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The study area is located on a nar rov coastal plain, 'bordered on the shore ..u.....J.'l:
side by steep ro1line; volcanic hills. 'l'hf;! hills comprise the lO~ler slo!x:s <'f
the steep ~untain ranS2 of sout~crn Guam. Geologically thes~ mountains arc

General Land Forms and Ck:ology:

Description of Study Area

P.ESULTS

5. Tho pier structure rTill shade p:'1.rtof t!'l:; benthic habitat
on the l~oon reef flat.

tl. Pier footings will cover benthic organisms of the reef flat.

3. Dredge silt may affect do'mstr~am benthic organisms.

2. :>r(;dging .,rill physically remove th~ extant benthic habitat
of th~ l~oon rQ~f flat and possibly the upper chann~l slope.

1. ~ca.wall construction backfill ~ and 'boat ramp ,rill compl..;tely
cover the present, intertid3.l habitat.

Potential modification of th.n 'le.rin~ envi.ronmcrrt includes the follo·.n.ng:

't'h,~ concrete pile supported pier 1·1ill be approxi.ma.tcl~r127 feet long. It ~dll
-QC set on the lagoon r~f~f flat facing Cocos Island. (FiG. 1). The pi~r ',rill be
six fe~t lTid(~and have a channel dr~d:.:;eda.lon~side to a dept!'l four feet bel.ov
~~.:; 11:;" .scnt bot.t on, The proposed channel 'ridth is 40 feet. Drcd~e spoil from
.:.:!; channed, ~rill be used to bac1~fill and Leve), the existing shore al.ope . A
s...!:.o.'.':dl four fi;et hiSh is p.Larmad as a rctainin: ',Tall for t11e backfill and
l·..rveLi.ng. l.'be s~a"all and 0. conc ret o boat launchin:; ramp tlill stand approximate
Ly at t.he present intertic1.::U zone.

The Proposal

~e report is based upon drawings by Juan C. Tenorio and Associates, entit1e-i:
Proposed ;lerizo Pier for .fIr. &: ;·Irs. C. Hambley. The drawing HUlllberis )-1 and
is dated Ja'1uary 24, 1972.

This report does not constitute a co~p1ete environmental impact statement.
Inste3d it is an environmental impact survey from .lhieh ltr. Hambleymay extract
..l~tails for his final statement.

Hr . Charles HarnbLey of :erizo. Guan is submdttin~ a proposal to the Department
of L~~d:Ianage~ent, Governm~nt of Gua~ and the U. S. Department of Interior to
construct e. pii~r and adj acerrt access channel on. submerged lands. These lands
are located seaward of lot nos. 6. 3, 6..'1c. 9 in the Municipality of liferizo}
'!'erri tory of Guam(Fig. 1). It is necessary .for ~.h".Hambleyto file an envrron­
ment.al. impact statement and obtain pernission from tns above governmerrtuk
organizations. He contacted the authors of this report and requested a ~arine
survey of the construction site. The results of our survey are contained herein

Background

IiJTRODUCTlmr



This region (Fig. 2) is located at the seauard margin of the lagoon reef flat
'lhere it slopes steeply into ~on channel. This region supports thG high~s~
density of coral growth found either in the study area or in adjacent G.reas
east end '''est of it. This coral communityserves as an excellent fish habitat
The area also supported a. high standing croo of the algal genera Halimeda"
9..e._ul~, and Dictyota,. It is the least di;turbed zone ''11thin thestUdy -area
and supports the most diVerse reef community. Every effort should be made
during construction to avoid damageto this zone. This should be no problem
since the lagoon margin is located Lagoonvard of the proposed pier heed and is
in water of sufficient depth to avoid dredgin$. The majority of the cor~l
species on the lagoon margin are resistent to siltation and should not be
affected by i"ork on the reef flat if physical destruction is avoided.

Lagoon :Iarg,in and Upper Channel Slope:

.l'1liszone is approxfmate.Ly130 feet \Tide (Fig. 2). The subs'tr-at.um is composed
of a ::uxture of silt and volcanic sands ~ vasned dovn from the uplands. and
bioclastic sands. and rubble composedof coral and mollusc fra3!llents, foramini··
feran tests) and calCiUL"lcarbonated secretin:; algae (HalL""leda). The zone
supports a Goodstand of eelgrass (~hal~). The outei-part--of the reef flat
has somelarse living corals for-ring 'mlcroatolls" of Porites luteal These
structures (about 15) lie ~dt~in the proposed channel ~~d ;dll be reooved. They
shelter such organisms as the Echinometr~~athei, Diademasp, and fishes of the
fi.',milies, Apogonfdae, Holocentridae and Po:nacentridae. nona of these or~anisms
ar-e p3.rticulntely abundant in the area. I::videnceof a feu burrowing organisms
exists. ?he entire reef flat shows considerable inflUence of man"s activity
in t!1e fon of jGttson. 3xcept for the eelgrass COIlDl'lunityand tha sca~tered
'microatolls" the reef flat is a rather barren region. About 5 ,000 ft of this
nabitat will be removedby dredging. The above mentioned communities are not
evenly distributed and ~.j'Quldmake up Less than 50%of the area to be dredseu.

?rinr.in~ LagoonReef Flat:

~is zone (Fig. 2) con~ists of boulder rubble, sand, and gravel. The bou11er
rubble is encrusted '*.ith a pi~~ coralline algae. numerous small gastropods
(~erithiUI!l sp. ) ~ hermit crabs, and a felTgrapsid crabs are found here. The
zone is rather barren biologically and shows signs of considerably past distur-·
bance by man throughout the ~1erizo area. .

Intertidal~

t;"Ih·~supratidal zone is crowded with high density residential and co:nmercial
ihrellings using septic tanks for "Taste disposal. Vegetation consists of
ornamental plants and Lavn type grasses that lie between the above structures
and the beach. The entire supratidal shore area has been Greatly altered and
revorked by man throughout the municipality. Very feu endemic plants occur
here.

The narrow coastal plain borders the Cocos lagoon (Fig. 1) and consists of
unconsolidated material. Pert of this material is derived from erosion of the
bordering mountain slopes and part froD accUI!lulation of bioclastic materials
derived from carbonate secreting marin~ o~ganism6 of the adjacent lagoon.

p~t of th<: Umatacformation and consist of do~ply ,/oathered volcanic rock.
Th~ topsoil on th~sc slopes is classified as the Asan clay. This material
supports a growth of sawgr-asaes and oth\~r aavannah type: plants.'



~le coral communityis the major benthic communitypresent in the study are~.
'J:'e~)le1 lists the coral specdea observed in the various zones end Bives a
releti ve index of abundance for each zone. The coral. comaunfty l1ill be least
ei'fectud by the actual area of dredging and location of pier footings because
li Yin£;coral density and. percentage of substratum covered is Lov in t'lesc
regions. Hishcst coral d~nsity and substratum surface covered occurs on th~
upper channeL and Lower channel slopas. This region is sen~rally bel.otr thl:
l~vel at ~Thichdredging is contemplated. It is recommendedthat the corals O~
the upper channel slope not be disturbed. ::0 dredge spoil should be dUl;lp~d
over the edge of the channel mc.rginwher-e i t ~.,ould.accurrul.ate and a.e.:l·::'GI?; c~-r1.1!·
in the deeper sections of the channel slope. The dredge spoil can ':>:~ ', -;.:
utilized in making backfill alone; the shore as proposed in th.:: constrl.-..:t:'cl
plans and drawings.

The major benthic faunal and floral components present in the study region
consist of the follOidng: 1) A co!tlInunityof :eelgrass' l Bnha.lus accrof.das ~ is
found on the fringinG lagoon reef flat. 2) A coral communityconsisting -of
scattered colonies ~ intermixed 1Tith the 7 eelgrassl;, occupies the outer hali' of
tna fringing lagoon reef flat. This coral comnunity increases in species
diversity and density along t!1e channel margin and upper channel slope. If
then decreases ra.pidly on the 10lrer channel slope, and is represented by only
a fe,·' ilidely scattered colonies on the channel floor. 3) The major componcnts
of t1l(! alge.l coamunt.ty consist of: Bctocar-ous sp , and an encrusting
IJitl!.0_1~}~~_sp. in the intertidal -zone~ Pa~ E.Qr,lena, !ielia~da 9punti_~)
rL~_~_meda~_c_r_oll_~s_ica).!)ictyot~ sp.) }~_i~ sp , , ~llaria sp , ~ and
~_~~'1~~ ~L~~o9-!?tUl!l)on th~ frin~in3 lagoon reef flat Co.lf!:.0I.E!::.~~~,
Cp._~~ s_~rt,W:..ario;_C!.~s_~!!fd.imedamicr~~i..9"!, !Ialimedn ~'tia., PoroH t1'.!.q,l'!,
ge.rdi'p~~i_.?e~iol_1;_thon ~:r:'!tesc~ns, @_ph:i:.r2£.f~ilissi~~, ?a.d.ina b0lX.~'!)
n."'lc. toroli ~_o_l!.<?EI(O~<:!l_ on the uppur and lot-yer channaL slopes. and 4) Ot~er
~Jenthic or'gandsus observed ver-e gastropods of the genus Ceri~ in the inter··
tidal zone: !!?-.l_9thm:_iA~, Stichopus chl.m_na.ill_, ?olyPle_ctane. sp . )
~~_I"!_:i:E~m_~t1:.s:'~:...e_i_and D~~~ sp , on the fring~ng reef flat ~ ~~ sp . >

amongthe corals of the upper chann~l slope~ alcyonarian species, dendroid
hydroids, and nudibranch molluscs on corals and coral rubble of the 10'ier
channeL slope.

Biological Studies

This re,3ion {Fig. 2} extends to the channel floor at an engLe of 45--60°. It
is interrupt~d by a. narrcv terrace (approx. 30 feet .ride) in 50--60 feet of
'·Ta.ter. The slope and terrace are covered vi th mudsands. They are rich
communities of a.lcyonarian corals and hydroids, particularly on the terrace .e

A conspicuous feature of tJ:.e slope is t~e presence of larl!e intact coral
coralla that have broken off from the lagoon margin ~~~ rolled downslope.
Tllese corals are dead but forn a 'labi tat for a fe~1 fish species. ~r!lestructures
are not nearly as effective a h6.bitat as the living corels of the lagoon margin.
It is unlikely tha.t the proposed construction 'dll affect this zone if no large
pieces of construction. debris or dred:~ed debris ma.terial is pushed dovn t!le
slope.

Lo1oTerChannel Slope'



The axis of each dye plume end the drift cross tracts are plotted on FI::-ur":~.
Table 4 lists the mo.gnetic bearing and velocity for ea.ch dye pluc.e an: c.:.:1 i c
cross tract. The current patterns on the lagoon reef flat and in '~he "'1:.:-: :,~.
Channe.Lvere found to be rather uniform with respect to current direc Uf):.l
(Table II) throughout the tidu cycle. During the entire study period t!l'~H~:lQ'
a unidirectional seaward flowing current in the ~4~~aonChannel (Fig. ~). Thi~
unidirectional flow is probably due to the high volume transport of ,!.j'c..te::-acr =
the barrier reef enclosing Cocos Lagoon (Fig. 1). .T>uringperiods of calras and

Currents ver-e studilad because of their role in the distribution of dredge silt
to other areas . Denaae of e.djacent areas can occur during dredgin;3 op,n·.:-.tions.
Current stucli~s on the Lagoon reef flat and th'~ adjacent ila.maonChannel, ~l~r02
conducted through one complete diurnal tide cycle. Current patterns on th03
Lagoon rCef flat iTere detiermi.nedby using drift cross and undenre.ter dye
r'eLeasa technfques . In ~,Iene.onChannel the current patterns \Tere det.ernuned by
m:.lkin:~drift cross casts near the central pa.rt of the channel. A total of
seven underwnter dye releases and saven drift cross casts, each·c~st cor.~i~t~~g
of three drift crosses set at 10 cmwere m~de from Station A (Fi3. 3). Seven
drift cross ccst.s vere made in the ttaaaon Channel from Station B (Fi3. 3). Eac!-:.
of these drift cross casts consisted of three drift crosses: a 1 rn depth cr.or.~
to detennine currents in the upper surface layer of ~mter and 5 m ani 10 m
depth crosses to determine currents in deeper ,,,a.ter le.yers.

Current Studi~s

Four coliform samples were collected in th~ study area. Table 3 showthe
s~r;ple stiat Lon locations. Analysis of these samples (Table 3) indicated tllO:C
the nini:aum coliform pollution level of 200/100 ml) established by the Gu~.tl
~nt~r Pollution Control Commission, is exceeded for total coliforo and is at
~ sli~htly polluted l~vel (100/100 ml) for fecal coliform in the intertidal
zone (s.~ple 3). This coliform cont~nation of th~ intertidal zone may
oi,'iginftto::from septic tank seepage or overflo~.r. The remainder of the co1ifol'!l1
......1:>..;>1.·5 are 'rlthin the water quality levels. Salinity nnd dissolved oxygen
vz.LuesHer;: nomal over the verJ short stud'.r per'Lod,

'L'he:. fishes in t!1e study aroa ,.,ere pri:!larily resident species. In 0.11, we 'Tould
estimate less than 20 lbs. of resident fish biomass would be affected if t!le
errcLre coral area was rencved, The fish·-coral association combines to make
this a pleasin3 area to snorklers. The developers ~.j'ouldbe ~,ell advised to
pruscrve this association for the use by their guests.

upper channel slope voul.d result in e.
of individuals and species in the ar~a.
of fis!1<:s around the construction rubble
~o some degree, these structures have
for coral that Has iredged out. HmTCv~r>

coral.

Removalof th~ coral cover alonG the
considerable reduction in the n~ber
There ~"a.s0. fairly larGe aggre-;e.tion
end pier heads on adjacent property.
provided a form of replacement cover
the hif1hest species count vTasin tho

Dete on fishes observ~d ~re contain0d in ~able 2. Ve~r few fish species were
observed on the lagoon reef flo.t. Th~ l::Lrgest aggre~ations ,·mre found
associa.ted ~lith the coral concentrations on the upper channeI slope. A- fair
number of species were present on the lO'YT.(?rchanne.l, slope an" channel floor.
The reduced availo.bility of cover in the latter ti-lOare~ :!layaccount for this
difference.



Rnery, I~.o. 1962. Harine geology of Guam.U. S. G,;:o1.Surv. Prof.
Pap. 403··B:l-76.
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It is recommendedthat dredging operations be carr-Led out during periods vnen
a. strong seaward flm-nnB current is present in ?o.fanaonChannel. ~"ebelieve that
[).ninim'U:!lanounf of damege , due to dre!i~e silt, would occur during this time
as the current pattern from Figure 3 ShOi/Sthat it would be carried out to sea
vio. the HOl!la.onChannel.

Considering the small amount of dred6ing to be conductad in the study exec,
snd the probability that the orgp..nisus found in nearby areas r..r~ alree.dy
subject.ed to periodic river siltation from t.hc coastal st.reens , it is thou~h
by the authors that dredging is unlikely to cause severe damnge to adjacent;
regions.

S~vernl small streruMSdischarge into Cocos Lagoon along the coastal 1asoon reef
flat. During a. heavy rain squall, vnich occurred betrvoen 11: 45 A. :1. anrl 12.00
A. !4. several muddy.plumes appeared fI.t the mouths of these small streer.ll3. Tha
ri vex plum::;smovedout into ~1ame.onChannel and then into Bile Be.y. Th~ mudd?
p.Lume frOI!lthe nearest stre~ moved acrcss the outer half of the study :\r~e.
during this ra.in squall. ~'!ostorganisms -whichare founc'l.wi thin the vuious
zones (Fig. 2) of study area. and along the 1·1amaonChanne l, are probably fairly
1..el1 adapted to the above periodic discherge of silt laden fres!1 wa.ter rrcn t!l~
coastal stireams . Secchi disk reedings near Station !3 CTi'ig.3 Ta.ble 1~)prior
to th~ rain aquall vere 40 feet. About 15 minutes after the rain squall thl.~
sec chi, disk reedinG ~·msreduced to 2.5 feet. due to the muddyriver dischar3C
fro~ nearby qtreams. Secchi disk readings two hours ~fter tha rain squcll h~d
increased to 20 feet and by four hours later it had increllsed tb 30 feet. 'i':le
~'1!J.jordifference betveen fresh wa.t(~rplumes origina.ting; from coa.stal rivers
:.!n'] tho3e generated by dredging operrrtdone is that the plume from the forner
tends to float as a lens on top of the !:lore dense seevatier-, W'h~reasthe .:91UI:l~G
i'rOlnclr,=c1gin3operations tcmd to ~~wt: f'. grec.ter vertical distribution in th~
unter nass , Thi~ VGrtice.l distribution of silt in the uater co.Lunn su;~ests
th~t there is a ~reatcr probnbility of d~~$e to organisMs living on the deeper
!J~.rts of the upper cherme.L s.Lcpe , lower channe'l slope, and channel floor.
AA'!.lysis of seddmerrt samples in the Iamaon Channel, by En'?ry (1962) shotr t!lat
a consddcrabke fraction consists of non'~bioclp..stic m!l.terio.ls. This indica.tes
th~.t eventhough some of the ri ver s,.;din~nt is carz-Led off in the silt loa.ded
pl~.le) some silt does accumul.et;e no.turllll:r ns sediments in the study area,

Lov wind ve.Locd ty comb incd 'ri th 101v::r 10\'1 11at.:)rneap tid.;s, the tr:msport of
water acr'oaa the bc.rricr re~f '..oul.d be at a ~i!1ir.u!'.l. Durin3 these tir:iI.~Sth.:
current direction in ~1"..rlo.onC~~.nnelcould concsf vs.bly be in e. Lagoonvard
direction. According to J::n~ry (1962) there )".laybe either a weak Lnvard or
outward flo\T in the chenne l, !1t flood tide. It Has found t~ct the mass transport
of water flowins seat ..ard in the i-llll!l.aonChanne L 1/Q.S rather uni rern for the upper
10 m layer of water bccRuse:.the 1 m, 5 Ill, ~d 10 m drift crosses all noved at
about the s~~e vclocity (~~ble 4). It is strongly suspected the.t th~ mass
tre...'1sport of i.7o..terin th~ entire t.T!1tercofuan of the "~a:mD..onCh3.Ilnelis uni rcra.
Durins f'. SCUBAdive to the channal, floor at 100 f~et, c. current similer to that
measured in the upper 10 ra la.yer of ,vs.ter "ms encount.er'ed ,
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Fi~ure 1. Cocos La~oon showinl3the location of the study area.
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