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Introduction

In late April 2018, thelony i v e d  Renmt'callapsed®etting of a chain of events that would result

in a vigorous eruption in the lower East Rift Zon&af | a u e a asWelllaghadnaming of the

summit lava lakeand magmatic systemndthe subsequent collapse of much of the floortbe K1 | au e a
caldera. Both eventsriginatedin Lava Flow Hazard Zofid=HZ} (Wright et al, 1992which

encompassethe part of the volcano that is most frequently affecteg volcanic activity.

We examine here the possible and potential impacts ofdhgoingeruptiveactivityin the lower East
Rift Zone (LERZ)f KT | a u, ara sp¥aifitalty shat from fissure(Bg. 1) Fissure 8 has been the
dominant lava producer ding the 2018 LER&ruption, whichbegan on May 3, 2018, in Leilani Estates

followingintrusion ofmagma from the middle and upper East Rift Zoneas we |l | as the vol
into the LERZThe onset of downrift intrusiowas accompanied bgollapseof theP u * u veht@hich
startedon April 30and lasted several dayk 1 | &/oloare'sshallowsummit magma reservoir began

deflating on about May dllustrating the magmatic connection between the LERZ and the surianiy.
LERZissures eruptedoder lavathat had likely been storedithin the East Rift Zonebut was pushed
out in front of hotter magmarrivingfrom farther uprift This hotter magmasimilar in composition to
lava that had been erupting at Pu'u "Oaaived in midMay, coincidentvith an increasén discharge
from the fissures.

The volume of lava erupted during the current actiegceedshat of many past eruptionssiven this

volume and thesustained withdrawal of magma from the summit reserwoithout appreciable

deformation in the lower East Rift Zofieis most likeljthat the LERZ eruption mapntinue for months

to years While additional fissures may form either uprift or downrift of the current activity, the

continued focus of activity ithin the current fissure system aftdi0 weeks of activitfas of Jly 15

2018)makes this scenarimcreasingly unlikelyThis document reviews current activiftgcusngon the

fissure 8 vent, channel, and ocean entitydescribes a credible set fture scenariodor fissure8 and

discusses uncertaintie$his documenis meant as a guide for managingzards andisksi n K1 | auea' s
East Rift Zone.
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Figurel. Map of the 2018 eruption as oflyu2 (pink and red) with lava fles from the 1840, 1955,1960, and 262@15
eruptions in purple.

Summary of Activitgpril 30¢ Julyl5

Inearly 2018 he | ava | ake in a smal/l psettohighresetse r  wi t hi n }
overflowing a few times. On April 30 t h e Reut‘inuhe Mmi@dle &ast Rift Zobegan tocollapse

and seismicity and deformation migrated downrift signifying an intrusion of magma into the LERZ

beneath Leilani Estates subdivision. Crdiggan to form within thesubdivisionduringthe next few

days

Aneruption started m May 3with brief spatteringfrom afissurein the southeastern portion ahe
subdivision Additional shortlived fissures openedlong a 6.7 km (4.2 mi) stretch of the lower East Rift
Zoneand erupted sporadically, both aft anddownrift over the following week, with only relatively
small viscoudlows being produced.

There was a marked increase in the vigor of the erupstartingon May 18, coincident with the
production ofmore fluidlava. Activity became longdived, andlarge, fastmoving channelized flows
were producedhat first reached the ocean alorig1 | a spetleasscoast on May 28ut only
remained active for a few dayActivity eventually coalesced at fissure 8, @ne other fissures became
inactiveor sporadically weakly active through June



Fissure &vas first activeMay 5, but reactivated during the third week of Mayith episodic spattering

and began to eruptvith avigorousfountainlate in the day on May 27, producing a relatively fast
movingchannelized flow that travelled northeasthefountain abruptly stoppedhe following morning

(May 28) and the flowit fed stalledafter crossing Pohoiki Roaissure 8estarted later the same day,
however, and begafeeding a new fasimoving channekedflow northeast and depositing tephra
downwind. This new flow crossed Pohoiki Road early the next morning (May 29) and Highway 132 in the
afternoon, isolating Puna Geothermal Ventures (PGV).

The fissure 8 channelized flaentinued to advance rapidlyavndope over the following days,
reaching the ocean at Kapoho Bay late in the day on Jufke3flow filled the bay and spreadbng the
coast quickly, destroying hundreds of homes and the tide pools south of Kapoho Bay.

Fountaining and spattering fronisbure 8 began constructingspattercone(fig. 2) which bythe end of
Junewasabout 3 m (180ft) high and open to the northeasbischarge from the vembntinues tofeed
directly intothe relatively stablehanne] which carrieslaval3 kmto the ocean Although difficult to
measure, the most plausible estimates of the eruption rate ffssure 8range from 50 to 150 ffs.

After several blockages and subsequent clearing or channel rerouting around the blockage to keep the
channel flowing to the nidh andeast of Kapoho Crater, the channel overflowed just northwest of

Kapoho Crater and a new lobe advanced southward along the west margin of the previous flow and
entered the ocean on July 12. This diversion of the channel flow was the first majaecimatie fissure

8 channel. Even though the channel no longer directly fed the massive lava delta to the southeast of
Kapoho Crater, lava continues to ooze out of the flow front into the ocean in many locations.

Ongoindfissure &hazards

Figure2. Fissure 8 fountains within a cinder and spatter cone feeding a wide channelizéfl $lo@eological Survey $GpH
Photo taken on June 22, 2018.



The upper four kilometersf the channel(fig. 3)standsl16 to22 m above grounddvelandis as much as
400 m widelts middle sections braided and relatively narroywhile its lower section merges again into
a single channel feeding a gradually thickening and spreadimfio\a at the coast The main hazard

from the source cone and the channel system is failure of the cone or chamatiebr blockage of the
channelwhereit divides innarrower braids Either could divert most, if not all, of the lava to a new
course depending on where thedach occurs.

Figure3. Upper part of thdissure 8&hannel. USGS photo taken on June 22, 2Ci\& is flowing from loweight to upper
center of the photo.

LERZ areas potentially threatenedibgure 8&hannel blockages oaifures

Estimates of future potential flow pathgill be made for three areas along the north edge of tissure
8 channel system using drainage areasl the steepest descent linesalculatedfrom a 10 m digital
elevation model. The drainage aéerecalled lavashedfig. 4;Kauahikaua et al, 2003)efine the
areasin which fluids flow toward a steepest descent lifig.(4;Kauahikaua et al, 2017).

Only flows to the north of the existing channel system will be considered because, as of the tihige of
report, residents to the south have been evacuated while residents to the north have not been
evacuated.



Figure4. Map of lavasheds that drain through steepest descent lifggs blue). The numbered lavasheds are described in the
text. Thegreycrosshatchedlava flow polygon is the erupted lava frath fissures as of Bul2 2018.The red line within the
July 12 lava flow polygon represents the fissure 8 channel system on that same date.

Upper channelA¢ B)

Anymajorflow caused by &reachof the westwall of the channel between the verjA)andthe
intersectionPohoiki Rad and Highwa$32(B) islikely to advanceortheastinto lavashed lhugging
the northeastedgeof the existing flowBeyond Highwal32 the flowmay enterlavashed 2and
become captured bgteepest descent lines that paabng theeasern boundary of the Nanawale
Estates subdivisioralpngRoad A and possibly SeavievaB). If the flow continusto advanceijt will
ultimately cross Railroad Amae and Government Beach Roashter lavashed 3and reaclthe ocean
between 1.3 ad 2.3 km southeast of Kahakaiievard(Hawaiian Beachedf the flow enteslavashed
2 and stal, subsequent lava flows advancing along the west side of the stallecctiaidenter
lavashed 4n Nanawale Estates subdivisiand ultimatelyreachthe coast slightly closer tihve Hawaiian
Beactesand Hawaiiarshores subdivisions.

Middle channe(B¢ C)
The fissure 8 channel becomes braided nedstof B, with narrower sections that could form choke
points. If one of the narrower sections becomesdied bylarge collapse fragments from the channel

wall or spatter coneJava could be diverted out of the channel. If, in this scenario, part of the channel is

redirected to the north, lava could feadto lavasheds 5 or @&nd threaten homes and infrastcture in
the Noni Farms area, Railroad Ave., Papaya Farms Rd., and Government Béatbr&dntering the
ocean between Kalamanu and the northern edge of the 1960 lava flow.
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Lower channelbelow C)

The ‘a‘a channel has b e eQmater(G)and beyorid ¢o thie ocean.Mest ar e a

recently o0 July 910, a channel overflow in the area northwest of Kapoho Crater created a new lobe
that advanced south along the west margin of the existing flow and entered the ocean on July 12
destroying a schdand a beach parkhowever, the previous flowo the northeastcontinued to ooze
lava into the oceamlong its entire frontAlthough not fed by any surface flow, the earlfilewv north
andeast ofKapohoCraterto the oceanis still oozing lava into the ocean from its front aralild
potentially thicken and widen beyond the currdidw marginsas it has in the pasteveraweeks Flows
advancing frona breach irthe northeast side of the channakarKapoho Crater magnter lavashed 7

or 8andagainthreaten thethe handful of remaining structures in théapoho Ag LotandBeach Lots,
structures built on the eastern section of the 1960 lava flang the Cape Kumukahbighthouse

Gas and Tephra Hazards

Vog

Volcanic gas erssions from thdissure 8vent (fig. 5)havecontinued to beunusually higlsince mid

May (over 30,000 metric tons per daymore than 4 times the average daily amountfrohla ue a’ s
summit lava lake prior to May 3)oincident with the increase in eruptiwegor. This has causeal
significantincreasein vog in downwind areasicluding the Kona coastvhen trade winds slacken,

easterly and southeasterly winds can bl ow gases

Fissure 8 nowthe dominantp oducer of wvolcanic gas on the
long as current rates of eruption continue

of
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Figure5. Example map from the SO2 forecast available at https://weather.hawaii.edu/vmap/hysplit/

Increasedlistribution of tephra fall

At the moment, lavdrom fissure 8rupts from a 6680-m-longfissuresegment.Discharge from the

fissure wasnitially characterized by relatively steady low fountaining has evolved into more chaotic

Strombolian (large bulib bursts) activity. If the eruption begins to coalesce into single point along the

fissure, higher fountains (16800 m) could be producedThis wouldesult inmore widespread

deposition odindePReélee’ss hlaairr amas alereaddy i bbneesn i me Parht
5 km or 3 mi northwest of fissure 8 fountains) during slack or southerly wBath.the 1955 and 1960

eruptions in the same general area produced fountains much higher than what has been seen thus far

during the current eruptiao.

Tephra fall from 106800 m fountains could produce a 30 cm (1 ft) deposit several hundred meters
(yards) downwind. This deposit may be thinner if the wind is variable and spreads the tephra laterally.
Previous eruptions produced a 30 cm (1 ft) thickak&t up to 625 m (2,000 ft) downwind from the vent
at Kilauea | ki, flomthe vennat iana Wiu, and @00 nv (8240 ft)drom the vent
at Pu‘u ‘“O0O'o0.



Ocean entry hazardfrom Hawaiian Volcano Observatory, 2017)

Figure6. The lava delta (looking south) built by lat@veling 8 milegrom fissure erupting in the distance)JJSGS photo
taken on June 18, 2018.

Delta collapse

The entry of lava into the ocean at Kapdffig. 6)has mades-km-wide lava deltghat now extendsup

to 800m (0.5 m) from the preeruption coastline outside Kapoho Bays with anyavadelta, there is
the potential for collapsavithout warning which could lead texplosions caused by the interaction of
seawater with hot roclexposd by the collapse

Hydrovolcart explosions

Boat tours, as well as observers in the air, have repdnigttovolcaniexplosionsccurring without
warning up to 100 m offshore. These evenich last 1815 secondshave been observed rarely, but
may ocur several times per day. They burst through the watending fragments of lava and hot water
as high a®5 mup to hundreds of meterslt is likely they are caused by the underwater emplacement of
‘* alavawhere large amounts of molten lava suddenbyn® in contact with seawater during collapse of
a lava conduit.



Both delta collapse and hydrovolcanic explosions are hazards primarily te &éoatother water craft
as this area is currently closed to foot traffased on an extensive study of thesastal hazards

duringthe35y ear eruption of the Pu‘u ‘O°06 vent, a zone
hazard around p aVatoeandMangbm 0aHadaddn Vacano QObservatory, 2017).
The 2018 Kapohbava delta i s composed of ‘a‘a |l ava and mo

whether this high hazard margin needs to be modified.

Figure7. Photo of the laze plume from tlfissure 8ocean entry(leftmost incandescencé) by the source fountaifrightmost
incandescencednd lava channeWhite lights to thear N&A 3 K i | NJS PHbtbtEkah ort the €v@rting of June 22018by
Klaus Hodapp.

Laze(lava hazeplume

The large laze plum@ig. 7)produced at the ocean entryoses a health risk to those exposed to it. It
will continue as long as lava enters the ocelime composition of the plume is the result of the
interaction between molten basaltic lava and sea water and indbgdrochloric acidhydrafluoric
acid, and hlide precipitate.It is not known how far downwind harmfabnstituentsdrift in a laze plume
of this size. At times onshore winds carry the laze plamenknown distancaland.

How long will this eruption last?

The current eruption started with 23 dayf sporadic eruption from 24 different fissuresvering a
distance of 6.7 km (4.2 midome composed of multiple segments, before focusing at fissure 8, which
has been erupting continuously since May Rfare than430x 10° m® of lava has been eruptesb far

(as ofduly 15. Most of this volume has come from fissure 8, which is discharging laneestienated

rate of aboutl00m?s. This exceeds the duratioB§ days), erupted volume (12210° m?® of lava), and
peak timeaveragederuptionrate (38 m¥/s; for the first 2 weekof the 1960 eruption. While the current
eruption has not yet lasted as long as the 1955 erupf&8days including pausesjt haserupted far
more lava at a higher ratethe 1955 eruption produce81 x 10° m® of lava at gpeak time-averaged
discharge ratef 31 m®/s (for the first phase of thd955eruption). In this regardthe current eruption
may be more similar to the 1840 eruptiowhich, though onlylasing for 26 dayserupted210x 10° m*
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of lava at &ime-averagedlischarge ratdfor the entire eruption)of 94 m?s. (See Appendix A for brief
overviews of the 1840, 1955, and 1960 erupticeswell aghe 1924 intrusion.

A glance around the LERZ finds numerous large pyroclastic cones indicating repeated atttisity in
area. Ptu Kaliu, which borders the southern edge of Leilestates, and a younger vent complex which
overlies it,are both very close to the location tfe current fissures. Both of these older erupticae
thought to have producedbout200x 10° mé of lava (Moore, 1992). Other eruptions in the area,
including flows eruptedh the late 1700smay have similar volumeBerhaps eruptions in the LERZ only
continue until pressure in thmagmaticsystem partly controlled by vent elevatiolbpecomes todow to
keep the eruption goingrhevolume of thecurrent eruptionhasexceededhat of these older nearby
eruptions.Thesteadydischarg from fissure 8shows no sign of waning supply, suggestaigtively
constantmagma pressurethe lack ofsignificant ground deformation in this area shows that there is
neither storage nor withdrawal from the May intrusisince its initial emplacement

If the ongoing eruption maintains its current style of activity at a high eruption rate, then it may take
months to a year or two to wind down. While this seems to be the most likely outcome, a pause in the
eruption, followed by additional activity, cannot be ruled out, nor can an abrupt cessation or a transition
to steady, longetived activity at a lower effsion rate.

The shield complex of Heiheiahul5 km 6 mi)upslope, represents a more voluminous eruption that

could have lastedeveralyears (Moore, 1992)similar to the 35yearlonge r upt i on .8dthoPu‘ u * O
these eruptions started withseverdho rt “a‘ a f | ows (8.2 mipabhde’ #m(@3dnm)ng a 3.
long fissuresystem respectively, before centralizing to a single vévibore, 1992 Wolfe et al, 1988)

and eventually eruptingube-fed pahoehoe flowsThe 2018 LERZ eruption haserupted | v * a0 a f | ow
far but the eruption rate is high and stable channel system is being elevated by frequent spillovers of

pahoehoe flowsabove Kapoho Crateth e f | ow mai nt ains its tdtke' @a char ac
ocean with a morgoastylava ooing from its interior along its edge$he chang the character of the

channel toward pahoehomaysignal agradualchangeof eruption style and a potentially longer

eruptionwith more destruction of infrastructure.
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AppendixComparisons to other eruptions along the LERZ

The ongoing LERZ eruption is occurring in a similar location to the 1840, 1955, and 1960 LERZ eruptions,
as well as the location of intrusive activity in 1924. Discharge or effusion rates during the peak phases of
the 1955 and 1960 eruptions are very samilo that occurring now. The onset of the current activity,

with fissures opening both uprift and downrift from the initial outbreak, shifting back and forth amongst
these fissures, and starting and stopping erratically, was similar to the 1955 and@@esdi$ptions,

although the 1960 fissure system was considerably shorter so the effects of the eruption were more
focused. The start of the current eruption prior to the continuous eruptiofissiure 8hat started on

May 27, resembles the opening of th85b eruption, but ramped up more slowly and was more chaatic.
The current eruption has not produced high (>50 m?) fountains of 1955 and 1960 eruption, and instead
has evolved into a relatively steady eruptiorfissure 8characterized by low fountaininghd

Strombolian activity that feeds a larg®lume channelized flow.

1840 LERZ eruption: May-30ne 24 (See Coan, 1841)

The 1840 eruption started in the upper East Rift zone and quickly migrated to a fissure just west of
present day Pahmed,the $tr@am béyantalflawyoff in a northeasterly direction and

on the following Wednesday, June 3d, at evening, the burning river reached the sea having averaged
about half a mile an hour in its progress. . . Sometimes it is supposed to have fivevetdles an hour,

and at other times, . . . make no apparent progress. . . For three weeks this terrific river disgorged itself
into the sea with |ittle abatement .’

The fissure sources extended about 6.1 km (3.8 mi) along@WEend parallel to,rad 2.6 km (1.6 mi)
northwest of, the 2018 fissure system. The volume of the 1840 flow was more recently estimated to be
210 x 16 m® at an average rate of 94 s over 26 days of the eruption. The distance from fissure vent

to coast is about 11 km (7 mgrfan average initial advance rate of 3880 m/hr (170250 yds/hr).

Also of interestweret he changes at Kil auea s umifHortseveralgears bef or €
past the great crater of Kilaugsic] has been rapidly filling up, by the rising of the superincumbent

crust, and by the frequent gushing forth of the molten sea below. In this manner the great basin below
the black ledge, which has been computed from three to five hundred feet deep, wasitmegfilled up

by the ejection and cooling of successive masses of the fiery fluid. These silent eruptions continued to
occur at intervals, until the black ledge was repeatedly overflowed, each cooling, and forming a new
layer from two feet thick and upwds, until the whole area of the crater was filled up, at least fifty feet
above the original black ledge, and thus reducing the whole depth of the crater to less than nine
hundred feet. This process of filling up continued till the latter part of Mayp18#en. . .the whole

area of the crater became one entire sea of ignifluous matter, raging like old ocean when lashed into
fury by a tempest. For several days the fires raged with fearful intensity, exhibiting a scene awfully
terrific. For several days. The infuriated waves sent up infernal sounds, and dashed with such
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maddening energy against the sides of the awful caldron, as to shake the solid earth above, and to
detach huge masses of overhanging rocks, which, leaving their ancient beds, piotogae fiery gulf
below. So terrific was the scene that no one dared to approach near it, and trajsitgien the main
road, which lay along the verge of the crater, feeling the ground tremble beneath their feet, fled and
passed by at a distance. Every thindsic]within the caldron is new. Not a particle of lava remains as it
was when | last visited it. All has been melted down andas. All is new ”

While the summit and rift zone activities bear some similarities to 2018 events, the chgicedlorder
is reversed with the summit’s apparent coll apse pl
summit collapse started after the LERZ eruption began.

1924 LERZ intrusion (HVO website)

After years of rising lava levels within, and overlow f r 0 m, Hal ema'uma'u crater,
out of sghtin February 1924. It was followed by an earthquake swarm that began in early April,

reaching a peak on April 23 with ground cracking, faultintgast 3.6m (12 ft) of coastal subsidence,

and hundreds of felt earthquakes indicating the intrusion of magma from the summit into the LERZ.
Ultimately, no lava was erupted.

‘Hal ema‘uma‘u Crater was 115 m (377 ft) deep follo
lower Puna, the cratefloor began to collapse on April 29, deepening to more than 150 m (490 ft) on

May 1 and nearly 210 m (690 ft) on May 7. Frequent dust clouds indicated continuing collapse in the

following days.

“ . mare than 50 explosive events during a-%«&ek periodin May 1924. The explosions were then,

and remain today, the most power f ul at Kilauea si.
as much as 14 tons from the crater. Hal ema‘® uma'® u
(1300 ft), and drastally changed in behaviedor the next 89sic; 84] years it no longer hosted a long

lived lava lake, until one returned in 280

Although there was no LERZ eruption due to this activity, the subsidence and plentiful earthquakes
suggested an intrusion similar the 2018 intrusion and it was followed by summit collapse and
explosive events. No evidence of an offshore eruption has been found after several submarine
expeditions in the area.

1955 LERZ eruption: Februarg @y 26 (see Macdonald and Eaton, 1964)

Thel955 LERZ eruption lasted for 88 days, but consisted of three eruptive periods separated by pauses
in activity.

The first period of the eruption lasted from February 28 to March 7 (8 days), and consisted of fissures
that extended 5.7 km (3.5 mi) from P#lonuaula to Kapoho Crater, along a trend overlapping the
eastern part of the 2018 fissure system, but north of it. The 1955 fissures generally propagated to the
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northeast, but chaotically, with activity starting and stopping and shifting back and fontly #he rift

zone. This behavior was similar to that displayed during the early part of the current activity, but
ramped up more quickly, with longdived fissures, higher fountains and spattering, and more
voluminous lava flows. There was also consideradam and ash venting, which has only been a very
minor part of the current activityThe lava erupted in 1955 was among the most differentiated lavas on
Kilauea.

The first eruptive period in 1955 ended abruptly on March 7, but seismicity continued southwest of the
initial breakout point near the current site of the PGV facility. The second period of the eruption began
March 12 in the area where the continued seisityi was occurring. This area is south of Puu Kaliu,
which is on the southern edge of Leilani Estates. The second set of 1955 fissures overlap with the
western part of the current fissure system, but are south of it. This lava was less e{fobsidr)than

the magmeaerupted during the first eruptive periothat had been stored underground for at least
decades

Activity associated with the second period of the eruption (34 days) along a 7 km (4.3 mi) long fissure
system to the southwest of the first erupt period fissure system, also ramped up quickly, producing
fountains within a few days that were higher than any that have occurred during the current activity,
and sending lava to the ocean. Outbreaks continued to occur progressively farther southitlest, w
some exceptions, producing fastoving flowsFountaining exceeded 250 m (820 ft) by the end of the
first week.Most of the fissures were shalitved (hours to a few days), and a few vents started and
stopped repeatedly. The activity stopped on April 7

After a pause of 16 days, during which seismicity continued, the third period of the eruption started
unexpectedly on April 24 with a resumption of activity at the western fissures. The eruption was
episodic and relatively weak initially, but its vigoadually increased through misllay. On May 16,

there was a sudden increase in output near the west end of western fissure system, with fountaining
and new fastmoving flows. After 32 days of activity, fountaining ended abruptly on May 26,
accompanied by enarked decrease in subsequent absence of notable seismicity.

About 81x 10 m? of lava erupted dense rock equivalentsing 25% void space). The thaeeraged
dense rock equivalenDREdischarge rate of 14 #fs over the 66 days of actual eruption. Cormsied
separately, the three eruptive periods equate to tiraeeraged DRE discharge rates of $isrperiod
1), 18 n¥/s (period 2), and 7 Afs (period 3).

1960 LERZ eruption: JanuargA&bruary 19 (see Richter et al., 1970)

The 1960 eruption, which lagi€or about 5 weeks, opened along nearly the entire 1.4 km (0.9 mi)

length of its fissure system at the onset of the eruption. These fissures behaved erratically for the first
few days, often starting and stopping, but coalesced around a few points arah lfegding fountains

more than 400 m high by the end of the first week of activity. Early activity often included phreatic
steam and ash venting. The high fountaining was accompanied by heavy tephra fall, and a large tephra
cone was built.
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A few weeks late after a substantial edifice, filled with ponded lava, had grown around the dominant
vents, o new fissures openetb the east of, and along the same trend as, the initial linBssures.

This may have been due to an increase in head pressure indlgenatic system in response to
construction of the tephra cone complex and ponded lava.

The lava chemistry changed from meareolved(stored magmajo fresher(directly from the summit
reservoir)about half way through the eruption. This did not seem toseaa change in eruptive

behavior. The dying phase of the eruption lasted from Feb 7 to 20, with a marked reduction in discharge.
While slow deflation at the summit began about 4 days after the eruption started, summit collapse

really began in earnest on abt February 7, coincident with the start of the dying phase of the eruption.

About 122x 10 m® of lava was erupted. The tirveraged discharge rate was about 38s1uring the
first two weeks of the eruption.
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