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tfr?f constituent iy el During the last decade, erosion at Mt. St. Helens has been very intense, generating
L R 9 several new deposit outcrops. Most of the outcrops are made of material with a low
mount, ) knovs. 4)  ©h 7, s i e W - degree of consolidation and enormous thicknesses. Granulometric sampling done with

adjustable stand for

telescope, 5) 2 ,_; 7 P i L AP e traditional techniques is difficult and dangerous. In such circumstances has been very
efacior 14, 6) x50 E ey b — e SR e, useful to use the remote method developed in our laboratories (Sarocchi et al, 2011;.

telescope viewfinder, g% % ' e e e e - Moreno-Chavez et al, 2015; Sarocchi et al, 2016 -submitted-). Alongside to the extensive
) DSLR camera with : v \ : :

180 mm telephoto  _GHAmER .o - = WE Xy ) A AR S T work done with traditional methodology (Brand et al., 2014; Brand et al., 2016), we

lens; 8) aluminum e’ i S, ; " : o 557 8 . . : -

pentagonal support, 9) - TR . o TR AR i £ AN G . i S conducted three campaigns during the years 2011, 2012 and 2015 using remote optical
m reen laser B A _ o Le VAR {4 N 5 74 NN B\ - - Sopal P a - - . .

St preleE: g | ) AN p T ST . oy techniques. During these campaigns 20 outcrops have been studied (most of them along

oieating System  enaerilil XY A N R D s OB S the main ravines). In each outcrop has been obtained an ultra-high resolution panoramic

6x30 viewfinder, 11) . o R " AT A A SR T (R R Moyien el - . . . . . .

precisioninclinometer. e U N LA Y 2 | ey te e 1 AR, L N S iImage, three vertical granulometric profiles and an integral sieve analysis of each of the

depositional units.

Through software developed in the lab. LAIMA (software that is freely available on the
page http://www.laima-uaslp.org/) it is possible to study the optical textures
automatically. Quantitative image analysis allows to build vertical profiles and optical
granulometric maps of the main statistical parameters (Moreno-Chavez et al, 2015;.
Sarocchietal, 2016 -submitted-.).

LROG granulometry

MEDIAN (FSD) AUBINE M B ~ TUNIT The optical granulometric analysis are obtained by means the
| . N Rosiwal Stereological method (Sarocchi et al., 2005; Sarocchi
"0l B N et al., 2011), and a software (freeware on the website of

T = = LAIMA) OPTGRAN-CS (Moreno Chavezetal., 2015).

In the figure to the left is shown an example of analysis

Sevg_ral exposures at_ MSH are inac_:c_essible_or con_tain a high concentrat.ion_of blocks, renc_jering i PR . gggggpe%dwﬁ% t&eraegiltgztl)‘t;g; Sypglzzgigglag;iS;itr'ii
traditional field sampling methods difficult to impossible. In response to this field challenge, in the T S SO | ™ .» LONTIE [0 analysis (sieving + coulter counter). The statistical results
UASLP-LAIMA laboratory it was developed the Laser Remote Optical Granulometry (LROG), a new sige. TR ekt NS | EX = (obtained using DECOLOG 5.4 software, ) point out
iInstrument and method that allows for the remote textural study of outcrops of sedimentary deposits e e - 'j 2 AU differences (Table 1). The differences can be explained
based on high-resolution imaging and stereologic techniques. LROG has been used to measure fabric W | > )| TN N el considering thatin the optical particle granulometry, clasts

L P S : o : : o 4 e | finer than 0.5 -0.25 mm are lost and they can be a significant
and grain size distributions for lithic-rich regions of the MSH PDC deposits in areas that are otherwise - e e : | a5 Seeiton o he (il [Fuiieimes die eenuemsiy o |LROE

Inaccessible. : 7 96 g | 30 describes the whole distribution of the unit on the contrary to
The LROG instrument consists of a high resolution digital camera (7), stand-alone or coupled to a small e s | [ classical granulometry that analyze specific points.
telescope (5), in parallel to a three laser projection system (9) (calibrated by means of a separated . # . : B Table 1
I’eﬂeCting panel)_ A i s | | --=-""'V'k_________§l 00 - LROG mean Class. Mean (a)  Class.c (a) [ Class. Mean (b)  Class.  (b)
The method consists in taking high-resolution images of the outcrop, which can be several tens of meters PO o B0 A B0 B0t 2 10 600
away, containing the three laser points that act as a precision reference scale. This scaling system is

independent to the distance of the instrument to the outcrop.

During the analysis phase, a set of lines, parallel to the sedimentary deposit, are superimposed to the

Image which also contains the reference points. The length of the intersection of each line with each

particle is measured and tabulated (Sarocchi et al., 2005). Depending on the optical system and the

distance to the outcrop, particles as low as 0.1 mm up to several meters can be measured precisely.

Resolution enhancement techniques

T W Ty, T - - - Tl v . r B oy T = » Borselli, L., Sarocchi, D., 2004. Deconvolution of Mixture's Components Inside Particle Size
1 - < & . ? X Distributions (DECOLOG) [Online]. Available: (http://www.decolog.org/) (Accessed May 2016).
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affected by atmosheric turbulence. When photographs chanmelzaton Mourt St Holons, Washington (USA). J.Voleanel Geotherm. Res, 276,19-214. i
are taken from tens or hundreds of meters away, from . ; The study of apparent fabric on " Cumront dynamics: Insight from 16 May 1980 deposits at Mount St. Helons, Washington (USA) L

one side to another in a ravine during the hot hours of o outcrops high-resolution images,

g
J.Volcanol. Geotherm. Res. 321, 1-17. 41. |

« Capaccioni, B., Sarocchi, D.,1996. Computer-assisted image analysis on clast shape fabric from the
Orvieto-Bagnoregio ignimbrite (Vulsini District, central Italy): implications on the emplacement

the day, turbulence affects a lot the general quality and \ analyzing thousands of particles, . Capacdiont B, Valenti, L. Roccht M.B.L. Nappi, G., Satocch, D.,1997. Image analysis and -
resolution Of the images. In Order to Obtain better " " a”OW to measure Stat|st|ca||y the gior(;Lilsa:4s.tatistics for shape-fabric analysis: applications to lithified ignimbrites. Bull. Volcanol. 58, t.l #
. . . . . e . . . Lodriguss, J. (2003). Perceiving and recording light, range. Photoshop for astrophotographers—A 1
Images we are using image analysis techniques elongated particles preferential g (o basio digial corecn and advancod erhancemen fechniues for asopcios i .
(Speckle imaging techniques) commonly used in SIFEWELIRN, e VEEnes arnel e RS S E Sl O ooy |y B
Planetary Imaging (Lodriguss, 2003). strength of the iso-orientation. Among o B Bl Macias, )L 2005 Consirucion de perfies granulomelricos ce deposios ey

The example at left, corresponds to a high resolution image By - X o C.)therthings’ it a”OVV.S to follow the flow ’ g';?g'ciit:c%sPgL?SﬁztgdﬁOﬂggzsRivLM?aﬁnggol2231?7T1 hf?gj“'y 1999 block-and- ash flow .

obtained from a distance of 240 m using an apocromatic 80 mm o lines of the material at the time of gx%::golggwséggfzgfsgﬂInSIthsonVOICamCgranmarﬂom,/SfromtexwralanalySIS'J'VomanOL
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After the image enhancement, the smallest clasts recognizable T - i?i* = about the flow rheology. Fompeciedssamenian cepesisfomeiiance o Toicanel Seoferm s (ubmEee)

without error (areas > 5-10 pixels) at such distance, measures SASANS # & o R . . )

about 3 millimeters. s |y e | T e | ey R RN TYATRNE Ry g Yellow lines shows the local particle’s

LD D el IS IS S S TR RO IR PP average orientation. The lenght of the : - =
Using Speckle imaging, those optimum exposures S S RTINS ASOR I ANIR PRPEN PR S R arrow is related with the degree of iso- . .
least affected by the atmosphere are chosen and U T T A .75 S FYR T e 0 orientation, green arcs represents the - :
combined into a single image by shifting and adding the b T S s B e sample variance. =
short exposures, providing much higher resolution than e | T e e R LS T g Tk
would be possible with a single exposure. With such
techqlques e through a s:mall portable Iellzsengs s For quantitatively individuate the flow direction of each depositional unit, fifthy oriented samples were collected. These samples are We wish to thank Lorenzo Borsell, Anibal Montenegro Rios, Gerardo Campos Perez,
sl o piEll Cevlilens [ e Esr @ 12t analyzed with the method proposed by Capaccioni and Sarocchi (1995). The flow directions obtained for samples F6, F10 and F45, show (et e e e e e 2l e
TUMIRIEES 2 Uieliees e s o eiEnes consistent results. Fabric data will be very useful to understand the relationship between observed flow directions and the presence of Basica CONACYT projocts (SEP-83301) and CONACYT.Cionsia Bisica- 01201 —
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