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Magnesio (Mg)

46.6
27.7
8.1
5.0
3.6
2.8
2.6
2.1
1.7
100
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Figura tomada de Tarbuck, Lutgens y Tasa, 2010.
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(b) No Silicatos
Elementos nativos (Au, Ag, Cu)

Oxidos (02-) e Hidréxidos (OH-) ej. hematita (Fe203) y brucita
(Mg [OH]2)

Haluros cloruros (Cl-), fluoruros (F-), bromuros (Br-), yoduros (I-),
ej. halita (NaCl)

Carbonatos (CO3 2-) ej calcita CaCO3
Sulfatos (S042-) ej. yeso (CaSO4 2H20),
Sulfuros y sulfosales (S) ej pirita (FeS2),

Fosfatos (PO4), Arsenatos, Vanadatos y Boratos ej apatito
(Ca5(PO4)3 (OH,F,Cl)

io Inidcadores Neotropicales
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Esquema de la clasificacién propuesto por
Schnurrenberger et al. (2003):

|ldentificacion de los componentes mayoresy
menores del sedimento.

*Estructura macroscopica del sedimento:
texturas y estructuras sedimentarias
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1. Modificador mayor +

2. Color +

3. Estratificacion +

4. Nombre principal +

5. Constituyentes menores

e.g. Arcilla feldespatica pardo
obscuro rojiza, masiva, con
detritos carbonaceosy
trazas de fragmentos de
gasteropodos.
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Tamano de Nombre del Nombre de la roca

particula sedimento

>2mm Grava Conglomerado o
brecha

1/16 a 2mm Arena Arenisca

1/256 a 1/16 mm Limo Limolita

<1/256 mm Arcillla Lutita
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Espesor de los estratos oSN MER

Ciencfas del Mar y
Limneologia

Estratos --=> producidos por cambios en el patron de
sedimentacién (color, tamafio, mineralogia o componentes).
Pueden presentarse como:

Masivos: estratos > 1 m

Capas >1am
muy gruesas > 100 ¢m
gruesas 30-100 ¢m
medias 10-30 cm
finas 3-10 cm
muy finas 1-3 cm

Ldminas <1 cm

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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Laminaciones,
capas menores a
1 cm de espesor

Limo LMo Arena
ocre verde

Limo rojo  Limo pardo Turba
obscuro

Santa Ma. del Oro, LagoTiticaca, | 5o gysh, Lago Hvitarvatn,
Nayarit, México ~ Peru-Bolivia ps s ion- Fpyy  Islandia
Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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Grupos repetitivos ciclicos o ritmicos:
varvas y ‘ritmitas”.

Varvas
glaciales,
Swiftcurrent
Lake

https://tmi.laccore.umn.edu
/coreFacel/list

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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b .

Sedimentos laminados del lago Santa Ma. del Oro, Nay.
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Limos
sulfidicos
laminados,
Wallowa
Lake, Oregon

https://tmi.laccore.umn.edu/
coreFace/list
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Contactos entre capas

Naturaleza de la transicion entre las capas:

Rectos o curvos
Abruptos o difusos
Gradacionales (normales o inversos)

Los contactos rectos
y abruptos a menudo
evidencian etapas de
erosion o no-depdsito
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slanar planar gradual gradual transiciona!
abrupta erosiva grueso fino grueso
hacia arriba hacia arriba hacia arribz

) ]

/

slano de poligonos raices superficie contacto
| separacion desecacion, suelo, horadada de
exnosicion exnosicion
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Estratificacion convoluta
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Bioturbacion
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Componentes:

1)Sedimento clastico
2)Sedimento quimico
3)Sedimento biogénico

1. Compuesto de granos de minerales, fragmentos de rocas, vidrios volcanicos, de
origen aloctono. Depositado por procesos fisicos aéreos o superficiales.

2. Compuesto de materiales inorganicos autoctonos,

formados dentro del cuerpo de agua por procesos quimicos inorganicos o
bioldgicos: precipitacion por solucion o recristalizacion (calcita, halita, pirita, yeso,
etc.)

3. Abarcan una amplia variedad de mienralogias, pero son esencialmente restos
fosiles de organismos (diatomeas, ostracodos, foras, radiolarios, moluscos, materia
organica amorfa, etc.)

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
POSGRADO EN CIENCIAS DEL MAR Y LIMNOLOGIA
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Clase de sedimento mm Nombre principal Modificador mayor

Clastico Arena Tamafio de grano,

Arena arcillosa Redondez,
Arena limosa Clasificacion,
Limo Fabrica.

Limo arenoso
Limos arcilloso
Arcilla

Arcilla limosa
Arcilla arenosa
Arena-limo-arcilla

Quimico Evaporitas Yeso Mineralogia,
Tamafio
Fabrica
Carbonatos Caliza Mineralogia,
Dolomia Tamafio,
Lodo calcareo Fabrica

% carbonato

Biogénico Carbonaceo Carbon Antracita
Bitumen
Lignito
Turba Taxén de planta, y grado de
fragmentacion.
Sapropel Sapropel

Fosilifero Ooze Clase de organismos
Coquina

o -
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7 Arcilla

Arcilla E Arcilla
arenosa limosa

...,20 20‘ . :
Arena Arena Limo

arcillosa limo arcilloso
arcilla
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La composicion de los granos clasticos puede ser descrita por
la mineralogia utilizando modificadores tales como cuarzo,
feldespato, micas, zeolitas, fragmentos liticos, vidrios,
fragmentos calcareos, yesiferos o sapropelicos (para clastos
detriticos de carbonato de Ca, yeso y materia organica,
respectivamente).

‘ il
Ciencfas del Mar y
Limnelogia

Un gran numero de propiedades sedimentoldgicas o mineraldgicas
pueden ser observadas en ejemplares particulares (alteracion de
feldespatos). En esos casos, el observador debera aplicar su propio
criterio.

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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“Ciencfas del Mar y

Sedimentos dominados por
componentes clasticos, ejemplos

« Conglomerado « Arena limosa
matriz-soportado, en cuarcitica masiva,
capas medias, subredondeada, con
compuesto de grava feldespatos y
angular cuarzo ocasionales granos
feldespatica de anfiboles.

 Arcilla limosa diatomeacea
blanca a moteada (maculas
blancas), masiva en capas
de hasta 5 cm espesor.

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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Sedimentos volcaniclasticos ROSTR RN

« En ambientes volcanicos activos, pueden preservarse
Intercalados con los sedimentos lacustres productos
de caida de actividad explosiva (tefras), o materiales
retrabajados (volcaniclastos en general).

|
3

A). Depdsito de la
tefra “Pémez Tutti
Frutti” del
Popocatépetl en la
secuencia lacustre
de Chalco, ocurrido
hace ca. 17 ka AP

= B) Clasto de pémez
4.5m altamente vesiculado. 20 Now 2011, 120322020 Now 2011 130322 GMT

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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Limnelogia

Esta categoria contienen la mas amplia variedad de
tipos de sedimentos, ya que es amplio el rango de
precipitados quimicos.

Se utiliza el téermino de “lodo” (mud), como el
principal nombre que describe precipitados
microcristalinos.

Distingue dos clases principales:
*Evaporitas
-Carbonatos

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
POSGRADO EN CIENCIAS DEL MAR Y LIMNOLOGIA
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- Evaporitas

Los depdsitos
evaporiticos pueden
formase a gran escala,
al evaporarse el agua
de los océanos, 0 a
escala mas pequeia, en

cuencas
epicontinentales.

Curso Intensivo Interse
POSGRADO EN CIENCIAS DEL
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« Evaporitas
Fosforita o roca fosfatada. Se forma % gl
a partir de acumulaciones de hueso P i relihg
0 excremento de vertebradosoa & P
partir de conchas de invertebrados.

Son importantes porque:

e Pesel10° elemento mas
abundante en la corteza.
 Elemento esencial de valor

nutritivo
 Usado como fertilizante

| FOSFORITA

| LOGROSAN
(CACERXRS)

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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Limnologia

La creta (chalk) esta hecha de
restos calcareos de organismos
MIiCroscopicos

TieeaTo N ISR .
sl te 2Lt
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Precipitacion
Inorganica

'Shells are an example of biochemical sediment
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Cristales de siderita (FeCO3)
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POSGR/TDO %

Es cuarzo criptocristalino y se e ey
presenta en una amplia

variedad de formas y colores.

Puede ser facilmente

distinguido de otros

componentes por su dureza,

ausencia de clivaje y ausencia

de reaccion al HCI.
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Sedimentos dominados por
componentes guimicos, ejemplos

» Caliza gris claro » Calcita micritica (o
laminada (con capas lodo calcareo
de 0.75-1.0 cm), con micritico) pardo
ostracodos con raros claro, masiva,
Charastemas. himeda, con
Contactos nitidos. frecuentes arcillas

feldespaticas y
frstulas de
diatomeas.

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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Puede estar compuesta de bien preservados a
altamente degradados restos de organismos.

Distingue dos clases principales:
*Carbonaceos
Fosiliferos, u oozes o lumaquelas

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
POSGRADO EN CIENCIAS DEL MAR Y LIMNOLOGIA



roAMED
Ciendis del Mary
Limnologia

Particula de carbon
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Sedimentos dominados por —_—
componentes biogénicos, ejemplos

1.00ze diatomeaceo sapropélico negro (10YR 3/2),
masivo, con limites distintivos hacia capas supray
sobreyacientes.

2. Ooze diatomeaceo.
3. Ooze de Phacotus
4. Lumaguela de ostracodos

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
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Ooze diatomeaceo
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Lumaquela de ostracodos
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Beorisica

FORMA DESCRIPCION SMEAR SLIDE

Fecha; Lego:

Observador: Niclea:
Trame:
Muestra:

i ) » P B Litologia:

I [ ] i Wy 1

“ ] : “_.’ ‘J J = \ i l
J‘\ U | 5 ‘ X‘ { n E N Componentes ciasticos % Tamaho de grano
| 1), B Fraccion ercillosa < 4um 4 N cldstica)

v P | 3

1 % { ’ ‘,T ] I | 1 d ] Fraccion mineral visiole: 5
i <1

Cuarzo

P Arcilla 2

Componentes autigénicos %
Calcita

Aagorite

Otros carberalos
Yeso

Sulfaros

FeiMn

Componentes biogénicos %
Osmracedos
Diatzrrivas . .
Inverteorades Udsioste
QOtos

Materia organica
Gr pulen

Otros componentes

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
POSGRADO EN CIENCIAS DEL MAR Y LIMNOLOGIA PAPITT V100215 ¢, ;i io Social: 2019-12/62-680

Disefo: Felipe Herrera Lozano



__UN/M;
POSGR/TDO

Recursos educativos Sy
http://Irc.geo.umn.edu/laccore/

Calnpuses WITCIIES  CTOORSION DUt HOMIS  ROCHES(El — Otel Locatons

myU >  OneStop>

M UNIVERSITY OF MINNESOTA

College of Science & Engineering > Dept. of Earth Sciences > Limnological Research Center > LacCore Visit | Field | Analyses | Repository | Product Sales

Overview

L]A]c] ©@

Policies *
B

LacCore Home LacCore: National Lacustrine Core Facility

LacCore
Facilities Overview LacCore and the associated Continental Scientific Drilling Coordination Office 730 Me gusta
Contact (CSDCO) provide infrastructure for scientists utilizing core samples from Earth's f

{l
continents in their research, through integrated support for coring and drilling {{f ) i , |
|

|
heronndl projects, from project inception through curation. Funded by NSF and the i 4!

i University of Minnesota m
Education — =
Manoomin Project tus en indicar que

LRC History 1 G

Links m mah ’

Forms

T-Shirts ocoleess LacCore

QP Seminar Series

Related Facilities

Lisa Park Boush
& i

Limnological Research

Center

Large Lakes Observatory

Institute for Rock

Magnetism

St..Croix Watershed

Research Station

Stable Isotope Lab

Search LacCore

[Search] e
Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
POSGRADO EN CIENCIAS DEL MAR Y LIMNOLOGIA




TOOL FOR MICROSCOPIC IDENTIFICATION

tmi.laccore.umn.edu OOOCCORE

Funded by NSF Geoinformatics (EAR-1226265)

and a University of Minnesota Interdisciplinary Informatics Seed Grant

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales

POSGRADO EN CIENCIAS DEL MAR Y LIMNOLOGIA

PAPITT IV 100215

Diseno: Felipe Herrera Lozano
Servicio Social: 2019-12/62-680




M UNIVERSITY OF MINNESOTA
- Driven to Discover

Quickstart Tutorials ImageSieve

Tool for Microscopic Identification

TMI is designed to help both the novice and expert identify lacustrine and marine sedimentary components using microscopy. The tool
emphasizes visual reference materials supported by written expert guidance on identification and interpretation.

Our original focus was solely on smear slides of minerals and mineraloids as viewed in the polarizing light (petrographic) microscope, but the
tool has expanded to include biological components that may be encountered while analyzing smear slides, as well as macroscopic
components typically viewed under a dissecting microscope, and some SEM images.

Smear slides are a simple and powerful tool for the characterization of unconsolidated sediment. Used as a part of visual core description, they
provide a tremendous amount of information about past depositional environments, geochemistry and mineralogy, and flora and fauna.

The launch of TMI 2.0 in April 2013 improves usability and introduces the first tutorials. TMI is an evolving resource and would benefit from your
feedback and contributions. Please email amyrbo_at_umn.edu.

TMI Flyer
2011 GSA Poster

TMI is funded by NSF Geoinformatics (EAR-1226265) and a University of Minnesota Interdisciplinary Informatics Seed Grant.
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Campuses: Twin Cities Crookston Duluth Morris Rochester Other Locations

ﬁ UNIVERSITY OF MINNESOTA
Driven to Discover®

Quickstart Tutorials Core face

ImageSieve Inorganic ©Organic Help LacCore

{2 Principal I,:& Muevo Uniqueldentification

Inorganics

Identification Description Distinguishing Tags
Type Features

Mineral Albite Low birefringence. Euhedral polysynthetic- ralu:l.,par
Iath.. possible in e 3 ] nerally subrounded/subangular  twinning
in .,hape. ig Ci n hed from quartz by its 50 pIEIl:ll-:ana.,e
degree cleavage. Pu:lly..ynthetn_ albitic, simple) twinning I1s
diagnosf Sodium endmember of plagicclase solid solution series.

See also feldspar.
"Elongate prisms in multiple domains" -Smoot

Mineral Amphibole Transparent colorless to green, brown, red, yellow, depending on Fleochroic ferromagnesian
mineralogy within the amphibole group. Strongly pleochroic. Subhedral high-relief
Moderate birefringence may be masked by color. Anhedral to Prismatic
euhedral prismatic grains. High relief. Hornblende-zeries minerals
the most common detrital amphiboles. transparent
green

Mineral Apatite Usually transparent colorless. Nonpleochroic. Weak birefringence Prismatic low-birefringence
(white-gray). Prismati ded ctals may be euhedral or Moderate-relief anisotropic
subhedral. Moderate relief. May « r as either detrital grains Colorless euhedral
(derived from fel igneous roc or authigenic/diagenetic crystals  Transparent phosphate
in phosphate-rich environments. heavy-mineral

Mineral Aragonite Transparent colorless. Nonpleochre Extreme birefringence. Rice-shape Carbonate
Distinguished by small (~10 um) a lar (needle-like) or rice-like Acicular =alt
grain morphology. Moderate relief, varying by direction. Twinning Elongate transparent
may be commaon. High-birefringence  colorless

Organisms such as pteropods, most mollusks, and some corals
produce biogenic aragonite.

Contaminant Backer rod contaminant

Lithefacies Banded carbenate
mud

Mineral Biotite Occurs as flakes larger than surrounding material, green to brown Flaky
transparent, may be pleochroic. Low to moderate ‘relief. © Cleavage Pseudo-isotropic
planes frequently visible as platy layers. ssic bird's eye extinction Pleochroic
(mottled, pebbly texture) not always present in smear slide. Very bird's-
low apparent birefringence (pseudo-isotropy) because flakes settle eye-extinction
with {001} in the plane of the slide. However, by tilting the zlide mica
very slightly (e.q., by slipping another slide under the slide) one can transparent
evaluate the true birefringel hanks to Frank Brown, U. Utah, for

CUFSO IntenSiVO lntersemeStI'BI: (Paleo the tip). Biotite has strong birefringe| lorite, whln,h may h:lrm

as an alteration product or a metamorphic mineral, can look similar
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Mostar Uniqueldentification

1d 37
Identification Type Mineral
Name Aragonite

Distinguishing Features

Description Transparent colorless. Nonpleochroic. Extreme birefringence. Distinguished by small (~10 um) acicular (needle-like) or rice-like grain
morphology. Moderate relief, varying by direction. Twinning may be common.

Organisms such as pteropods, most mollusks, and some corals produce biogenic aragonite.
Carbonate

salt

transparent

colorless

External Resources Aragonite on MinDat

Imposters

Images

Unique Identification: Aragonite

Site name: Black Sea (43 00.29 N, 36 00.68 E)
Light type: Plane-Polarized Light

Magnification: not specified

Submitted by: Guy Rothwell

Notes: High power view of tritiform aragonite grains,
resembling grains of rice or wheat, tritiform

Image Tags: none

Unique Identification: Aragonite

Site name: Black Sea (43 00.29 N, 36 00.68 E)
Light type: Cross-Polarized Light
Magnification: not specified

Submitted by: Guy Rothwell

Notes: tritiform

Image Tags: none
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Elaboracion de columnas estratigraficas,
ejemplos
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Archivo
L] c% Cortar

Copiar ~

Inicio Insertar Disefio de pagina Férmulas

Calibri
. N K § -
ar formato -

Fuente

46.95 M6
46.5 M56
45.95 M35
45.65 M55
44.97 M54-M55

45 Sharp
55 Sharp
30 Sharp
68 Erosion
30.6 Sharp

Shale

Shale

44.65 M4
44.437 M54

21.3 Sharp
1.7 Sharp

44.37 M52-M53-M? 160 Sharp

O Escribe aqui para buscar

Datos

Siltstone

Sandstone
Siltstone

Sandstone
Sandstone

Revisar Vista

E‘E‘ Ajustar

Alineacion

100 <none
100 <non

100 <nonex

*H
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Normal Bueno

Clayey silt dark gray
Sandy (fine) silt and sandy clay dark grayish brown, cm thick banded (3-8 cm)

Xoc16-Ty | - Excel

Gl @

Insertar Eliminar Formato

Celdas

Clayey silt grayish brown, black, pale brown olive, dark yellowish brown. Mostly massive with ocassional bands

Sandy (fine) silt brown, very dark brown, decimentric bands (10-20 cm thick)
Clayey silt from very dark dray to very dusky red, black at the base

Clayey silt grayish brown, black, pale brown alive, dark yellowish brown. Mostly faintly banded

» 07: .
\" wa Escritorio L~ EEm Q) ESP ;i:EZFZ”TB E'

PAPITT IV 100215

3 Autosuma ~ A.Y p
en

Ordenary
filtrar
Modificar

Buscary

& Borrar~ seleccionar »

Diseno: Felipe Herrera Lozano
Servicio Social: 2019-12/62-680




sedimentarias

Curso Intensivo Intersemestral: (Paleo)Bio Inidcadores Neotropicales
POSGRADO EN CIENCIAS DEL MAR Y LIMNOLOGIA PAPITT IV 100215




UN /M5
NQR /7 v

LY/ J"/‘"/

gl :
Facies—A Working Definition e

The most useful modern working definition of the term “facies” was given by Middleton (1978), who
noted that:

“the more common (modern) usage is exemplified by de Raaf et al. (1965) who subdivided a group of
three formations into a cyclical repetition of a number of facies distinguished by “lithological, structural
and organic aspects detectable in the field”. The facies may be given informal designations (“Facies A”
etc.) or brief descriptive designations (“laminated siltstone facies”) and it is understood that they are
units that will ultimately be given an environmental interpretation; but the facies definition is itself quite
objective and based on the total field aspect of the rocks themselves... . The key to the interpretation of
facies is to combine observations made on their spatial relations and internal characteristics (lithology
and sedimentary structures) with comparative information from other well-studied stratigraphic units,
and particularly from studies of modern sedimentary environments”.

The term facies can be used in both a descriptive and an interpretive sense. The definition above defines only the
descriptive facies. However, it may be useful, as a quick means of communication, to tell a friend that you
worked on a “fluvial facies”. It i1s understood that you have made an interpretation of the rocks you worked on,
and that the term “fluvial facies” encompasses a constellation of features including (in the fluvial example)
sharp-based fining-upward successions with lags at their bases, thin siltstones with root traces, abundant trough
and planar tabular cross bedding, and the absence of marine indicators. It is normally obvious from the context
whether the term facies is being used in a descriptive or an interpretive sense.

Walker (2006).
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cal AP cal aC/dC cal AP cal aC/dC
0 2000 E e —— =

1000 + 1000 . 1000
2000 _— 2000
3000 1000 3000

5000 3000 5000

6000 + 4000 6000

7000 5000 6 08 7000
6000 8000
7000 9000
8000 10,000
9000 11,000
10,000 12,000
11,000 13,000
12,000 14,000
13,000 15,000
14,000 16,000

15,000 17,000
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Central

3.00 mm/ano
0.72 mm/ano

1953 dC
880 aP

1.91 mm/ario 0.59 mm/ano

Asociacion

de facies 1:
CC+CF+NC+ND+ 0.90 mm/afio
CB+NB+NA+CA

0.73 mm/ano

0.58 mm/ano

Asociacion 0.35 mm/afo
i de facies 2:
O-or mmfano NF+NE+CF+CD+ND

8,175

0.48 mm/afio Asociacion

- — ——de facies 3: Asociacion
10,285 CG+CF+CE de facies 4:

11,540 NJ+NI+NH+NG 0.95 mm/ano

0.36 mm/ano

Tm
escala de secuencias
estratigraficas
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