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On 9 August 1974, the METULA , a 206,000 deadweight VLCC (Very Large Crude Carrier) H
enroute from Ras Tenura, Saudi Arabia to Quintera Bay, Chile, with a load of 195,673 F
tons of Arabia light crude , ran aground on the Satellite Patch Shoal in the Straits
of Magellan, Chile. The oil spill was destined to become the world ’s second largest
as of that time, exceeded only by the famous TORREY CANYON disaster. In terms of oil
deposited on the shore, the METULA spill may be the world largest , since the geograph
of the area, the prevailing winds, and the nearness 6f the grounded ship to shore
caused most of the oil to reach the Chilean shoreline primarily on the shore of the
famous Island of Tierra del Fuego, which forms the southern shore of the eastern half
of the Straits.
The greatest significance of this spill results from the fact that no cleanup opera-
tion was attempted and thus the spill became by default , the worlds largest scien —

tific oil spill.
This report describes the oceanographic and meteorological setting of the grounding
and subsequent spill and discusses the grounding , the resulting spill and the depo-
sition of the d l  on shore.
An in—depth discussion of fifteen selected sites is presented including environmenta
features, the deposited oil and its appearance and behavior at different times and
the visual impact of the spill.
The final section of this report addresses the lessons learned at the time of the
spill and subsequently and discusses the development of pilot international training
efforts to help countries plan to deal with such spills...~~~
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I NTROD [CT ION

~Then d.i~ n broke on the morning of August 10 , 197 4, in he windswept

First ir ro~~ of the Strait of  M a g & 1 lan , it revealed the stranded hull

o: the once—proud supertanker METULA , which had plowed aground on Sate—

1 ftc P it ch Shoal late the previous night. This was a sad f a t e  fo r  a sh ip

feted as recent ly as June 6 as the guest of honor at the opening of the

Caribbean Deepuater Curacao Oil Terminal near Venezuela and featured as

the c e n te r  spread in the  then  c u r r e n t  issue of the  She l l  Oi l  Company

h ouse organ , The Shell News .

Th~ METULA had been proce eding from Ras Tenura in Saudi Arabia on

the Persian Gulf to t)uintero Bay , Chile with a load of over 196,000 tons

of light Arabian crude oil for ENAP . the Chilean National Oil Company.

The METUL A , with its 1 ,067—foot length , 62—f oot draft , and 206 ,000—ton

deadwe ight capacity , was the first ship of the VLCC (Very Large Crude

Carrier) class or supertanker of over 200,000 deadweight tons to be in-

volved in a major oil spill of this size. The cause of the grounding has

been debated in and out of hearings and reported in other publications.

It will suffice to say that the debates revolve around the severe tide

and curren t conditions of the First Narrows area of the Strait , the cold

bl ustery winds blowing toward the brid ge of the tanker during the long

winter nights of the high latitudes , the difficulty of navigating this

large a sh ip with a minimum of navigation aids , the min imization of known

dangers close at hand in the face of hidden shoals several miles ahead ,
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and a va r i e t y  of f a c t o r s  lead ing to human error .  For the purpose of

this stud y i t  is adequate to say that the METULA , a 60—foot draft ship,

struck a 40—foot shoal.

The oil sp~
1l , which began late on the night of August 9, was des-

tined to become the world ’s second largest as of that time , exceeded only

by the famous TORREY CANYON disaster. In terms of oil deposited on the

shore , the METULA spill may be the world ’s largest , since the geography

of the area , the prevailing winds , and the nearness of the grounded

ship to shore caused most of the oil to reach the Chilean shoreline

primarily on the shore of the famous Island of Tierra del Fuego (Land of

the Fire), which forms the southern shore of the eastern half of the Strait

of Magellan . The METULA was eventually refloated on September 25, 1974,

and left the Strait of Magellan under tow to Isla Crande near Rio de

Jane iro .

On the second day of the grounding,  when the METULA swung to s ta r—

boa r d and ho led and f l o oded i ts  eng in e r oom compa r tme n ts , the n eed o f

external  pumping systems to remove the remaining cargo became imperative .

The U . S .  Coast Guard , re spondi n g to a r equest fo r ass istance by the Chilean •1
Government , played a major role in l imiting the loss of oil from the

METULA.

The in i t ia l  spi ll was r epo r ted to be 6 ,000 tons. Subsequent sp il ls

continued , with the largest being 20 ,000 tons on or about August 19 , unt i l

the total reported spill quant i ty  of 51 , 500 tons of l ight Saudi Arabian

cr ude oi l and appr ox imately 2 ,000 tons of Bunker C fuel  oil was teached .

The oil would initially spread over large areas of Bahia Felipe and Bahia

Gregario to the west of the First Narrows and to a lesser degree to Bahia

2
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I iises s ion to the east . The in i t  i i i  dispersion was p r e d o m i n a n t  Iv ‘v

g r.iv i t  v spread I ng stipe r imposed on t he I oc a I cur r e t i  t s , wh I cli were as lii gli

is ten knots I rum spring t ides wli Ich ranged on the order ol ID mete is

10 it ) . Nor hwest e r Iv winds on the order o I 10 to 5(1 knot s ii rove t lie

I o t t  tug o i l ushore , pi-imar 1 ly on the southern shore 01 t lie i i  ret Narrows

anti oii t lie sout hem short’ ot Bali Ia Fe ll pe. , and I at ci onto t lie sout hem

shore ot t lie cont m ont east ot t he ’ sit e ol t lie ground i i i ~~.

The gro at est sign i lfcaii ~ 01 t h i s  sp ill  rt ’sii)t~ i t i n i  the I i , t  that

no c I eanup  t ’~ ie ’ ta t I on was attempt ed and t hits the Sj~ I II became 1w di’ t

t he w o r l d ’s largest He lent (li e o il sp i1 1 .  As scientists t ea l lied this

t lie’ re was i e l I  or i i i  cr es t  to st m l v  t hI s 
~L’ i i i  0 ob~ t’ mv,’ i t  and

when the natur a l environment would l e t  u rn  t h is ,irea to lt~ pie—s i mI 11

cond i t  ion

‘1 1w a u t h o r  ‘s Invo I ve’mcnt wi t Ii t lie ME’I’lil.A sp i t I began on August ~
‘ I ,

1974 , when lie was re(llie’st eel by tI n V .5 . Coa st  Guard to accompany I lie it

to nt Engeney as se (once ’ aelv (sot’ . Ills r o l e  was to I e’ii l t e’m ’lin I ta I assist —

l i l t ’ on c l e a n u p  operat ions , i I any , eva I nat ing lui t m i r e  e q u i pment  needs c m l

Iti gli—sp i t mI current oi l ret ov e t v  and evaluating the t i l e  aii~l et  I o t t  o t

lie sp illed oil wit hi regard to Its i m p o r t a nc e  to t lie t in  it eel States as i t

en t ems the supert anki r era • j e t  i t I cul ar l v  in colder e 1 (mat es . Si l i c e ’

c l ea n u p  o t  t Iii s spiii was not mi ndert aki n , at t e n t ion was focused on

learning the’ fate and e l  I oct ot  the oil. The r e s u lt s of  t h i s  t t i p were

p i t h  I (sh ed liv the U. S. Coast Vit a ret both as a separate report I, 11 anti as

p a r t  of th e i r overi l  I I  METIII A Report ( I

3
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In J a n u a ry  of 1975 the author r e tu rned  t o  the spill site under U.S.

Coast (;u;ird sponsorshi p as the Coordinator of a U.S. Team with NOAA ,

NOAA contractor and EPA partici pation . A report entitled Follow—Up

Field Studies from the Supertanker METULA ensued (5).

I n t e r e s t  in the  MET ITLA sp i l l s tayed a l i v e  and was s t r eng thened  by

a NOAA Cmiii  b ronco In Boulder  in June of 1975 and a confe rence  ent i t  led

Preservacion del Medlo Ambiente lilarino in Santiago sponsored by the

Department of Intern ational Studies of the  University of Chile. Ex—

collent reports were published by l,oth conferences (4,6). These con-

f e rences and ot her f a c t o r s  spurred  the  f u n d i n g  of severa l  p r o j e c t s

r e la t  ing to the M E TU LA.

The U . S .  Coast Guard funded the author ’ s p r oj e c t  ent it led Fa te of

he O i l  Sp i l l e d  f r om the Supertanker METULA fo r  wh ich  th i s  document  i s

the f i n a l  report . Other  p ro jec t s  in the  Uni t ed  S tat e s  were funded by

NOM , EPA and t he N a t i o n a l  Science Foundat ion . Each of the six p r o j e c t s

funded had both U . S .  and Chi lean  c o l l a b o r a t i o n . The U . S .  Coast Guard

p r o j e c t  and the  NOAA p roj e c t  wo rk ed p r i m a r i l y with t h e  Instituto de Ia

Patagon ia  In Pun ta  Arenas.  De ta i ls  of the p ro j ec t s  other  than t h i s  one

are discussed in  a later section of this report and project abstracts are

included is an appendix .

This report consists of this Introduction and four addition al sections.

Section TI will describe the oceanographic and meteorolog ical se’t ting of

the  groun di n g an d subsequen t sp111 and will discuss groun.~ttig, the resulting

s p i l l  and the  deposition of the  o i l  on shore.

Sec t ion I I I  will include an in—depth discussion of fifteen selected

sites that  were visited durin g one or more trips f rom 1974 t h rough 1978.

_ _  
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The environmental features , the deposited oil and its appearance and

behavior at d i f fe ren t  t imes af ter  the sp ill and the visual impact of

the spill as observed by the princi pal investigator are presented.

Section IV of the report will discuss the companion projects which

are underway or completed.

The final section will address the lessons learned at the time of

the spill and subsequently , will discuss the development of pIlot in—

ternational training efforts to help countries plan to deal with such

spills and provide recommendations for future action regarding the

METULA spill.

$
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SECTION II

THE SITE AND DETAILS OF THE GROUNDING AND SPILL

The Environmental Systems

The Strait of Magellan , discovered in 1520 by Ferdinand Magellan,

connects the Atlantic and Pacific oceans near the southern tip of South

America (Figure 1). On the west it cuts the igneous and metamorphic

ranges of the Andean Cordillera , and on the east it separates the flat

or slightly undulating , fluvio—g lacial terrains of Patagonia and Tierra

del Fuego . I’

In the eastern third of the Strait the intertidal zone consists mostly

of shingle , gravel, and sand , with mudflats and salt marshes in places,

and occasional areas of hard clay. Back from the shore there are inorainal

till and extensive deposits of b ess, which form tall cliffs in some areas.

The ground surface often has strong parallel ridges and elongate salt

pans aligned with the prevailing westerly winds. In appearance the area

is a low, flat , bald prairie, covered with bunch grass and occasional

bushes. It is an arid region with an annual rainfall of about 300 mm

(12 in). Towards the west, beyond the Second Narrows, hills formed by

glacial debris become more numerous , and near the Andean Cordillera they

are covered by dense timber. In this region the annual rainfall exceeds

1,500 mm (60 in).

The climate of the area is that of a cold steppe : The mean air tem-

perature near the Atlantic is 6.7°C (44°F) varying from 2.5°C (36°F) in

July to 11.7°C (53°F) in January. The c~ater temperatures in the Strait
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vary from approximately 9.5°C (49°F) in the summer to 3 .5 °C (38 °F) in the

w i n t e r .  Summer wa te r  t empera ture  measurements show l i t t l e  va r i a t i on  and

the comparison between surface and subsurface values indicate well—mixed

conditions .

The eastern half of the Strait of Magellan is noted f o r  its excep-

tionally high winds , varying from southwest to northwest with force and

frequency increasing in spring and summer. Winds commonly exceed 20 rn/sec

(40 knot s) ,  and gale and hurricane—force winds of 50 rn/sec (100 knots)

occur frequently. During the period of the oil releases from METULA ,

35 rn/ sec (70 knots)  winds occurred several t imes , and once were reported

in excess of 57 m/ sec (115 k n o t s ) .

Water currents  in the F i rs t  Narrows are mos t ly  due to tides wi th

average ranges of 7.3 m (24 ft) at Punta Dungeness in the eastern entrance

of the Strait , 8.5 m (28 It) at the eastern end of the First Narrows, and

1.2 m (4 ft) at Punta Arenas (Table 1, Figure 2). The ranges of spring

tides in these same locations are 9.1 in (30 It), 10.4 m (34 It), and 1.5 in

(5 f t ) ,  respectively. Maximum currents occur in the narrows where the

cross—sectional area of the S t r a i t  is reduced (Figure  3). Cur ren t s  cal-

culated from tide table data for the spill period varied from 4.4 rn/sec

(8.5 knots) to 4.8 rn/sec (9.3 knots) in the First Narrows, depending on

the tidal range in Bahia Felipe, where most of the oil was spilled and

went ashore, the daily spring tides were as high as 4.6 m (15 ft), and the

computed t idal currents  approached 3 rn/sec (6 knots). The actual distribu—

tion of currents (both at the surface and at depth) within the bays is

largely affected by the bottom topography and the winds , as well as by

tides.
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LiT L~~~G. MEAN (ml SPRING (m) LE~f~L (ml

I CABO V !RGENES 52 2I 6I°22 7.3 9 .1 5.9
2 PUNTA DUNGENESS 52°24 eS°26 7 3  9.1 5.1
3 PUNTA CAT ALINA 5 2 3t’ 5504w 69 8.7 S I
4 BANIA POSESION 5I’I ~ SS’IO 84 10.2 6.1
S BANCO DIRECCION 52°24’ 69°28~ 8.5 0.4 64
6 MA NIA SANTIAGO S2°3I 69°52’ 43  5~4 32
7 BAHIA FELIPE 52°47’ 69°57 37 4.6 29
S SEOUNDA ANGOST URA 52°45’ 700,8’ 4.9 62  3.9
9 PUERTO Z ENTENO 52°47’ 70°46’ 1. 4 t 8 1.3
10 8*141* G0411 GRANDE 52°C3 70°l~~ 1.9 2.3 1.5
II PUNTA ARENAS 53 09’ 70054 ’ 1.2 1.5 1.2
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The METULA

The VLCC METULA was constructed in Japan , completed in 1969. She

was 1067 fee t  in length , 155 feet  in bread th , 80 fee t in depth , wi th  a

loaded d r a f t  of 62 f e e t .  In deadweight , she was 210 , 027 metr ic  tons or

206 , 719 long tons . Her propulsion was steam turbine , single screw , and

she had a single rudder. A diagram of the ship and its tank configura-

t ion is shown in Figure 4.

METULA was owned by Curacao Tankers (N.y. Curacaosche Scheepvaart

M a a t s . ) ,  a subsidiary of the Royal Dutch Shell Group . She was on demise

char ter  to Shell Tankers B . V . ,  Ro t te rdam , and was t r ip—char te red  by Shell

International Marine (SIM), London , to carry an FOB cargo of light Saudi

Arabian crude oil from Ras Tenura , Saud i Arabia , on the Persian Gulf to

Quintero Bay, Chile , for  Empresa Nat iona l  del Petroleo (ENAP)——The Chilean

National  Petroleum Company . . .  .which is to say tha t  the cargo belonged to

ENAP but was in the custody of Royal Dutch Shell when the ship grounded .

The Grounding and Result ing Spill

At 2220 local time (zone time GMT +4) on Friday night , 9 Augus t 1974 ,

the VLCC METULA , loaded with abou t 194 ,000 long tons of ligh t Arab ian

crude oil , while westbound through the Strai t  of Magellan , grounded on

Satellite Bank at the west end of the First Narrows. The grounding loca-

tion (latitude 52°—33.8’S, longitude 69°—42.l’W) is shown in Figure 5.

Figure 6 Part A and B shows aerial photographs of kelp beds on Satelite

Patch at a similar time in the tidal cycle as when the METULA struck. The

kelp fronds are shown streaming with the current and show a definite

12
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PART A

PART B
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FIGURE 6
A — View of kel p in Satelite Patch at west end of First Narrows

looking east.

B — Close—up aerial photograph of kelp bed showing flow lines of
surface currents at acute angle to channel.
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I

p a t t e rn to the side of the channel  toward the no r theas t .  A theory is tha t

t h i s  c u r r e n t  acted on the  broad side of the ship when it wandered toward

the side of the chan nel and helped push the shi p into  the  side of the

shoal. The ship is repo rted to have s t ruck bot tom at nearly her f u l l

speed of 14 . 5  knots , con ing to a stop in about 260 fee t  — — with an act ion

described as “like a shock wave .” In the in i t ial impact sever al fo rward

compartments were breached , including the forepeak , forward deeptanks

(containing Bunker C), forward ballast tank , and cargo tanks #1 center and

starboard . About 6,000 tons of oil was initially released.

Figure 7 Part A shows the grounded tanker as it appeared in late

August of 1974. In the initial picture , the close proximity of the

shoreline can be seen . Figure 8 is a closeup of the grounded METULA .

At first the ship held fast on her original grounding heading of 235°

True , apparently resting on the area of i/2 cargo tank; however , on Sunday

afternoon at about 1600 local time, August 11, 1974 , the stern was swept

to starboard under the force of the strong flood tide current at high tide ,

grounding the after end of the ship and reportedly holing it in three

places. In about one hour the engine room and steering engine room were

filled , killing all power. The ship was held in place on the edge of

the steep , rocky reef on a heading of about 185° True , which position

was maintained thereafter despite high winds and cross—currents running

to eight knots.

The loss of cargo increased due to the action of tides and current.

Then on about August 19, during the spring tides , four additional compart-

ments —— tanks #2 across and #3 center —— were opened to the sea. During

the following spring tide cycle , on about September 4, tank #3 starboard

(a clean ballast tank) and the starboard bunker tank were reported open

1~LAM~
_ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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FIGURE 7
A — Grounded tanker METULA on Satel i te  Patch wi th  south shore of

South American Continent in the background .

B — Grounded tanker METULA wi th  l i gh t ing  tanker  HARVEL LA alongside.
Oi l is shown spreading over the water  su r face .
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FIGURE 8

FIGURE 8

CLOSEUP OF GROUNDED TANKER METUL A WITH TUG ALONGSIDE
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to  the sea . On September 23 there was indication of leakage from tank #4

center with a low rate of ullage increase. In addition to tlwso spills ,

there were varying rates of oil seepage off and on from t h e t ime of

grounding through the refloat operation , most severe during lowest tides .

On August 15 , it had been estimated that 20,000 tons had been lost.

As of August 22 , it had been estimated that 40,000 tons of oil had been

lost.

On August 29 , the small Argentinean tanker HARVELLA of 19 ,000 dead—

weight tons was brough t alongside and the initial pump ing o f o i l  f r o m the

METULA was carried out as part of the attempt to minimize pollution and

to remove s ut f i c i e n t  oil to f loa t the s hip .  In Fi gure 7 Part B, the tanker

HARVELLA is shown alongside the METULA unloading the cargo .

During September approximately 50,000 tons of o i l  were ul t ima tel y

transferred to the HARVELLA and subsequentl y to the Norwegian tanker

BERGLAND , a tanker of approximatel y 96,000 deadwei ght tons , for transport

to central Chile. The METULA was subsequentl y refloated at 2:20 a.m. on

September 25, 1974 and moved approx imate ly ten miles west to a s a f e r  an-

chorage for the rest of the oil to he pumped off. Ultimatel y over 140,000

tons were offloaded. Thereafter , the METULA was towed for s torage in

Braz i l  and ul t i ma te l y sc rapped.

Deposition of Oil on the Shore

The oil which left the METULA was rap idl y spread by the currents and

by normal gravity spreading after release. It was reported that on August

20 some 1,000 square miles  was obse rv ed to be covered with oil slick and

on the two flights made by the author , sl icks s u r f a c i n g  f rom the shi p were

24
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evident in both Bay Feli pe and Bay East of the Narrows . The surface slicks ,

however , were much more eviden t on the flight on September 5 than they wer e

on the initial fli ght over on August 28. V iew s  of t h e  s un  ace s l i c k s  ar e

evident in Figure 7 Par t s  A and B.

This part of the Strait of Magellan is noted ~or Its exteptiona l high

winds , predominantl y from the west , and t h es e  winds tended to -apid ly drive

the oil ashore . Based on an average of 30 knot westerl y winds experienced

in the area , the oil could expect to t ravel on the  surface at a speed o t

app rox imate ly one knot to impact  t he  shore of T i e r r a  del Fuego within t o

4 hours . There it would strand on the shore or he s lowly  moved a long the

coastline to the northeast or southwest depending on the wind dir ect ion at

the time of impact. The winds during August were such that most of the oil

that did not volitalize or dissolve into the water column was driven onto

the north shore of the Island of Tierra del Fuego as shown as Deposit A

in Figure 9. This initial deposition covered between 40 and 50 miles of

coastline.

During the field operation in late August and early September , some

25 miles of this beach was walked by teams of the field pa r ty  and es t ima tes

were made of the amount of mousse on the beach. The beach deposits were

generally described as being between 15 to 60 meters (50 and 200 ft) wide

with a depth of from 2.5 to 10 centimeters (1 to 4 in).

The locat ion in different sectors is shown in Figure 10. Based on

these crude est imates some 60,000 cubic meters of mousse was on the coast-

line at that time . Laboratory analysis of two collected samples led to the

belief that the average water concentration of the mousse was 30 percent.

This fi gure is lower than experienced on some later spills which show water

25
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levels on the order of 70 percent in mousse under- somewhat similar circum-

stances (i.e. AMOCO CADIZ and the CABO TOMAR). Even at this lower figure

and assuming 40 percent evaporation of the cargo, some 56 percent of the

r e s idua l  o i l  was ashore.

The in itial oil deposits appeared as two distinct layers or bands.

One was a dark brown mousse , wh ich could be described as a dark chocola te

pudding , wh ich had been deposited above the previous spring high tide mark

by the strong winds. This material was mixed with sand particles , seaweed ,

marine worma and other materials picked up in its transport to the beach

and which had been blown into the oil while on the beach . In a few cases,

th is darker deposit had been comp le tel y covered by the blow ing sand wh ich

would dry out on the  shore dur ing  the period s of low t ides and high winds

and then blow onto the oil deposits.

The second band consisted of a light brown mousse , very similar to

milk chocolate pudding in color and t ex tu re  and seeming ly to behave like

taffy when mixed with water in that it stayed in long, str ingy bands .

Both the light brown and dark brown deposits behaved qui te d i f f e r e n tly

f ro m t resh oil in tha t i t tended to stay toge the r .  I t  could be easily

shoveled , with the depth of the oil on the shovel of about three inches

deep, and when shoveled , the material had sufficient water content that it

would slide loose and the shovel would stay water wet.

Dur ing Monday , Sep tember 1, a very strong sou thwe sterly wind blew

almos t in direct  line with the centerline of the Narrows . This caused

some of the chocolate mousse material on the beaches to be blown into

Bahia Posession and on the flight made on September 4, it was observed

tha t this material had been depos i ted on an approxima tely twenty—five

mile stretch of the southern shore of the continent. This location is

28
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labeled Deposit B on Fi gure 9.

i)ur ing the tri p ,rt ross the channel on Sept ember 2 and dur I n~ the

I l i g h t  on Sept ember  .
~ , large patches of darker oil a p p e a r i n g  to be

s p r ead i n g  f a s t e r  than the chocolate mousse  were observed on the water on

t he  N a n  rows and t o  t he east  o t the Na r rows . It was later learned that an

add it j o u . r  I Bunker C tank ha d  been r up t ur ed p r i o r  t o  t h i s  p e r i o d .  Wh en

the wind shifted from the southwest to the n o r t h w e s t  on Sep tember  ~, some

o I t h e  da rke r , fresher oil was swep t to the south short of Bah I a l~osess ion

01 the Narrows and pooled iust south of the Point (.utal m a .  This depos i t ,

shown as Depos it C on Fi gure 9, 1 at en proved to he less s i g n i  1 l e a n t

During t h e  foil ow lug weeks , I he mous Sc C O O t  i nued to spread , he

stabilized on the beaches  or to he t r insported to sea . During the fol lowing

trip in .1 . r uu a n v  ot 1975 , the mousse was observed  at more wes ter  lv b eat ions

on the shore of Bahia Fel i pt’ hut was general lv stahl 1 i~~ed in the same areas

as observed before. The b eat ions of the depo sits in .ianuarv of 1975 are

shown in FIgure 11 .

Information on the behavior and f . rt c of the mousse on typ ical coastal

components will he covered In the next s e c t  i o n .
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SECTI ON III

OBSERVAT I ONS OF THE IMPACT OF THE METULA SPILL

IN SELECTED ENVIRONMENTAL COMPONENTS

The coastal  system of the  S t r a i t s  of Magellan that  was impacted by

the sp i l l  was v i s i t e d  by the au thor  on six d i f f e r e n t  occasions between

August  1974 and Jan uary 1978. Table 2 is a l i s t i ng  of the specif ic

sites v i s i t ed  on the V ar i ou s  t r ips. In th is  section of the report the

author  describes hi~ observat ions  over the three and one half year period

of observat ion a f t e r  the spill  at the var ious  si tes noted in Table 2 .

All of the  f i gures fo r  t h i s  sect ion are presented at the end of the

text  segment describing them. The f i g u r e s  all give site locations of the

area being described .

Bahia Gregorio Control  Si te

The control site which was selected and monitored on several trips

was located on the north shore of Bahia Gregorio northwest of the spill

s i te .  The system is not a p r i s t i n e  s i t e  in tha t  the  Bahia Gregoria Oil

Shipp ing Terminal is located a few kilometers to the wes t and the San

Gregorio Hacienda Buildings which generate  some contamination are located

about a ki lometer  to the east .  Nonetheless , the site seems to have the

typical  fea tures  and f lo ra  and fauna of the area.  The pictures in Fi gure 10

dep ict  the area.

The beach zone typical ly consists of a relatively shallow upper level

near the spring tide hi gh water  mark , a steeper enbankment between spring

high water mark and near the spring low water mark and then a broad shallow

~ 
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TABLE 2

VISITS TO METULA SPILL SITE

Aug Ja n Jan Aug Jan Ja nLocation 1974 1975 1976 1976 1977 1978

Central Site
Bahia (r egorio x x x x x x

Punta Delgado x x x x x x

Espora Flats x x x x x x

East Es tuary  x x x x x x

we s t  E s t u a r y  x x x x x x

Punta Anegada East x x x x

Bah ia Az ul x x x x x

Southshore Narrows x x x x

Bah ia Fel ipe Wes t x x x x x

Bahia Felipe East x x x x x x

Bahia Felipe Cliff s 
- - 

x x x x

Punta Catalina x

Punta Posess ion x x

Pun ta Dungenes x x

Isla Magdalena x x

Aerial overfligh ts x x x
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flat that was exposed only on the lowest , spring low tides. These shallow

areas that are exposed during low tide are covered with rocks ranging in

d iameter f rom three to eight inches.

In the lower intertidal area algae grows in profus ion , large colonies

of limpets and mussels are in evidence , small crustacea are fo und under

rocks and the sediments yield a d iverse population of polycheates.

Figure 12 Par ts A and D show the general area and Parts C and E show

closeup of the marine community on, around and under the cobbles. The

only oil fo und in this ar ea has been a tar res idue on occas ional rocks

found at the upper intertidal zone. A handfull of rocks gathered over a

half—hour period is shown in Figure 12 Part B.

It has not been determined if the occasional oiled rocks in the part

of the area are the result of the METULA spill or from other shipping and

production sources.
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FI (L TRE 12
— Fvp i ‘ .i I view o I u n cou t  am I mr l t d  bt ’.u it sh ow lug st eep sand beach ,

stranded dot r I t u s  and near t op  o I h ea t - i l  and cobb It ’ area in
lower Int erti da l Zone.

B — Tar red rocks found oil C rego F 0 Beach

C — Crust a~~’a living tinder cobbles in lower Intert idal Zon e .

I) — l.owe r I ntert Ida  I common It v with cobb I vs , algae and mar Inc li fe .

F — Close—tip of limpet s and mussels in lower Intort Idal Zone .
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In w (d l  hi jnid t hi t ck u e o o  in the I kit ontot  er J 1st .m e,’ to the i _ r o t  . Situ ii

pat cIteS ~ 1 0 ii 1 ‘-
‘ t o lit cen t  imet or s I, t ’ t t t 12 In ‘1 w I ~i~’ at I he wa I or lin t ’

were founti i i i  t be sriu II eslir.ti - v whi t ~-h t ’n to is at t hi Is po tnt . lin t I i t ~ l o w

1d’ ox ens I ye rot ’ k v i Ut o F t  Ida I .~ otios w,~ t’o exposed In iii 5 iF ~‘a wit IcIt vet  e

t ’x cept . tonal lv r lob in a 1 gao • mussels .iu~h ot her  flkmF t n t  l i t , ’.

:~t t l i t ’ Pin t a I’ I od i-a s it ,’ some S km t o t Lit’ 0.151 , t he ban~I v _ i s  s i t  ~ht I v

wider at t ilt’ t op  of t hi’ boat - li  h u t s hu h  t a r  i i i  t ht ckut os ansI eoiio ro t t l i s V

Iii ,’ suimunr ’ r sun o I t he .i i t ’a .rc 1 tug on (lii’ t Ii iii ~1a ik utousso I~ r v , -r e .lnsi~ 1 I he ’

mOtISS,’ t o  become w.inn and th i n .tird to pt’not r . i to tn t o hi,’ st i r I i~-

Iii t ~ pt’rlt’t ~a t tori p” rintit ott ( i t t ’ e ’v . m p o i . i t  (on 01 t hit ’ I I ght ,u d s .iii ~h i.- .i t e n

.iit~h I o t t  .1 ia ~ t ’r of  t’ E u s t  v b hick oh led s i t i s i  t . i i  I s i t  t i . i ~-~ i~ t~t i i  g( i s t u i ~i I L v

t~t~o~1 lug aw.mv  tinde t- t t ie (ni t l i rene e o t  t t ie w I n~I a mid s t i r
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Figure 13 shows a series of photographs for this area. Part A and

Part B show the deposit at the beach top in January of 1975 and Part C

shows the still soft mousse appearance of the deposit at that t ime.

Parts D and E show the same zone two years later. In one case a stretch

is shown which has been l i t t l e  changed in coverage whereas in the  o the r

only small patches of the oiled crust remain .
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FIGURE 13

A — Deposition of oil at top of beach near Hotel Bahia Felipe .

B - Closeup of deposit at top of beach.

C — Closeup of disturbed surface showing soft mousse which has
not yet penetrated into the sand .

D — Similar area near Punta Piedra two years later .

E — Area two years later where r rus t  has been eroding away .
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Punta  Remo Area

In 1974 and 1975 the  beach surveys  were car r ied  out on foot  f rom

approximate ly  45 kilometers (28 .1  mi) west of Punta Anegada (10 km east

of Punta Piedra) to approximatel y Kilometer 21 west of Punta Anegada at

Pun ta Baxa . The western part of th is stretch of beach to Kilometer 35 is

called the Punta Remo area and the eastern part from Kilometer 35 to

Kilometer 25 is called the Southeast Arc area of Bahia Felipe. Punta

Remo is reported differentl y on var ious maps , but is considered here as

being located 38.5 km west of Punta Anegada on the Laguna Blanca (Chart

5270 of the Instituto Geographica Militar de Chile).

A s shown in Table 2 app rox ima tely half of the oil that was observed

on the shore at the time of the spill in August 1974 was in this area

with the greatest amount in the Southeast Arc area .

At Kilometer 45 west of Punta Anegada in January of 1975 the oil

deposit  was observed to he about 10 meters (33 ft) wide. Approximatel y

a 3 meter width (10 f t )  was exposed at the surface with approximately

one cen t ime te r  (3/8  in) of cru s ted mousse layer on top of from 5 to 10

c e n t i m e t e r s  (2 to  4 in) of oiled rock underneath. The remaining 7 meter

width (22 ft) consisted of a 5 to 10 centimeter (2 to 4 in) layer of

mousse mixed w ith rock and sand covered by 5 to 10 cen timeter s of cleaner

rock and sand .

At the  location 40 k i lmete r s  (25 mi )  west of Punta  Anegada the  deposit

had increased to a total width of about 15 meters (50 ft). The layer of

exposed mousse on the top of the beach line ranged from 5 to 6 me ter s

(16 to 20 ft) wide with approximately 1 to 2 centimeters (.4 to .8 in) of

40
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mousse on top of up to 36 centimeters (12 in) of oiled rock and sand .

Another 9 to 10 meters (30 to 33 ft) consisted of clean sand with occasional

oil outcroppings on top of from 15 to 30 centimeters (6 to 12 in) of mousse

mixed wi th  rock and sand .

Part of the beach between Kilometer 40 and Kilometer 35 west of

Punta Anegada , had a somewhat different prof ile inasmuch as there

was a steep slope at the back of the beach line . At the base of the slope

there were some 8 meters (26 f t )  of exposed mousse approximately lt~i to 3

centimeters (.6 to 1.2 in) in depth on top of some 15 to 20 centimeters

(6 to 8 in) of mousse mixed with sand and rock. For the next 8 meters

(26 f t )  toward the beach , mousse mixed with sand was found in the beach to

a thickness of up to 46 centimeters (18 i n ) .  This location was viewed at

a low tide and the low water line was approximately 100 meters (328 f t )

from the shoreline . Som e of the rocks at the foot of the beach were oil

stained . There was some loose oil around the base of the rocks and in the

15 meters (50 ft) of rock nearest shore there were patches of tuoussecrete

up to one meter (3.3 ft) in diameter.

On Figure 14 Part A this latter stretch of beach is shown as it ap—

peared in January of 1975. Part B shows an aerial shot of Punta Remo

taken in January of 1975. The oiled stretch at the top of the beach and

the large cobbled intertidal zone are evident. Part D shows a closeup of

the stranded mousse in 1975. Mousse that has been warmed by the sun may

be observed oozing down the beach face. Part C of Figure 14 shows the

beach top area in 1978. The zone of coverage remains the same. The tex-

ture of the oil has changed in that most of the oiled layer now consists

of oiled sand rather  than mousse. There are , however , some areas where
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FIGURE 14

A — Oil stranded at the top of the beach in the Punta Remo area .

B — Aerial photograph show ing oiled beach top , sloping beach and wide
cobbled zone exposed at low spring t ides .

C — Close—up of oiled beach top near Punta Remo .

D — Oil leaching from beach top deposits under the heat ing eff ec t
of the summer sun .
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the  moussei- rete layers were thick that still have soft mousse mixed with

sand and gravel.

it i -~ particularly evident from this and other beach zones that the

oil or mousse at the t ime of the spill is deposited higher on the beach

than the spring high tide turbulence area. In o ther  words , i t  appears -j

th at the presence of  the mousse on the surface of the water under the

influence of the strong winds causes it to be deposited considerably above

th e high water level and thus the deposited oil erodes away slowly.

~ 

I
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Southeast Arc Area

The Southeast Arc area of the beach served as the center of a

large n a t u r a l  boom to collect the oil driven by the wind across Bahia

Fel ipe. At the time of  tim e sp ill in August of 1974 the oiled zone on

this beach was over 30 meters  ( a p p r o x i m a t e l y 100 f t )  wide. Mousse pooled

against the shore at that time is shown in Figure 15 Part B.

In January of 1975 it was reported that between Kilometer 30 and

Kilome ter 35 , the prof ile included a 10 meter (33 f t )  wide stretch of

exposed oil on the surface and another 10 meters (33 ft) of oil under the

surface sand . Oil was found in this area up to 50 cent imeters  (20 in)

below the surface.

This location was also viewed at exceptionally low tide and some

200 meters (656 ft) of rocky area were exposed . In the first 50 meters —

(164 ft) of area , oil was found in occasional patches up to one meter

in diameter (3.3 ft) mixed with rock and sand . Very little oiling was

evident In the most seaward hundred meters of rocky area .

The heav iest oiled beach on the shore of Bahia Felipe in January 1975

was located in the zone between Kilometer 25 and Kilometer 30. At that

time the oiled zone was approx ima tely 45 meters (148 ft) wide. At the top

of the beach was a band of exposed mousse and debris some 15 meters (49 ft)

wide rang ing from a few centimeters up to 8 to 10 centimeters (3 to 4 in)

deep on top of oiled sand and rock. The total depth of mousse and oiled

sand and rock ranged up to 30 centimeters (12 in).

Immed iately down slope was an area of cleaner sand on top underlaid

with sand saturated with mousse. This zone was approximately 5 to 10 meters

45
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(lb to 33 ft ) with’. Further down slope was another 15 meter ( - ‘sY t t) L o n e

of outcropping mousse , sand and  g r o .-~- 1 Livers. This l aye r  r m n ~~ -d t r~ m 10

t o  30 ct’nt imete rs (4 to 12 in) deep .  Addi tional , ~~tt l i g h t e r  d ep o si t s

were found under s mti ~1 t ur tlie r down slope.

rh o  w a v e  on the beach In this z o n e  had brown oil st.i m e d  edges from

r e s u s p e n de d  oil which would leave random w.ivv lines in the lower zones of

tlit’ beach as t i n e  tide w o u l d  come In and go out. Figure 15 Part A shows  a

typi cal view of ibis str e tch of beach in January of 1975. Figure 15 Part

O shows a ~ r o t n p  ~ f tarhalls found at the base of the beach slope in

January 1976.

Figure 16 Parts A through I) sh ow other views taken in this a r e a  in

January 1975. These nay be contrasted with those in Figure 16 Parts E

through H which show ti-m e same a r e a  in January 1977 and 1978.

As time has passed the following trends have been observed :

1. Oiled detritus including kelp holdfasts at the beach top have

changed little.

2. The mousse at ti -nc top of the beach has been thinned by the warm

summer sun and has penetrated into the sand leaving a crusty oiled layer

several inches thick.

3. Most of the oil at ti -me top of the beach is weathering rapidly

in place but there is little tendency to erode away the  oiled deposit.

4. The oiled area becomes less evident as sand and fresh detritus

is deposited on top of the oiled layer.

5. .-\t t h e down slope cdge and under some of tI-ne beach sands t I -m e r e

remain some areas of thick soft mousse several inches thick which are

weathering very slowly.
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No o i i  I s e v i d e n t  in t i m e  ope n i  l u -ac  in I ,nce w h e r e  It hn.i s e I t  tier been

eroded on (IO0~~l V bmi r l in t .

7. l i t  t ie oi l Is v i s Lb I e inn tine rocks at the base ol I he i’n ’;ie in

wine re It tn t n-  l O i n I s ti n e cohn lo  a l i i  . It Is not known , hnuwevt- r , whe t lie r

tine beach si opt’ In :m s ext ended to OOVOF SOline ni tint s a r e a.

i’f gure 17 sinews a p n o i  t i e R I O S S  a t vp lea I beat-In III tin t s a r e a  In 1~)76.

At t in I b eat I en of I and mousse was St II 1 in evidence over n Lout - ~) nnn e t or s

(100  I t ) w 1(10 .
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FIGURE 16

A — Oiled beach top southeast arc.

B — Weathered oil outcropping in beach.

C — Oil outcropping in beach.

D — Close—up of oil outcropping in January 1975.

E — View of oil deposits at top of beach.

F — View of oiled outcrop 3 1/2 years after the spill.

G — Close—up of oiled outcrop af ter 3 1/2 years.

H — Hole through oiled layer at top of the beach.
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P un t  a 11.1 xa -\re -n  t_ o P t t i i  t a Espo r .n

‘l ine c l i f t  Zone’ win I oh st ret t ines sent  in f r o m  P un i  t a Baxa at  t h e  ent rance

to  t he N.n r rows t o  win e’ r i  f t in - n t e r S i n ’t  s t i n e  St iu t  Inc as  t e r n -n  A r t - was a b  so

ht’avllv oiled at  tine ’ time of t i n e  spill. i-i gu r e  18 P a r t s  B and E s inew

~Ier  i .u l p l n o t  o gr . i p i i s  o t t i n  i s  .‘, o ine  ~i t t h e  t m e  of t i n e  s p i l l  and F i g in  r n  1$

P a r t  A sinews a v i e w  f r o m  a c 1 i t  I t op of t lie’ sam e ge ne r a l  1 n e -a . Thi s a rca

d i r fe’rs from t h e  ~ n i n n t  h e i st  .-\ r c  i in t m a t  c l i i  t s  a re  I ou ind  a t  ti ne t nip ot t i - m e

he’ac in .  I i i  i s  r e su l t e d  I in t i n e  o i i  he i n g  re t  a t  ned a t  ~i t o n e  where I Ut Li r e -

wave’ net ion could work on the deposits . At tine t line ol tile’ spIll it was

i -m e t e d  t h a t  tin e action of t i n t - s u r f  a g a i n s t  t ine  base of  t h e  c U t  i s  had in

some places  t h r o w n  o i l  on ti ne ’ t o p  ot ’ c l i i  f s  S t o  11) mete r s  h i  gin . The

deposits on tine he -ac li es at tine t ime of  t h e  s p i l l  gene ra  liv r a i n  god t ron

~O to 100 meters wide (98 to I..~S f i )  depend l u g  on tine be~icin s lope .

In January o t 1975 visual ohservat ion made f r o m  on top ot tIne ci it i s

m d i  t~~I t ed ann exposed  I a v e r  some I () met ers  ( I ’ t w ide  and anne  t iner it) met ers

of sand covered moussec re’t 0 w I t in  a l a rge  n u m b e r  ot  o il  ou t c  roppings inn tints

L on e .

F i g u r e ’ 18 Pa r t s  C and I) sinew t~l I f t  top v i e w s  ot this a r e a  i n n  1975 .

Se-le’cted points in t h i s  a r e a  have  been visited In 19 7 7  and 1978 . F i g u r e  H

Parts A , B , 0, i- and F show views t a k e n  in 197 8 .

i’here was st i l l  ev Idenc e ’  in  numerous place-s n i f  a led ge n i t  wea thered

moussec re t 0 at  the ’ t op  of t h e ’ b e a c h .  Ti n i s I m d  [c a t  i’s tha t w a v e  n e t  ion

only occasionally reaches the base ol the c l i f f s .  This is further demon—

sI rated in Figure 19 Part F where the of led top of a snmn l I c a ve  Is St I l l

evident three m d  -n h a l f  ye a r s  after t i i e ’ sp i l l
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P i n t t i t l e  in tin Is area are t lie ’ l a rge  numh er  Of tar h a l  Is and tar slabs

f o u n d  at  t lie’ base’ o t  tin e beach slope . ‘t hese are shown in Fi gure 19 Parts

.-\ and B. The’~~ may have r e s u l t e d  f r o m  t h e  erosion of t i n t ’  n i i  led zomnos at

tine beach t o p .  S ince  t ine ’ beac h in t h is a r e -a was b u i l d i n g  at t ine’ t i m e  t ine ’

quest  ion is r n  ise ’d as t o  w h e t h e r  t in e’re i s  a large  amount  of bu r i ed  o i l

under  the  b o t t o m  of t ine ’ beach s lope .

From t h e  1 igh t inous e ’ at  Pun ta  Baxa to  P u n t a  Espora is the  exposed

south  shore of t he  Nar rows .  This  zone v_ i s  h e a v i ly  t i l l e d  a t  t h e’ t ime of

t ine  sp i i l  h u t  r e l a t i v e ly  l i t t l e ’  o i l  has been observed s i nc e .  In Janua ry

l1)~’7 several  l a rge  rot-ks  such as t ine  one shown in Fi gure  19 Par t  C were

found t o  he “painted ” with a 1/8 l ay er  of tar. Oil  was also found  around

the edges ci  t h e  cobble ’s in ti le ’ lower intertidal z o n e .
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— ~ j le’ei he~nn - in -one in P u n t a  b ,n x a  i F e l ~1ur [ n i p  I lie sp ill  per led .

B — . \ n i o t  ine ’ r e i Le ’ d I i e _ n c h n  : o ine  du r  i n n g t lie ’ ~~ ii I per  h it1

C — Same beach a ni ’a ~ib s~- i’ V t ’n! t j ye  nn iou t In s  I a te r .

I) — S inn e be’~neii an ’ i ’n  v i  t i n  d e ad  l ion - se’ observed five m o n t h s  l a t e r .
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B a i n i ~t Az ul

The Bah ia Azul .  Beach runs  f r o m  P u n t a  Espora  to  the  e n t r a n c e  of t h e

West Estuary. It is the western part of t h e  relatively prot ected “Espora ”

area which was heavi1 y impacted by the spill. This overall “Espora” area

is shown in the aerial photograp h of Figure 20. Figure 21 Part A shows

an aer ia l  pho tograp h of much of the Bahia Azul Beach.

The Bahia Azul Beach was not observed at the t ime of ti-ne spill but

the construction of the new ferry landing and access road in late 1974

made observation possible in January of 1975. Figure 21 Part B sh ows

the Azul Beach at the new ferry landing . The clean undersides of rocks

d isturbed by the construction contrasted drastically with the oiled beach

face in the foreground and background .

The beach zone in this area is a beautiful sweep ing arc with an

intertidal zone of approximately 80 to 100 meters (262 to 328 ft) wide

exposed at low tide. The beach has a relatively constant slope and the

bottom two thirds is heavily cobbled . The bottom half is very heavily

populated with marine life.

The entire beach zone in this area is heavily oiled . Figure 22

Parts A through F shows views of this beach in 1975 and 1978. Figure 23

shows a beach prof ile made in 1975. Almost an idertical profile was ob-

served in 1978 except for the relative absence of oil in the sandy zone

between the oiled layer at the top (Figure 22 Parts C and F) and the paved

cobble ar ea shown in Figure 22 Pa rts A , B , D and E.

At times on the beach flat cobbles tend to build up on this beach

and hide the paved areas while at other time the cobble are removed down

L - - 
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FIGURE 21
A — View of Bahia Azul  Beach showing new road and ferry loading.

Punta Espora is in the lower lefthand corner.

B — View of oiled beach face on Bahia Azul . New construction
has turned over rocks in piling area in contrast to oiled
rocks in foreground and background .
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Espora Flat

The most fascinating area of the METULA spill is the intertidal

area at Puerto Espora and the two estuaries that enter the Narrows in

that area. The old ferry landing at Puerto Espora is located about 4

kilometers (2.5 mi) west of Punta Anegada. This area is sheltered from

the predominantly northwest wind by the headland at Punta Espora and the

small peninsula which protects the entrance to the West Estuary approxi-

mately 6 kilometers west of Punta Anegada. A second estuary (the one

labeled “East Estuary ”) enters the Narrows approximately 2.5 kilometers

(1.55 ml) west of Punta Anegada .

This she l t e r ing  caused much of the oil being t r ans fe r red  along the

south shore of the Narrows to slow down its movement and become attached

to the beach zone , the broad in te r t ida l  zone and in the two es tuar ies .

Pic tures  of the t idal  f l a t s  in this  area taken in Sep tember 1974 had

shown oil at the high tide zone and only a light coating of mousse on the

rocks of the t idal f l a t s  in some areas . The pooling of considerable oil

in th i s  area fol lowing the strong southwest wind of September 2, 1974 was

no ted and pho togr aphed dur ing the in i t i a l  f ie ld  s tud y.

The study in January 1975 indicated substantially heavier deposi ts

in-n the intertidal zone than in September 1974. The initial loading of the

Espora beach top in late August and early September 1974 as compared to

how it looked in January of 1978 is depicted in Figure 24. In Figuro 24

Par ts A, B, C and D the loading on the beach at both high and low tide

may be noted .

By 1978 most of the oil at the top of the beach was weathering and

had become slabs of crus ted sand which were be ing eroded or covered with 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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clean sand . In some lower areas , however , outcropp ings of moussecrete-

were still evident and the mousse- was still soft and pl iable.

I t  is in ti-ne broad flat intertidal zone- that the oiling at Espora

was so drama t ic . The se -quencc ’ of even ts  t h a t  led to this phenomenon are

shown in Figure ’  25 P a r t s  A , B and C.

The initial view sinews the i n t e r t i d a l  zone with limited oil in late

August 1q74. Part B shows mousse moved fronn the shore of the Narrows

around the Bahia Azul into the Espora Flat area on September 2, 1974 and

Part C sinows the mousse deposited on the intertidal zone on the evening

of September 2.

It is believed that the rap id return of tine tide in t h i s  area c rea ted

a hydrostatic Inead over the stranded oil which  fo rced  i t  in to  the  sediment

before it could float or be washed to the surface. Muc in  of t ine  flat had

mousse penetrating into the sediments from 5 to 10 centimeters (2 to 4 in)

and in places it was over 30 centimeters (12 in) ti-nick. Figure 25 Part E

shows a measurement pit in ti -n e pavement in 1975 and F igure  25 Part  F shows

a s imi lar  p it in 1978. Since the  sed iments  are’ covered w i t h  cold wa te r

much of the t ime and since the thick mousse contains much water , the oil

in the pavements has weathered ver\ little. The new pits vIc~1d the same

brown mousse observed three years earlier. Figure 25 Parts C and H show

additional views taken in 1978. In Part C’. the algal growth on tine oiled

sed iments may be noted .

The dramatic aerial extent of ti-ne deposits may he noted in Figure 26

Pm r t A and the depth of the pavement—like moussecrete may be n-noted in

Figures 26 Parts B , C , D and E. These latter p ictures were taken in 1977

and 1978 where the  edges of the pavements are eroding.
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FIGURE 24

A — Espora beach top at time of the sp i l l .

B — Old Ferry Landing at Puerto Espora at low tid e- d u r i ng  the  s p i l l .

C — Stranded oil d r a i n i n g  down beach face d u r i n g  t i m e  of the  s p i l l .

U — Ferry Unload ing on oiled Espora beach.

E — Weathered oiled beach top looking west at Espora in January  1978.

F — Weathered oiled beach top looking east at Espora in January 1978.

— Close—up of weathered  sediments  at top of Espora beach.
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FIGURE 25

A — Espora flat in l a t e  A u g u s t  1974.

B — Movement of oil into Espora area on September 2, 1974 .

C — Deposited oil in Espora Flat at low tide on September 2 , 1974 .

D — Al gae on oil surface and mousse under su face.

E — Oiled sed iment in Espora Flat on January 1975.

F — Oiled sedimen t in Espora Flat in January 1978.

G — Oiled Espora tidal flat looking seaward .

H — Close—up of algae growing on oiled sediment.
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FIGURE 26

A — View along oiled tidal flat toward Old Ferry landing.

B — Eroded edge of sediment at bottom of beach slope.

C — Close—up of eroded ed ge showing 11 inch thickness.

— Additional close—up of eroded edge taken in January of 1978.
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Fi gures 27 and 28 show five profiles made across tine Espora Flat

in 1977. It may be noted tinat the oiled zone ranged from over 300 meters

to 600 meters  ( 110—220 f t )  wide.

In several areas of the Espora Flat erosion of the paved areas is

taking place. However , probably less than fifteen percent had been eroded

as of January 1978. It Is considered l i k e l y t h a t  much of the  paved sedi—

ment will still be in place ten ears  after the sp il l .
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West E s t u a ry

Tine West E s t u a r y  which  e n t e r s  t ine  Espora area is shown in Figure 29.

The W est  E s t u a r y  proceeds in l and  for  2 to 3 k i l o m e t e r s  f r o m  t h e  p e n i n s u l a

n e a r  P u e r t o  Espora and bends 135° to  t h e  l e f t  and proceeds in land . Near

i t s  mouth  the e st u a ry  has a deep channe l  some 10 me te r s  (33 f t )  deep w h i c h

remains covered w i t h  f l o w i n g  w at e r  even wlnen ti-ne spring low tides occur.

The e n t r a n c e  area of t h e  e s t u a ry  was covered in the  same manner as tine

Espora F l a t s .  However , t h e r ~- ~t p p e ~ t r e t1  to he less sand in the  sediments  and

less blowing sand and t h u s , the  mous se ’ remained in i t s  n a t u r a l  st - a t e  longer .

For example in J a n u a ry  ot l’-)7~~ i t  was q u i t e  d i f f i c u l t  to maintain footing

because t i -ne f l a t  a reas  be - h i v e . !  as I f  e o a t e d  w i t h  g rease .

An ob l ique  a er i a l  view of t ine e i it  r - i n . - I - a rea is shown iu Figure 30

Pa r t  A.  F igure’ 30 P a r t s  B , C , U and E show views of an old p ipe l ine  and

dock area at  t ine  We ’~~~t E s t u a r y  e m t r a i n c e .  I t  is of i n t e r e s t  to  compare the

d e p t h  of coverage in 1 ) 7 4  versus 1978. In 1978 the e n t i r e  a rea  a long  t l e

p i pe’ is s t i l l  mousse covered , bi t t  the  t h i c k n e s s  has been reduced by wea t ine r

and loss of  w a t e r .

Fi gu re  30 Par t  E shows tine e rod ing  lower ed ge of t h i s  de ’p~~s I t .  I t

has on i C  nnovt -d a few mete r s  In t i -ne t h r ee  and a h a l f  yea r  pe r i o d  bit t  does

cont  in u a l  Iv  hack oil i n t o  the’ West E s t u a ry  w a t e rs .  l’lne banks along t ine

i % e ’ St  E s t u a ry  were Ossent i a l l ~’ paved w i t h  mousse in 1974. Figure 31 Par t

A shows an Env i ronmen tal  P r o t e c t  ion A g e n cy  scient  1st v i e w in g  the  paved

north bank in January 1975.

At I hat  t ime t i-i c n o r th e r n  hank of  t he  channel  above ti -ne low water

l ine  was r e p o r t e d  to he h e a v i l y  o i l ed  w i t in  about a 5 c e nt im e t e - r  (2  in)
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t i - n i c k  n n o n i s s e c r e t e  l a v~- r .  The more ge-n t  I v  s lop ing s o u t h e r n  hank  of t h e

channe l  was reported covered with from I to 5 c e n t i m e t e r s  ( . 4  t o  1 in)

of mousse on top of m ou s s ec r e - t e  on e I~i \ .  S ince  t ine  level of wave t u r —

b u l e i n c e’ ins ide  the  West  E s t u a r y  is v e ry  low t h e r e  has been a lmos t  no

change in t ine  coverage of  t he  paved b a n k s  over t i e  three and a h a l f  \ -ear

pe r iod .

At t he  s u r f a ce  and f u r t h e r  in land  where - tbe mousse l ay e r  was thin ,

t h e  s u r f a c e  has wea thered  and ha rdened .  Where  t i-ne coverage was ov e -r

2 c e n t i m e t e r s  ( .8 i n )  t h i c k , however , t i-ne brown s o f t  mousse is s t i l l  found

unde r  t i -n e c r u s t  l ay e r .

F igure  11 P a r t s  B t h r o u g h  U sinow views of t i - ne  eroded and non—eroded

areas in 1978 and a c loseup of an e r o d i n g  ed ge at t ine s p r i ng  h i g h  t i de

level  near  ti -ne mouth  where  the  l i m i t e d  eros ion is t ak i n g  p l a c e .

F u r t h e r  i n l a n d  in t i - n e  West  Est u a r v  are t i d a l  f l a t  a r e a s  o r i g i n a l ly

covered w i t h  s a l i c o r ni a  and la rge  b ar ren  sand f l a t s .  F igure  11 P a r t s  E ,

F . g , and H shows a sequence ’ of p h o t o g r a p h s  of one of t hese  a reas  taken

from l97~n through 1978.

Ti n is a re -a , a p p r o x i m a t e ly  one k i l om e t e r  i n l a n d , is a broad t i d a l  f i a t

wh ich  has an oval shape - sonic .5 k i l o m e t e r  wide  and 1.0 ki lome -t  er long. A

large  mousse depos i t  some 800 m et e r s  long bC 100 mete-rs (26~ S by h S h  f t ~

wide and ranging from I to 4 c e n t i m e t e r s  ( . 8  to 1.5 in i  li -n d e p t h  was re-

ported in 1974 in t h i s  flat area. This are-a had cinanged l i t t l e  s i n ce  t ine

initial survey. This mousse had ~‘erv little sand and debt i s  mi x ed t u t o

it. The marsh was covered with sa l i c o r ni a . a marsin g r a s s .

It may he noted that the same - oiled a re-as are ’ e v i d e n t  in each  of t h e

pho tographs .  The t e x t u r e  and sheen of  the  o i l e d  a re -as i-nave d u l l e d  f rom

84
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weathering, the settling of dust on t u e surface- , ti -n e growing of algae on

t i n e  s u r f a c e -  and t i -ne t r a c k i n g  of sheep and w i l d  an ima l s  t h r o u g h  the  o i l ed

area.

F i g u r e - 31 Par t  E shows a newly  oiled are-a in a sal i c o rn ia  pa t ch  in

1978. This oil had leached from a patch of older oil under the influence

of summer sun and high tide and been de’po~~i ted  In a h e r e t o f o r e  uncovered

area. Figure 32 Parts A , B . C and U show va r ious  views of s t randed

mousse on the  sa l t  marsh  and mud flats of the West Estuary in l97-~ and

January 1975.

I t  appears tinat ti -ne banks of ti-ne tie~st E st u a r y  w i l l  re-ma in  paved f o r

a long period of t i m e , per in aps  on t ine  o rder  of  from in ) to It) C-ear s, and

t h a t  the recovery of the salicornia fl~n ts in the  i n l a n d  p o r t i o n  w i l l  t ake

an equal ly long time .

The bottom of t ine  deep channel in t i n e  e s t u a ry  has remained ~‘er~- pro-

ductive i n a lgae , k e l p ,  mussels  and o t h e r  m a r i n e  l i f e . I t  ap pea rs t h a t

the  con t inuous  c o v e r I n g  of w a t e r  and t h e  Ia rge volumes of  w a t e r  w i t h  h i gh

currents m a d  m i n i m i z e d  t i -n e impact  in t h i s  sma l l  a r e a .
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FIGU RE 29
AERIAL VIEW OF WEST ESTUARY
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CHANNEL I
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/

/
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C E
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FIGURE 30

A — Aerial photograph of entrance to West Estuary at low tide .

B — Oil drum area near mouth of West Estuary in August 1974.

C — Aerial view of oil drum area in January of 1975.

D — Oil drum area near mouth of West Estuary in January 1978.

E — Eroding lower edge of oiled layer at oil drum area.
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% ESPORA

~ ) FLAT

/ cHANNEL
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FIGURE 31

A — Oiled north bank of West Estuary in January of 1975.

B — Eroding upper edge of paved bank on South Shore.

C — Ano ther v iew of er oding upper edge.

D — Close—up of eroding edge.

E — Patch of Salicornia newly oiled by oil washed from previously
oiled area on a warm day.
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FIGURE 32

A — Oiled Salicornia area in tidal marsh.

B — Oil stranded on mud flat inside West Estuary bend .

C — Oiled Salicornia and pool of oil.

D — Oil stranded on mud flat.

E — West Estuary Marsh 8/74

F — West Estuary Marsh 1/75

C — West Estuary Marsh 1/77

H — West Estuary Marsh 1/78
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East Estuary

The East Estuary is a winding , twisting estuary which splits into

several channels. The estuary drains a flat basin covered with grass and

salicornia. Figure 33 shows an aerial photograph of the East Estuary and

the Espora Flat over which the estuary drains . Figure 34 shows oblique

aerial photographs of the estuary. Part A is taken from the Narrows

looking shoreward and Part B from the back of the estuary looking toward

the First Narrows.

The East Estuary differs from the West Estuary in that a bar is

located at the mouth and flow from the estuary ceases when the water is

lowered to the elevation of the bar. Some water is thus trapped in the

channels between tidal cycles.

The East Estuary was so situated that the northwesterly wind forced

mousse moving along the shore into this estuary in 1974 until it was

essentially filled with oil. During high tides and winds , oil had been

pushed into the flat grassland between the channels creating blackened

vegetation and pools of oil which presented a desolate moonscape appearance.

Figure 35 Parts A , B, C and D show views of the entrance area of the

estuary in January 1975. In this area depressions and secondary channels

were filled with mousse from a few centimeters to over 25 centimeters

deep. The sediments of the channels and the channel banks were covered

with mousse and mousse up to several centimeters thick . Figure 35 Parts

E, F, C and H show views of this area in 1977. The area has changed

very little since originally oiled . Entire areas are grotesquely black

with no vegetation recovering. Liquid mousse remains in depressions and

the channel bottoms are paved with moussecrete from 8 to 15 centimeters

Ii 
_____• - — ______• _____________________
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thick. An eroding edge can be seen only near the main estuary channel

entrance where the edges of the deposits can be viewed .

The surface of the oil has blackened and In some cases algae and

sediment form a thin film on the surface which dulls the appearance.

Underneath , however, soft mousse is found everywhere.

The estuary channels from about one kilometer inland were reported

completely filled with floating mousse to the ends of the smallest

channels in the system in January 1975. The channels were estimated at

that time to have from 20 to 30 centimeters (8 to 12 in) or more of

floating mousse trapped in it. The mousse would rise and fall with high

spring tides and recoat the channel walls and vegetation . These channels

are shown in Figure 36 Parts A , B and C.

The mousse had been flushed from the channels by January of 1976,

but the flat areas between channels and the channel bank as shown in

Figure 36 Part D in 1975 and Parts E, F, C and H in 1977 and 1978 remained

heavily oiled. This liquid mousse or oil on the surface remains in a

soupy liquid form which has changed little in the three and a half years

since the spill. Only in the areas where the mousse was not thick has

the deposit thickened and hardened . This area will probably have evidence

of the METULA spill for 15 to 20 years unless it is ultimately cleaned

up.
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EAST ESTUARY B
— AREA 1/75

FIGURE 34
A — Aerial view of EaHt Estuary looking s o u t h .

B — Aerial view of East Estuary looking northwest.
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FIGURE 36
A — Aerial view of inland channels showing oil on channel banks.

B — Close—up of channel edges showing oiled vegetation .

C — Thick pool of oil remaining in channel five months after the spill.

D — Isolated oiled vegetation on tidal grass flat.

E — Oiled channel at later date.

F — Oiled vegetation on banks 3 1/2 years after the spill.

C — Oiled channel 3 1/2 years after the spill.

H — Oiled pool on tidal grass flat 3 1/2 years after the spill.
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Punta Anegada — Punta Catalina

The intertidal zone in Punta Anegada is identically the same as the

Puerto Espora area. The amount of oil on the shore fell off rapidly as H

one proceeds several kilometers east of Punta Anegada at the time of the

spill. Figure 37 Part A shows a typical section of this beach line in

January of 1975. At that time a 2—to 4—meter (6—12 ft) zone of exposed

mousse was observed on the surface and an area of covered mousse and

oiled rocks was observed down the beach slope. As shown in Figure 37

Part B and D by 1977 this had eroded to an occasional crust of weathered

oil and sand mixture at the top of the beach line.

Further east is a broad flat intertidal area west of Punta Catalina.

This run appeared to have a heavy oil coating from the air at the time of

the spill as shown by the aerial photograph in Figure 37 Part C but only

this was probably a wide sheen of fresh oil that was photographed.

Investigation in January of 1975 showed only occasional oiled areas

at the high tide zone as shown in Figure 37 Part D.
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FIGURE 37 t
A — Oil at top of beach east of Punta Anegada.

B - Weathered oil at top of beach east of Punta Anegada.

C — Fooled oil sheen southwest at Punta Catalina .

D — Weathered oil crust at top of beach east of Punta Anegada.

E — Weathered oil at top of broad beach southwest of Punta Catalina. •
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Punta Posession to Punta Dungenes

The south shore of the continent to the east of the First Narrows

between Punta Dungenes and Punta Posession was observed by air to be

banded with mousse of varying widths in early September of 1974. The

mousse in this area was deposited by the southwesterly wind of September

1, 1974 which stripped much oil from the south shore of the First

Narrows . An aerial view of this deposit at that time is shown in Figure

38 Part A. The zone of the beach was first visited in January of 1975.

At that time it was reported at a location 5 kilometers (3.11 ml) east of

Pt. Posession, an 8—meter (26 ft) wide band of mousse mixed with sand

ranging from a one—centimeter (.3/8 in) outcrop on one side to a 3 centimeter

(1¼ in) on the other was observed. Occasional patches of mousse and

slightly oiled rocks were observed outside this band .

Near an ENAP oil facility,approximately 18 kilometers (11.18 ml) west

of Punta Dungenes, a layer of mousse mixed with gravel and rock was found

which was approximately 6 meters (20 ft) wide and from 5 to 10 centimeters

(2 to 4 in) in depth. The layer was covered with approximately 15 centi-

meters (6 in) of cobbles which were 25 percent covered with light oil.

Near Punta Dungenes an oil ledge was located some 2 meters wide and

5 centimeters (1½ in) deep which consisted of oiled rock and some occasional

mousse.

The deposits on this sho re remained in the normal h igh t ide area

rather than being blown higher and inland as on Bahia Felipe. Figure 37

Parts B and C show views of this area in 1975.

In 1978 extensive oiling was found on this shore near an ENAP sludge

spill point and near Punta Dungenes where a recent ENAP oil spill took
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place. Figure 38 Parts D and E show examples of these later spills. No

oil was found , however , that appeared to be METULA oil. It is believed

the loc.~tton of these beaches so as to receive heavy surf from the strong

westerly winds caused the oil to quickl y dissipate into the water column .
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rl(;w(E 38
A — St randed if luUSst ’ at  t o p  of beach east  u t  l’unta Posession

— VIew of o i l  spo t t ed  rocks on the beach east of Pun t a Posession .

C — Closeup  ot o il ed  area on beach east o1 Pun t a  Posession -

I) — Oil patches  of q u e s t i o n a b l e  ori g in east of P u n t a  Posession .

F — New o i l  f rom non—METULA source near Punta Dungenese.

110 -- ------.--- - — -~~ ~~~~~~~~
-
~~~~~~~~~~

—- -
~ 

— . - • V - - . -



- • - - - - -  - - -  —
~~~~~~ 

.
~~~~~~~

• . 

•

- 
-

~~~

- --
~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~; J~4

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~- I’-
.” 

— E~ 

_______________________
- __T”q.

~’-~.- .. - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

1 • :~~‘~~~~i ~~~~~~ 
-
- 

-

I ~.::- 
- 

-~~~ ~~~~ 
•

—
~~~~ 

•4I~4Ip4i 
~~~

fl

~

_ 4 _  ,.. . ,. .
~~~

.

___________________I - - 
s- - . ~~~~~ ~~~~~~~ ~~ - 

-

i~~~
_1

~~~~~~ . I ~~~~~~~~~~~
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-: 
~~ ~~~

- -

~~~~ 

4
~P -

~~~~~~~~~~~~~~~ ~~~~~~~
— — ~~~~~~~~~~~~~~~~~~~~~~~~~~~ I I II •i I ~~~~~~~~~~~~~~~~~~~~~~ ~~~~.# j. . - 

—~~~ —
• 

- I ‘~ ‘~~~w’~~—: — 
.~~ V: —~ ~-.••~ ~- -.

— 
_____  _ _ _ _ _ _ _  

-
~~

. 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~ •

_ _ _ _  
_ _ _  

d . ~~~~~ ~~-k~- 
—
.

_ _  
•

~~
j
- 

1~~~
- i -  — 

-dI~~~ - ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ •~~:

5, 1 

~~~
‘ “ i-;; - .

‘
~~~~~~~~~~~~,II

_ 
~~~~~~~~

~~~~~~~~
— 111 

— --- ---- —— ~~— —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Vt- ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V— _ _ _  ____ —

M a r i n e  Conniun i t  v

Other invest I p a t  o rs  w i l l  repor t  more p re. I set  v on the Imp act ot the

MEI ’ULA o i l  sp i l l  on t h e  m a r i n e  c o m m u n i ty  - Non et he le s s  I t  i s  be t  leved

w o r t h w h i l e  t o r  t he  ant  h or  to discuss  h i s  o b s e r v a t i o n s  of the marin e

community which was i m pa c t e d .

A l t  hough a rugged en v i r o n m e n t a l  area , t h e  .-u I d hut non— ic! np ~~ •t  t t ’ r s

of t h e  St r a it s  and the  windswept  p l a i n s  ~~t t h e  shore suppor t  s a sub—

s t a n t  La !  b i o l o g i c a l  c o m m u n i ty .  To t r u l v  apprec l a t e  the  ma gni  t t ide o t  t h e

in te  t t  I Wi 1 cominun i t  v one mtt s t v i s i t  t h e  beach area d u r i n g  the sp r I rig low

t ides  when the  11 me ter  low t i d e  b r i e t l v  exposes a w e a l t h  of  m a r i n e  or-

ganisms at the  lower in t e r t  id a  1 zone t h at  i s  h eav i  lv  c o b b l e d .  F i g u r e s  19

and .~~) show var b u s  views of  a t  at’ g rowing  on rocks  and o i l e d  sti r f aces

musse l  and l i m p e t  beds , cr u s t  •ice .i  on and a round  rocks and ke l p and t h e

organisms w h i ch  l i v e  on i t .

In t he  s p i l l  a r ea  t he r e  was a d~~f i n i t c  l a c k  of crustacea when com-

pared to the c o n t r o l  a r e a .  There also appeared to  he a dec rease  in l i m p e t  s

on t he  impac ted  coas t , b u t  a modest a l ga l  b loom appears  to  have t r i g g e r e d

a s t r o n g  comeback.  The mussel commun i tv  was u n d o u b t e d ly  affe ct ed , b i t t

l ive  mussels  were observed in areas where they  were comp l e t e l y surrounded

by mousse . A washed—out  l ook ing  a lgae  has even t h r i v e d  on the  s u r f a c e  of

the  moussecrete  areas.

Mar ine  mammals  are represented  in Fi gure 4 1 by porpoises w h i c h  chase

the ferries across the Narrow s and the  sea l i o n  communi ty  on I sla  Magd al ena

in the middle of the Straits.

Also shown are the  g r a c e fu l  (‘uanacos which were photographed here w i t h

a few yards of the  o i led  sh re ot  the Narrows and the  o s t r i c h — l i k e  Rias
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which graze on the nearby hillsides.

The sign ! t leant impact of t he  s p i l l  on waterfow l was r e p o r t e d  in

d e t a i l  in  the  m i t  i.i i ME TULA r epo r t  b y the  a u t h o r .  The g r e a te s t  impac t

was on t h e  cormorant  and p e n g u i n  c o m m u n i t i e s .  F igu re  42 Parts A t h r o u g h

D show of led and dead cor inoran ts  and penguins  at t h e  t i m e  of the sp i 11

and in J anua ry  1975. Muuimuified o i l e d  b i r d s  could s t i l l  be seen in 1978

as shown in Par t  F of F igu re  42 .

The m y s t e r y  as to the cause of dea th  of over a h u n d r e d  o i l e d  and dead

penguins observed in  . l a n u t ~i rv of 1978 was solved when i t  was found  that local

f i she rmen  were c a t c h i n g  m i g r a t i n g  penguins i n  t h e i r  nets and w r i n g i n g

t h e i r  necks  to remove t h e m .  The b o d i e s  were  then  f l o a t i n g  in the  i n t e r —

tidal zone and coming in coot act w i t h  of 1 sp il  led in November 1977 from

an ENAP facilit y .

F i g u r e  57 shows a se l e c t  ion of t h e  penguin and cormorant rookery on

I s la  Mag da lena  in t h e  m i d d l e  of the Straits of Magol lan . This i s l a n d

is the  summer home of many of the  b i r d s  in t h e  St r a i t  s ot Magel lan area .
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MARINE
COMMU N IT?

B D
1/76

C E
1/76 1/78

FICURC 39
A — Dense mussel colon y on t he  ~out beast arc of Bahia Felipe .

B — Algae g rowing  on o i l e d  sediment .

C — Large mussel colony on rock in lower I n t e r t i d a l  Zone.

D — Limpets and mussels.

E — In i t i a l  si gn of c rust acea  on south shore of Narrows .
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FIGURE 40
A — Mussels paved w i t h  mousse in Espora area .

B — Mussel communi ty  in lower intertidal zone Espora area .

C — S t a r f i s h  impacted by oil on Espora Flat.

D — Group of organisms col lected from f resh ing ly  beached kel p.

E — Dense mussel bed in lower In t e r t ida l  Zone at Bahia Felipe.

F — Blooming l impet  popula t ion  on south shore of Bahia Felipe.

C — Organisms lay ing eggs on Punta Baxa area of Bahia Feli pe shore.

H —
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MAMMALS 
~ A

LAND BIRDS

B D
8/ 74 1/78

C E
1/78

FIGURE 41

A — Sea Li on c ommun I t  v on I s !  a Magda lena in t he  St ra i t  of M a g e l l a n .

B — PorpoIse in Ferry Wake.

C — Close—up o I Sea 1.1 on , I s i  a Mag da I ena -

I) — Guanaco ‘ s near beach on 1’ icr  ra del Fuego

I -  — H Ia ’ s near beach road near  Punt a Posess ion .
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FIGURE 42
A — Oiled Cormorant  near  Pun ta  Espora .

B — Group of 22 dead c o r m o r a n t s  found within a 15 meter radius
east of Punta  Anegada.

C — Oiled dead Penguin.

D — Oiled Penguin .

E — Oiled dead Pengu in .

F — Oiled dead Penguins near Punta Dungenes.

G — Penguins trapped in f i s h  nets  near Punta Dungenes.

H — Close—up of oiled dead Penguins killed in nets.
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F IRST
ISLA MAGDALINA NARROWS
LOS PINGUINOS SE~~~ D
NATIONAL PARK NARROWS

~ 

1/77

B D
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1/75 1/75

FIGURE 43 
V

A — Deserted lighthouse and occupied penguin burrows on Isla Magdalena .

B — Aerial photograph of Isla Magdalena .

C — Penguin welcoming committee on Isla Magdalena .

D — Cormorant colony on Isla Magdalena.

E — Typical penguin home and family on Isla Magdalena .
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SECTION IV

OTHER METULA RESEARCH PROJECTS

At the t ime of the METULA sp ill , it was recognized that  a number

of investigators would stud y the METULA oil spill .  These studies have

ranged from simple visits to the site to major funded research activi t ies.

The author was asked as part of this project to seek the voluntary

coordination of these projects .

The investigators have worked together exceptionally well and have

shared field activities , exchanged project results and participated in

a large number of conferences where the METULA spill was considered .

Table 3 is a list of the principal investigators of these projects ,

their organizations, sponsors , topic areas , and Chilean counterpart

ins t i tu t ion  (if  appropr ia t e ) .

A summary of each project  showing the princ ipal investigator , his

associates, his address , sponsor , METULA—related publications and a br ief

summary are included in Appendix I..
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SECT I ON V

LESSONS LEARNED FROM THE METULA STUDIES

AN!) OTHER PROGRAM ACTIVITIES

The oil sp ill from the supertanker METULA has served three major

usetul roles. First It has served as a huge scientific experiment

wh i ch has yielded useful scientific information .

Subsequent sp ills have shown us that the knowledge gained f rom the

METULA spil l is transferrab le . The observation of the mousse formation

it ~ I Interaction with beaches and marshes has permitted and made it

possible to provide g u i d a n c e  and r e c o mm e n d i t  ions to on—scene commanders

in France and t h e  In ited States that were faced with spi 1 Is with similar

b e h a v i o r .

The va r i ous studies carried out with regard to this spill are des—

cribed in the previous section and in Appendix I. The reader is

encour~4 .4~cd to seek the results generated by the individual investi gators.

Secondly , It  has p r o v i d e d  a v i v i d  example  t h a t  Mothe r  N a t u r e  cannot

he relied upon to rapidl y overcome a spill of this type and magnitude that

is not cleaned up. The prospect of the METULA oil remaining ten years and

even longer at t he  beach tops , in the East and West Estuary entrances and

in the Espora Flats has caused many who would counsel a g a i n s t  cleanup in

s i m i l a r  c i r c u m s t ances to  r e c on s i d e r  t h e i r  views .

Th i rd ly ,  the METULA has led us to observe how ill—prepared many

countr ies  are to cleanup a major oil spill• This lack of preparation

not only refers to the lack of specialized oil pollution equ ipment and

training to use it hut also to the lack of fundamen ta l  p lans , o r g a n i z a t i o na l

structure , and technical policy decision as to how to deal  w i t h  a sp i l l  if

it occurs.

1 2 7
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The p ar t i c ip a t i ~~n in t h i s  p r o j e c t  has led the  p r i n c i p a l ln v e s t l—

~ator to see the need for a v a r i e ty  of a ct i v i t i e s  r e l a t e d  to such spills

and has permitted the taking of a few initial stops toward the develop-

ment of program s to fulfill these needs.

These needs are perceived in three specific areas:

1. better scientific and eng ineering response to a sp ill ,

2. development of Tnternational training courses ,

3. International technical assistance in contingency plan development.

Each of these areas will be discussed below and the activities initiated

by this and subsequent projects identified .

The author responded to this spill with only his background knowledge

and a camera . I t q ui ck l y became evident that a properly trained , equi pped

and funded scientific and engineering team In coordination with local

scientists could have provided important information relating to environ-

mental conditions , oil behavi or , oil movement , oil interaction with the

beach and technical aspects of suitability of cleanup methods at sea and

on the shore . It also would be better prepared to document what was

happening from day to day and would be better prepared to gleen new

scientific information from the sp ill itself. 
V

Impor tant benefits of this project have been the establishment of a

prototype technical response plan and a prototype technical response equip-

ment package based on the knowledge gained on the METULA spill and sub—

sequent project activities.

The technical response plan is Included In a draft document entitled

Engineering and Scientific Studies Before, During and After a Spill wh ich

outlines a specific set of task items to be carried out in support of 

- V~~~~~~~ 
_
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on t ingencv planning and spil l N’s I)onsi ’ ic t i v  i t ies - InC orma t ion on this

prog ram W V I S  presented t o t~SCG , N OAA , EPA and I’S IWS ~i t a pe rsonn~ 1

t r a i n i n g  sess ion or the Ni)A-\ — I- ~PA O i l  ari d Hazardous Ma or  i a 1 Response

team in Santa barbara i n  D ecember  o ! 1q78 and to  t’SCb , I’ S}-’~’S and EPA

p e r s o n n e l  at a U •S . F’ish and I\i L i l i t e  Service t r i i n i n ~i program in St.

Petersburg . F’ b r  ida in M ay  1 1 7 -1 -

The protot ype te chni cal isS j I Ih i e q u i pmen t  package consi st ini~ of

a command pos t  Winnehai~o w i t h  l o g i s t i c a l  s u p p o r t  t~~~u i V 1 i  i t  l o s , a v a r i e t y

0! tran~-j)L ’rt Lt ion c ipabi l ~~t l o s  f r o m  p or t ab l e  b oa t s  to all—terrain \V I) 1. Vi

and prepack ai~ed iii r baggage transportable kit s t or s u r vey  j~~g c lc~ ri i st rv -

photo document at ion and pro cessing, color v i d e o  d ocume n t a t  ion  , me too r ol ogv

oce inoi~raphv , hydr ology , sampling , and visual i i d s h i v e been issecn~ lcd or

developed ~~V it ii fund ! tig f r o m  the Texas Engineering Experiment Stat ion -

Both the response  p lan and the equ ~ ~~~~~ 
t p a c  ka e were  d emo n s t  - ‘  ~-d a t

the Ess o ~ 
\V ~~ V ( \ V  Oil Sn ii I in the N i c h e s  Estuary in ,I an u~Iry and F’t’hruiirv

of  19 - Te~V hn i o u  i n p u t  inc  hid 1 l i ~~~ maps and background info ~~~ t ion on

th e Ncches i s tula - , v  , oil chemistry information , vide o arid pho tograp hic locu—

u n e n t at  i on  of s p i l l  c o n d i t i o n s  and cali’cdat ion of impact areas and eXp~-c ted

solid w.i st e  volume were prov ided to t h e  U .  S. Coast Guard  O n — S c on e  Co mrVl a u id e  r

and mentioned in the P o l l u t i o n  R e p o r t s  f r o m  the spi 11.

The desire for training in oil sp il l control was expressed by both

~~~~~~~~~~~~~~~~~ and government personnel in Chile during the author ’s trips

subsequent to the MET1’L,\ sp ill. As a result a two—day training course was

dev eloped by the project staff as part of this project and presented in

Chile under the local sponsorshi p of the Chilean Navy and the Ins t Itut o

do 1 a Pat V l g o n  Ia in August 1976. Some 150 a t  t i-ndees  f rom academic In s t  i —

tut i o n s , government i u g en i - ic- s , i n d u s t ry  and the  N a v y  p a r t  i c i p a t e d  in the

1 29 

_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V _ ~~~~~~ V V ~~~~~~~
_
~~~~ V V .  ~~~~ .~_~r- _ V V V~~~t • V ~ — 

-



-

~~~~~

courses presented in Valparaiso and Punta Arenas . In view of this

enthusiastic response the project activities relating to International

training were expanded .

Ultimatel y re f erence materials , course notes , lectures and visual

aids were acquired or prepared for a one—week course entitled Prevention,

Abatement and Control of Pollution from Ships. The course outline for

this course is presented in Appendix II , and the current course manual

has been provided to the U.S.C.G . Project Officer . This course was sub-

sequently presented under IMCO and UNEP sponsorship in Douala , Camer oon

for the countries of West Africa and Cartagena , Columbia for the countries 
V

of the Car ibbean .

The course is aimed at administrators , engineers and scientists who

would have the responsibility for  p lanning and executing spill response

and for those responsible for policy decisions on International conventions

relating to pollution from ships and on national issues such as f unding

for pollution response and acceptable cleanup technology .

The effective development of a National response to oil pollution

can be aided considerably w ith technical assistance on contingency planning ,

location of technical literature and technical information on specialized

oil spill equipment and supplies . The programs initiated by this project

have ut limately led to a project in one major country to assist in all of

these areas .

With regard to this project and Chile , the support was limited to

the preparation of a list of initial equipment and s~ op lies with backup

technical literature from which the Chileans could make their initial

requests for funds from their government and from outside funding agencies.

This report was entitled Recommendations on Oil Spill Control Supplies
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131



APPENDIX I

METULA RELATED PRO,1ECTS AND PUBLICATIONS

I

L ____ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - ---  -

NAME : Roy W. Hann , Jr. ADDRESS: Environmental Engineering Div.
Civil Engineering Department
Texas A&M University

ASSOCIATE: Harry N. Young, Jr. College Station, Texas 77843

ORGANIZAT ION : Texas A&M PHONE: 713/845—1418
University

SUPPORTING AGENCY : U.S.  Coast Guard

PUBLICATIONS RELATING TO METULA SPILL :

1974, “Oil Pollution from the Tanker METULA ,” U.S. Coast Guard
#AD/A—003 805/9W’P.

1975 , “Follow—Up Study of the Oil Pollution from the Tanker METULA ,”
U.S.  Coast Guard #AD—A0l7 100/9WP .

1975 , “The Oil Spill from the Supertanker METULA and Its Signif icance
on Legislation, Training and Research in Texas,” Seminarlo
Sombre Preservacion del Media Ambiente Marino , Santiago ,
Chile.

1975 , “The Supertanker METULA and Its Oil Spill: The World ’s Second
Largest,” Defenders of Wildlife.

1976 , “Recommendations on Oil Sp ill Control Supplies and Equipment
for Chilean Ports ,” Texas A&M Universi ty,  Col lege Station , TX.

1977 , “Fate of Oi l Spilled from the Supertanker METULA,” 1977 Oil
Spill Conference, New Orleans, Louisiana.

1978 , “Phys ical Aspects of t he Oil Spill f rom the Super tanker MET ULA ,”
Conference on Assessment of Ecological Impacts of Oil Sp ills ,
Keystone, Colorado -

SUMMARY OF PROJECT :

The project has involved the periodic inspection of the spill site to
observe the fa te  of the stranded oil and to observe the visible impact of
the spill. The project has also included the coordination of U.S .  scientists
working on the spill.

A pilot program of training and oil spill control technical assistance
has evolved to aid Chilean officials in dealing with oil pollution . The
training materials so developed served as the basis of an International Oil
Spill Training Program subsequently sponsored by IMCO and IJNEP .
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NAME : Roy W . Hann, Jr. ADDRESS: Environmental Engineering Div .
Civil Engineering Department
Texas A&M University

ASSOCIATE : Harry N.  Young, J r College Stat ion , Texas 77843

ORGANIZATION : Texas A&M PHONE: 713/ 845— 1418
— 

University

SUPPORTING AGENCY : U.S. Coast Guard

PU BLICATIONS RELATIN G TO METULA SPILL :

1974 , “Oil Po llution from the Tanker METULA ,” U . S .  Coast Guard
#AD/A— 003 805/9WP .

1975 , “Follow—Up Study of the Oil Pollution from the Tanker METULA ,”
U .S. Coast Guard #AD—A017 100/9W? .

1975, “The Oil Spill from the Supertanker METULA and Its Significance
on Legislation , Training and Research in Texas,” Seminario
Sombre Preservacion del Media Ambiente Marino , Santiago,
Chile.

1975 , “The Supertanker METULA and I ts  Oil Sp i l l :  The World’s Second
Largest ,” Defenders of Wild l ife .

1976 , “Recommendat ions on Oil Sp ill Control Supp l ies and Equipmen t
for  Chilean Ports ,” Texas MM Un ive r s i t y ,  College Station , TX.

1977 , “Fate of Oil Spi lled from the Supertanker METULA ,” 1977 Oil
Spill Conference , New Orlean s , Louisiana .

1978 , “Physical Aspects of the Oil Spill from the Supertanker METULA ,”
Conference on Assessment of Ecological Impacts of Oil Spills ,
Keystone, Colorado.

SUMMARY OF PROJ ECT:

The project has involved the periodic inspection of the spill site to
observe the fate of the stranded oil and to observe the visible impact of
the spill. The project has also included the coordination of U.S. scientists
working on the spill.

A pilot program of training and oil spill control technical assistance
has evolved to aid Chilean officials in dealing with oil pollution . The
training materials so developed served as the basis of an International Oil
Spill Training Program subsequently sponsored by IMCO and UNEP .
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NAME : Joseph Rule ADDRESS: Old Dominion University
Geophysical Sciences Dept.
Norfolk, Virginia 23508

ORGANIZATION : Old Dominion PHONE: 804/489—6493
Univers i ty

SPONSORING AGENCY : N SF-RANN

PUBLICATIONS:

No ne received .

PROJECT TITLE : Physio Chemical Reactions of METULA in Petroleum and
Beach Sedi ments Affected by the METULA Oil Spill in the
St rait of Magellan

SUMMARY OF PROJECT :

The project was funded to evaluate the physical—chemical reaction
between crude oil from the METULA and various types of beach and tidal
zone sediments in the Strait of Magellan . Project components include
the relationship between texture and mineralogy, major and minor metals
in the oil and on contaminated sediments and studies on the ease of
exchange of metals.
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NAME: Leonardo Guzman M. ADDRESS: Instituto de la Patagonla
Italo Campodonico C. Casilla 102—0
Edmundo Pisano V. Punta Arenas — Magallanes
Orlando Dollenz B. Chile
Claudio Venegas
Dolly Lanfrancol
Walter Sielfeld K.
Azize Alalah C.
Georgina Lembeye V.
Hugo Elias
Steve Langley
Bill Texera V

Jean Texera

ORGANIZATION: Instituto de Ia Patagonia

SPONSORING AGENCY : Local government and a Royal Dutch Shell Company

PUBLIC ATIONS :

1975 , “An Oil Spill in the Straits of Magellan,” Jenifer H. Baker,
Italo Campodonico, Leonardo Guzman, Jean Jory Texera,
Bill Texera , Claudio Venegas and Aifredo Sanhueza.

1975, “Contatnnacio por Petroleo del B/T ‘IIETULA’ en Vegatacion
Fanerogamica Litoral, Vol. 7,” Edmiindo Pisano.

1977 , “Estado de la Flora Vascular en Puerto Espora, Tierra del
Fuego, Contaminada por el Petroleo del BIT ‘METULA’. I .
Reconocimlento de la Entrada de mar Noroeste ,” Orlando
Dollena 

~1977 , “Algunos Antecedentes Sobre El Macrobentos, Granulometria y
Contenido de Petroleo en los Sedimentos de dos Entradas de
mar en Puerto Espora (Tierra del Fuego) Contaminados por
€1 Derrame del B/T ‘METIILA’,” Stephen P. Langley and
Georginia Lembeye V.

1978, “Estado de la Flora Vascular en Puerto Espora, Tierra del
Fuego, Contaminada por el Petroleo del B/T METULA ,” Vol. 9
Orlando Dollenz A. in press.

1978, “Estudios, Sombre Contaminacion por Petroleo en el Sector
Nororiental del Estrecho de Magallanes, Chile ,” April.

10 Infortne
2° Informe
30 Informe
4° Informe

SUMMARY OP PROJECT :

Stud y of the marine biology , terrestrial biology and birds of the
area impacted by the METULA oil spill and a study of the penguin rookery
on Isla Magdalena in the Strait f Magellan.

135

- - - V  -V



NAME : Miles 0. Hayes ADDRESS: Coastal Research Division
Department of Geology
University of South Carolina

ASSOCIATE : Eric Gundlach Columbia , S.C. 29208

ORGANIZAT ION : University of South PHONE : 803/7 77—6759
Carolina

SUPPORTING AGENCY : NSF-RANN

PUBLICATIONS :

1975, Coastal Geomorphology and Sedimentation of the METULA Oil
Spill Site in Straits of Magellan: Report to Advanced
Environmental Research and Technology, NSF, Washington ,
D.C.  103T . With others.

1976, Abstract , The Great Patagonian Oil Spill: AAPG—SEPM Annual
Convention, May. With others.

1977 , Repo rt of the Coastal Environment to the METULA Oil Spill in
the St raits of Mage llan , Santiago , Chile : Geological
Society of American Annual Meeting, Seattle, Washington, Nov.
With others.

1979 , Some Guidelines for Oil Spill Control in Coastal Environments
Based on Field Studies of Four Oil Spi lls : ASTN Symposium
Williamsburg, Virginia , Oct., in press.

TITLE OF PROJECT : Distr ibution of Spilled Oil in Relation to Beach
Morphology

SUMMARY OF PROJECT:

The project involved the establishment of a landform and sedimento—
logical classification of the beaches in the Straits of Magellan which

V 

were affected by oil spilled from the tanker METULA and the use of this
classification, in connection with knowing the extent of damage in each
geomorphic class, to indicate the amount of potential spill damage to be V

expected on similar beaches in New England and Southern Alaska.
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NAME : Dale Straughan ADDRESS: Institute for Marine & Coastal
Studies

University of Southern California
ORGANIZATION : University of Los Angeles , California 90007

Southern California
PHONE: 213/741—2258

SPONSORING AGENCY : National Oceanic and Atmospheric
Administration (NOAA )

PUBLICATIONS:

1975 , “Biological Survey of Intertidal Areas of the Strait of
Magellan in January 1975 , five months after the METULA
Oil Spill,” Final Report to MESA Program Office, MESA
TM 10.

1976 , “Intertidal Biological Studies of the METULA Oil Spill in
the Straits of Magellan,”Sea Grant Publication, University
of Southern California USC—SG—76.

1977 , “Intertidal Biological Studies of the METULA Oil Spill in
the Straits of Magellan, January 1977 ,” Symposium on Long
Term Recovery Potential of Cold Water Marine Environments
after Oil Spills” Dartmouth, Nova Scotia, October (unpublished).

1978, “Biological Studies of the !€TULA Oil Spill ,” Proceedings
AIRS Conference , Keystone, Colorado , June, pp. 364—377.

SUMMARY OF PROJECT :

Two intertidal field surveys have been conducted — January 1975 and
January 1977. The sample techniques involved replicate biological samples
in quadrats in the intertidal area with additional samples and measurements
in the same quadrats to measure possibly related abiotic parameters, e.g.
intertidal height , grain size and oil content of sediments. These quadrats
were selected along gradients from heaviest to non—oiled areas and from
high tide to low tide.

The surveys to date show that there is a large natural biotic vari-
ability in the Straits of Magellan. In addition , there was “recovery”
from the oil spill in some areas but continued impact of the oil api11 in
heavily oiled areas two and a half years after the spill. The area should V
continue to be surveyed to document the final recovery from the oil spill.
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NAME : cu i 2 ( 1  ~2 .  Baker -\~~ RES~~: Field Studies Council
t~i1 P o l l u t i o n  Research Unit
Orielton Field Centre
Pembroke Pembrokeshire , ENCLAN D

R~:A N I .~.- ‘t F l  & ) N : O i l  Pol l u t  101)
Rc~.c.trcb Un it PHONE: Castlemartin 225

S}~JNSOR I N~ A (;FN(y : A Royal Duich ~lic l 1 Company

P1li~LlCAT 1ONS:

191-+ , “( ;rounding o f KETLJLA : Magel lan S t r a i t s  Ecological  Survey ,
9th September — 4th October , 1974. Unpublished report ,
Oil Pollution Research Unit , Pembroke , England .

1475 , “An 1)11 Spill in the Straits of Magellan,” unpublished
report , Oil Pollut ion Research Unit , Pembroke , England .
W ith o t h e r s .

1475 , “An Oi l  S p i l l  in the S t r a i t s  of Magellan ,” Proceedings ,
(~o i it er e n c e  on Marine Ecology and Oil Pollution , Aviemore ,
S cot l a n d : 441—471.  W i t h  o the r s .

SU~~iARY OF REPORT :

The p r o t e c t  i nc luded  a f i e l d  survey du r ing  October  1974. I n f o r m a t i o n
is presented on the  movement and t a t e  of the METULA oil and the condi t ion
of the  t lora and f auna  inc lud ing ,  i n t e r t i d a l  and sp lash zone organisms ,
k e l p  beds , b i r d s , mammals , and f i sh er i c s .

I
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NAME : Rita R. Coiwell ADDRESS: Department of Microbiology
Division of Agriculture and Life

ORGANIZATION : University of Sciences
Univer sity of MarylandMaryland 
College Park , MD 20742

SPONSORING AGENCY : NSF—RANN PHONE: 301/454-5376

PU B LICATIONS:

1977, “Microbial Ecology Studies of the METULA Sp ill in the Straits
of Magellan ,” Proceedings , Oil/Environment — 1977 , Halifax ,
Nova Scotia , Canada , October. With others.

1978. “Microbiological Effects of Petroleum Accumulation on Beaches ,’
Draft Final Report to the National Science Foundation. With
others.

SU~~1ARY OF PROJECT:

The project evaluated the biodegradability of METULA oil by different
bacteria and included a survey of heterotrophic bacteria and measurement
of the impact of METULA oil on sediment bacteria.

1 3 9  
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.N:\ME : Char  lt~~ Cun iwr sou  Al)DRE SS: NOAA — MESA Program
E n v i r o n m e n t a l  Research  Labs
Boulder , Colorado

V\ ~~SO( lATE: ~eorge Pet cr
Ph ONE : 303/499—1000 Ext. 6387

OR~ AN 1 ‘AU ION : Nat jonal Oceanic and Atmosp heric A d m i n i s t r a t i o n

0N~~~ R 1 N V  V \ ( . l - N V  I : NOAA

PUhl. r (A l’lON~

1 ’) i t ~, “The N E T I I . A  O i l  S p i l l :  A NOA2\ Special Report ,” September.
With (to r ge Peter.

S~’~L ’L\RY OF PR OJ ECT :

Develcpr.lont ot a s l lmm . lr V  r ep o r t  in 1975 based on f i e l d  s tudies  in
January  1975 , pub l i shed  r e p o r ts  and a special  conference in Boulder ,
Colorado I ii June 1975.

‘l’hie r epo r t  e xa m i n e s  t he  sp i l l  back ground , p hy s i c a l  g e o g r a p h y ,
e n v i r o n m e n ta l  obse rva t ions , c l e a n u p  c o n s i d e r at i o n s , lessons learned
and research  needs r e l a t i n g  to  the  ~~~TULA spi l l .
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N AME : John Emerick ADDRESS: MESA—Domes Project Office
ERL/NOAA
Boulder , Colorado

ORGANIZATION : National Oceanic
& Atmospheric Admin.

PHONE: 303/499—1000

SPONSORING AGENCY : NOA.A

PUBLICATIONS:

None received .

SUI.NARY OF PROJECT:

Study of the vegetation impacted by the METULA oil spill. Participated
in January 1977 field program.
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NANt~: V i c t o r  Ca l l a rdo  ADDRESS:  Coastal Pollution Research
En v i r o n m e n t a l  P r o t e c t i o n  A gency
200 S . W .  35 th  S t r e e tA~ sO’~lA1 E : 1)on Baumgartner
Corvallis , Oregon 97330

I’HON I- : 503/757—4722

‘~R~ AN1’AT ION : U n i v e r s i t y  of Concepcion

SPONSORIN ( A (ENCY : E n v i r o n m e n t a l  P ro tec t ion  Agency (EPA)

PUBLICATIONS:

Report pending.

SU~~1ARY OF PROJECT :

Evaluation of sed imen t  samp les c o l lec t e d  f r o m  t h e  NSF HERO in
the Stra its of ‘L1~ e1lan during the spring of 1976.
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N AME : Scott Warner ADDRESS: Batelle Columbus , N.W.
505 King Avenue
Columbus , Ohio 43201

ORGANIZAT ION : Batelle N.W.

SPONSORIN G AGENCY : NOAA

PUBLICATIONS :

• 1975 , “Determinat io n of pet roleum components in samples from the
• METULA oil spi l l , ” Final report to MESA Program O f f i c e ,

MESA Da ta  Report  6 .

SUMMAR Y OF PROJECT :

Labo ra to ry  evaluat ion of hy droca rbon in the t issue of i n t e r t ida l
organisms called by Dale S t raug han in January  of 1975 and 1977.

1 4 3
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TIMETABLE

INTERNATIONAL COURSE ON THE PREVENTION
AND CONTROL OF OIL POLLUTION

Cartagena , Columbia
October 2 3 — 2 7 , 1978

MONDAY, Oc tober 23, 1978

Morning : Overview of the Oil Pollution Problem

8:00 Registration

8:30 Welcoming Remarks

9:00 Oil Pol lut ion a~’id I t s  Control  in Pe r spec t i ve
Movie: Oil

10:00 Course Object ives , Format and Support  M a t e r i a l s

10 :30 Examples of Speci f ic  Oil Sp ills
AMOCO CADIZ: The World ’s Largest
METULA : South America ’s Largest
BAY MARCHAND : A Production Related Sp i l l

Af te rnoon : Prevention of Oil Pol lut ion from Shi ps and Shoreside  Fac i l i t i es

1:15 The Role of Prevention as a Control  Method

1:30 Operational Pollution Sources on Tankships

2:00 Alternate Methods of Controlling Ballas t Wa ter and Tank Wash ings
Movie : Load on Top
Movie: Cleaner Tanks — Cleaner Seas

3:30 Reducing the Risk of Oil Spills Due to Coll isions

4 :00 Desi gn and Proc,~dures to Minimize Spillages from Ships During
Loading an~ Unloading
Movie:  O~ps
Movie: We Are At the Controls

V 
- ~~~~~~~~
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TUESDAY, October 24, 1978

Morning :  Basic Steps in Oil Sp ill Cleanup Programs
Con tainmen t and Removal Technology

8:00 Properties of Oil that Affect Cleanup and Environmental Damages

8 :30 Behavior of Oil in and on Water
Mov ie: API Oil Spill Control

9:30 Unit Processes and Unit Opera tions f or Oil Spill Clean up
Programs

10:00 Concepts of Containment Devices
Movie: High Seas Oil Con ta inment

Af ternoon :

1:15 Hydrologic and Hydraulic Properties of River Systems Which
Affect the Movement and Containment of Spilled Oil

1:45 Properties of Bays and Estuaries that Affect the Movement
and Containment of Spilled Oil

2:15 Spec i f ic Con tainmen t Dev ices
Movie: Cleanup — Some Bas ic Tools of Oil Sp ill Clean up in

Navy Harbors

3:30 The Selection and Use of Sorbent Materials
Mov ie: 3M Oil Sorben t
Movie: Conweb Oil Sorben t
Movie: Oil Sorbent Harvesting Sys tem
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WEDNESDAY, October 25, 1978

• Morning :

8:00 Predicting the Movement of Spilled Oil
Movie : Forecast for Survival

9:30 Deployment of Containment Devices
Movie: Operation Preparedness

-
~~ Afternoon :

1:00 Removal of Spi lled Oil by Skimmer s
Movie: Spill Recovery
Movie: Cyclonet

- - 2:45 Construction Use of Traditional Equi pment and Levels of

- 
Resources Required

3:00 Environmental Systems Subject to Impact by Oil
- Movie: A River Must Live

• Movie: Steel Reefs

-

~1
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I’ III RSDAY , O c to b e r  ~ f , 19/8

~Io ruing: Chemical Con t ro I Agents

8:00 Use o t  Chem icals to  D i s p e r s e  or C o n ta i n  O i l
Movie : Exxon D i s p e rs an t  F i l m
Mov i i  : A Clean and Pleasant Land
Movie : A P I  — Dispersants t rem A i r c r a f t

9:10 Cons iderat ions f o r  l’ol icy  on D i s p e r san t  Use

10:00 Impact of Oi l on Beach , Rocky Areas and Marsh Env I ronmcn t s

11 :00 E n v l r e n m e u t a l  S t u d i e s  B e f o r e , D u r i n g  and After a Sp il l

Al  t e m oon : tnt rod uc t ion to  Con t I ngenc v P l a n n i n g

15 lu t e  m a t  lona 1 Oi l Po l l  U t  ion Con I rd Laws and C o n v e n t io n s

.~ :00 Cont ingencv Planning Components
Movie :  C on t i n g e n c y  P l a n n i n g  G u l d e l  lnes

1:00 Cent Ingency Planning fo r  a Por t  or Reg ion
Movi e :  A Por t  Prepar ed
M o v i e :  NEPCO 140

4:00 Nat  i etia 1 and In t e  m a t  i onal In s u r a n c e  Programs and Funds
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FRIDAY , October 27, 1978

Morning: Removal of Oil from the Environment/Contingency Planning

8:15 Removal of Oil from Beaches, Rocky Areas and Marshlands 
V

Movie: Beach Restoration Techniques V

Movie: AMOCO CADIZ Examples

9:30 Oil/Water Separation and Disposal of Collected Oil

10:00 Responding to Spill Situations 
V

Movie: Some Basic Tools of Oil Spill Control

11:00 Development of National Plans for Oil Spill Response

Afternoon : Continuation of Technical Topics

1:00 Lessons Learned from the AMOCO CADIZ Oil Spill Cleanup

2:00 Predicting the Movement of Spilled Oil

3:00 Course Summary and Critique
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