvs sp.

Mosovella sp.
Urder Coleoptera, unidentified sp.
Order Lepidoptera

Pyratid sp.
Order Diptera

Citlex quimpue basclat us
Culroid spp.

FRESHWATER SYSTEM CODE

——

G-48, G-59, C-5)

G-10, G-54

5-1

-C=10, G-54

G-10
G-10, G-54

G-54
G4 8h

Ubiquitos
Ubiquitos
21

REF. SQURCE NUMBER

CHAMORRO OR COMMON NAME

215
114

12

220, 221
259

221, 220

220, 221

220

220

21

shrimp, ubang
shrimp, uhang

mangrove crab, akmanygao

dragonfly nalads
dragonfly nalads

damselfly naiads

witer strider

wiatur strider

whirligiy beetle

pyralid moth larva

mosquito Jarva
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APPENDIX. wable | Continud.

FRESHWATER SYSTEM CODE

PHYLUM TARDIGRADA
PTardigrade sp. G-10
PIYLUM CHORDATA

Class Osteichthyes

AMBASS 1 DAE

Ambasal s manlanus Guather Guam
AMABANTI DAE

Mot o bgezadirr s Meyoers G=1
ANGUI LL 1 DAE

Angutlla bicolor McClelland Guam

Angur llo mrrporata Quoy & Gaimarcd LHTT
CLOtL T DAE

Avstronotias occdlatus (Cuvier)

Cichta ocellaris (Bloch & Schoeider) (-54

Podapia fessamb ica (Peters)
Siarrot hee vodotr ot d 4

5-1, G=45, G-54

Pilogprta ci 1l G-45, G-54

222

REF. SOURCE NUMBER

CHAMOKRO OR COMMON NAME

221

268

131, 268
3, 137, 142

142

3, 142, 259

1, 142

-

waterbear

cvel: hasule
vel: hasale

osCar
Lucmare

Mozambique ol lapia

redibel ly cilapia
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p—

CLARI I DAE

Clarias batrachus (lLinneaus)
CYPRINIDAE

yprinus carpio Limeaus
ELEOTRI DAE

Eleotris fusca (Bloch & Schneider)
Elecotris miniatus Seale

GOBI[DAE

Awaous guamensis (Valenclennes)
Chonophorus guamensis

Oxyurichthys guibot Smith
uxyurichthys ophthialaonem: (Blecker)

. Slwyopterus mcrostetholepis (Blecker)
T o Stiymitogobius versicotor Smith
Stiphodon olegans (Sceindachner)
Microsoegdim cdegans

Taminka Loagala lervre

A

Stongopas leprarns

FRESHWATER SYSTEM CODE

C-1, G-54

G-1, G-54, R-1
Guam

G-32, G-45, R-1
43
G-43
G-28, G-32, G-45, G-48

G-43
k-3, G-28, G-32, C-48, G-50

G-7
R-3

223

REF. SOURCE NUMBER

CHAMORRO OR COMMON NAME

142, 240

215

3, 142
268

3. 133

132

132

3., 1335 137

132
3, 133, 177

132

J.A. Maciolek, pers.,

comm,

walking catfish; itot

common carp

eleotrid; sleeper; uaLut
eleotrid; sleeper; atut

goby ;

puby ;
goby

goby ;
goby ;
poby ;

atot

agoc
itot

atol
atot
atot

goby jatot

goby jatot
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KUHLITDAE

Kuhdia rupestris (Lacepude)
MURAENI DAE

Phrysoidea mrcrurus (Blecker)
FERIOPITHALMI DAE

Purtophthalmus koelrevter: (Patlas)
PUECILLTDAE

Gambus 1a wltims (Balrd & Girard)

Poverbia latipmana (La Suear)
Poveilia veticulatus (Peters)

Xiphophosus helbicrr (Bekeld)
Class Reptilia
TLSTUDINT DAE

Isowdonrps sorrpta (Schoeph)
Unident i b ied cure le

Class Amphibia

BUT G DAE

Mt maraus (Linnoaews)

FRESUWATER SYSTEM CODE

G-28, C-32, G-48, G-50, R-1

G-41

G=1, =54

G-53
G=1, G-53

G-53

-1
5=1

Guoam, Rota, Tiadan, Salpan

(o)

REF, SOURCE NUMBER

137

215
259

CHAMORRO OR COMMON NAME

kuhlia, flagtail; umatun

moray eel

mud skipper; macheng

mosquitofish

sailfin molly
Buppy

preen swordtail

palnted turtle
witter turtle; hanoe hagaan

ol Lindportes



APPENDI X

Table 2. Physicochemlcal characteristics of some freshwater systems on Guam. Analyses conducted in the laboratory of Layne Interna-
tional, Inc., Guam and is reported in: Austin, Smith & Assoclates, Inc. 1968. A report covering the surface water survey
of the island of Guam., Prep. for Public Utility Agency, Guam. 78p.

) &
4 & &) ““q
- Q ¥ v
& . = + © oy = 8
y/o/ 2 ¥ s /& /R /&) 2/ 2/ 5/ &/ /72 g/ @
F/E) i) )a) ))& ))& E ))& )L )8 e
o ¥ A & oy LY o &~ o ~ > g q
< 4 o v ~ 3 8
2)E)E) S/ )T S S) ) E)ESs

Paulilue

(4/4/68) 7.45 48 16| 3.0[ 06 | 148 18| 4.3 |0.72 |o07rsfo.0a | 3.5 | 2.5 26 | 150 40] 0.075] 0.22 |<0.01{<0.05 [<7.05 [0D.125

Inarajtan

(4/5/88) 1.7 68 15| 4.3 0.07 ) 123 14| 7.0 |0.48 [0.075]|0.1 44 | 7.5 [ o9 | 170 ] 18.4 | 0.0125 0.11 [<0.00]|<0.05]<0.05]0.10

Cews

(4/4/68) 7.75 | 200 | 2.6 | 15.7 | 0.1 | 00 24 (19.2 |o.aa |o.10 |0.52 | s.25) 8.0 | 4.4 | 40 | 21.4 {0.01 |0.12 [<0.00 [<0.05 |<0.05(0.15

Umatac

(4/4/68) 8.15 | 200 | 1.3 | 14.8 | 0.03 ) 262 14 | 18.3 (0.096|0.2 f0.3 | t.25| 8.5 [ 0.9 | 39 | 16,53 | 0.007 0.045|<0.01)<0.05 [<0,05 [0.15

La Sa Fus

(4/5/68) 8.4 156 | 2.6 | 10.9 | 0.02 ] 206 10 14) 0.096| 0.155 ]| 1.0 2.4 17,5 | 0.9 | m0 |126.6 | 0.004( 0.054|<0.0) [«0.05 [«n.05 Ln.lvs

Cett{ ¥

(4/4/68) 7.85 | 188 | 5.9 [ 14.4 | 0.03 | 258 12 | 17.4 | o088 0o.1a5 [o.037 | 1.25| 8.0 | 2.6 | 370 | 18.6 | 0.015] 0,075 |<0.01 {<0.05[<0.08]0.10

Finile

(4/4/68) 7.85 | 184 | 5.0 [ 13.9( o0.02 | 185 16 | 15.2 (0.108{ 0.155]0.73 | 4.0 { 8.0 | 1.8 } 30 { 16.5 [ 0.005] 0.052{<0.01 |<0.05 [<n.035[0.175

Asan Spr.

(4/4/68) 7.2 | 212 | 4.4 | 22.2] 0.04 | 261 18 | 23,6 | 0.08 |0.155(|2.75 | 6.0 | 8.5 1 | 460 8.8 ) 0.005) 0,05 |<0.01[<0.05|<0.05|0.150

Inner Agans Spr.

(4/4/68) 1.4 268 | 2.6 | 26.6 | 0.02 | 329 20 | 286.8 | 0.096 0.23 | 6.1 1.25 {12.0 1| 510 | 18.2 | 0.003[0.052| - |<0.05|<0.05{0.150

Outer Agana Spr. y

(1/30/68) 7.4 272 | 0.75 g o | N 17 08 0.016] 015 | 1,95 [ L.25}) - 3 | 570 6.8 [<0.05 | 0,095] - 0 - |o.05

Janum Spr.

(4/25/68) 7.5 | 196 | 4.4 | 22.2| 0.03 | 273 2 { 24.4 J0.12 0,16 [0.80 | 5.0 - 1.5 | ato 6.4 0 |o0.,075]<0.01]<0.05 |<0.05 |0.1
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Table 2 Continued.

Pego
(4/5/68)

Lonfit
{4/3/68)

Yiig
(6/5/68)

Talofofo
(1/30/68) ~
Talofoflo
(475768

Haagas
(1/5/68)

Hshlac
(4/35/68)

Tolaeyuus
(1/30/68)

Fena Reservolr
(1/30/68)

Alswmagosa Spr.
(1/30/68)

Ugum®
(4/11/68)

) S S
X 3 & o -

F/E) 58 fa)E) /&8 )38 E)E ))& )&/ E) 8/
s /&) ES /)G E S S s e Se S ESE S
8.0 176 2 11.% | 0.04 225 16 15,7 |0.07 |0.085 |0.35 2,0 1.3 3.5 310 31| 0.0075] 0.44 <0,01 |<0.05 [<«0,05 | 0,12%
] 160 | 2.9 13| 0.08% 254 18|16.1 jo.1¢c {o.08 [0.35 1.5 - 5.2 350 BIN002H G.06 [<0,01 |<0.05 {<0.05 | 0.0%
1.7 156 3.6 1.0 | 0.1 240 16} 15.3 |o.072 0,105 0.1 2.8 8.0 1.5 J10 21| 0,005 1 0.051 | 0,001 |<0.05 {<0.05 | 0.10
b 188 | 3.9 183 0.0% 246 4.0 2008 0.016 |0.12 [o.l 2.5 - s |37 s 7.8 |DnMIND.12 - 0.001 o.21
1.1 208 | 6.7 17.9 | 0.01 263 18 210,21 |0.106 |o0.1 4.0 6.5 2.6 410 22.6 | 0,021 |O.04 «0.01 |<D0.05 |<0.05 | 0.0%
7.8 206 5.8 18.3 | 0.02 268 16} 21.4 |0.13 0,08 |O.37 4.0 - &4 410 21.0 n.n21 {0.04 <0.01 | <0.05 |<«0.0% 0
1.3 ifg | 6.1 i7.0 | .03 43 18 0.32 I 0.2% |o.23% u.u. - 1.0 380 24| 0016 |0.05 |<0.01 J<0.05 {<0.0% { 0.0%
1.9 216 2.} gal O...oo 276 14 §. oue.sﬂ 0.9 0.9 3.% - 10 L1133 8.0 |90.05 [O0.I} - o - 0.2
7.8% 7% ] 2.6 62.4 | 0.06 17 9.0 8.1 [0.018[0.55 ]0.55 2,0 - [} 180 9.6 |0.03 |0.07 - [ - 0.02
8.3 132 1.9 —:T 0 213 11 154 0.002 |0.48 |0,48 0,75 - 6.0 310 1.4 |<0.03 |0.07 - o - 0.05
7.2% 52 1.4 19 | 0.02 9 10| 4.8 |0.39 10.038 JOo.035 | 2.0 - 1.76 | 120 27| 0.005 [0.03 |«0.01 J«D.0% 0 0.125

“Sample from Telofofo Falle.
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