Field and core description criteria

Field investigation of deposits is the key to successful study and interpretation of deposits.  The information produced underpins all subsequent interpretation of deposits and informs, during excavation, sampling strategies and recording systems.  Additional recording may be undertaken later in the laboratory on recovered samples but in no way should a reliance be placed on such practices at the expense of field recording.

The following represent the basic requirements for field recording of sediments (additional detail may also be recorded by specialist geoarchaeological practicioners). 

Colour

Use a Munsell chart for sediment samples.   Attempt to record sediment colours under similar conditions (overcast, bright sunlight etc. but avoid mixing conditions).  Record colour when sediment is either wet/fresh or dry/weathered.
Particle size

Particle diameters are determined in the laboratory by sieving or in the field by the texture of the deposit. The Wentworth Scale of particle sizes is commonly used: 

gravel     > 2 mm 
sand        1/16 to 2 mm 
silt           1/256 to 1/16 mm 
clay         < 1/256 mm

Large gravel clasts can be measured directly with callipers or ruler. Note that each category (clay, sand, gravel, cobbles, boulders) may be further separated into fine, medium and coarse. 
Sorting 

How well sorted is the sample? If you can see the individual grains are they of similar size or are a range of sizes present? Power's 1953 indices: extremely well sorted, well sorted, poorly sorted, extremely poorly sorted.  Does one particle size fraction dominate (= unimodal), or are there extremes of particle size (= bimodal, i.e. 2 main particle size fractions, e.g. sand and cobbles), or a range of size with no single fraction dominant (= polymodal)? 

If the sample is bimodal, is the sample clast-supported (= coarse particles volumetrically dominant, particles touching each other, but with an infill of fines) or matrix-supported (= fine material is volumetrically dominant, coarse particles 'floating' in fines)?  

Sediment shape 

Examine the shape of the gravel, cobbles and boulders (if any) in each sample. From each sample, take a random sample of at least 10 clasts and record the roundness of each. Use rounded, sub-rounded, sub-angular, angular.  Also examine the state of the edges of the clasts are they sharp and fresh or smooth and rounded?

Lithology 

Can you recognise any different rock types or minerals? Break some clasts in half with a hammer and attempt to identify the rock type material.

Organic matter and contained fossils

Is there any organic matter, e.g. rootlets or broken twigs, in the samples? If the sample is particularly brown and 'dirty'-looking, then it probably contains some organic matter. If the sediment looks 'clean', then it does not contain any organic matter.  Attmept to assess whether or not fossil material in the form of snails, bones (both large and small vertebrates) and insects are present.

Structure

Structure within sedimentary units consists of the primary features resulting from the way the deposits were laid down.  Basic sub-divisions exist:

Massive: no bedding

Horizontal: where individual layers may be determined that exhibit a broadly horizontal appearance.

Graded: where units gradually change from one to another

Crossbedded: where beds are inclined at angles to each other. 

Recommended reading:

English Heritage 2004 Geoarchaeology.  Using earth sciences ot understand the archaeological record.  English Heritage: London.  31pp.

Jones, A.P., Tucker, M.E. and Hart, J.K (eds.) 1999 The description and analysis of Quaternary stratigraphic field sections.  Quaternary Research Association Technical Guide No. 7.  Quaternary Research Association: London.  286pp.
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Sampling strategy

Sampling of contexts on an archaeological site will depend on the questions being asked of that sediment.  If for example the question is – what is the process by which that sediment arrived then one might look to ascertain the grain size of the sediment.  For a fine grained sediment body (sand/silt/clay) then a 100g sample of the context would suffice in a sealed plastic jiffy bag.  If the context has significant gravel clasts in it then much larger samples would be required (2-100kg depending on the size of the gravel clasts – the larger the clasts the larger the bulk sample needs to be).  Similar sized samples (100g) of sediment are required for geochemical analysis of sediments to source sediments, look for ADNA, trace elements etc.  For sampling for pollen, diatoms, forams, ostracods 100 g samples are adequate.

Sampling intervals will depend on questions, stratigraphies etc.  for fine resolution sampling 2cm thick continuous samples are good.  For coarser resolution 1-2cm thick samples every 5-10cm are adequate.

For many purposes taking of a soil monolith through the stratigraphy is best (see pics).  This retains the sediment in context and undisturbed and sampling intervals can be determined in lab and then modified on the results of assessment.  Ideally a sediment monolith tin would be 50cm long – things like square plastic downpiping are idea.  If possible these should be hammered into the section until the back of the monolith is flush with the section surface and then cut out after labelling top and bottom.  Alternatively the section can be cut back into the shape of the monolith and the monolith pushed over the cut out shape and then labelled and cut out.

For soil/sediment micromorphology a different approach is taken.  Soil micromorphology takes samples 10cmx8cm approx. from a face but where the sediment is taken back to the lab. Impregnated with resin.  Dried then cut into a thin section and examined under the microscope.  Such a slide can reveal site formation processes.  This is very useful if you think there is a floor or old landsurface present.  I use the tin foil take away containers.  Here a block of the sediment is cut out of the face.  The tin foil tray pressed over it and then cut out.  It is very important the sample is labelled with top and bottom and then sealed with cling film to prevent drying.  

All sample locations should be photographed with samples in ground and drawn onto sections.

Glossary of terms

A.

allochthonous Deriving from a distance: not native to a place.

alluvial fan Land counterpart of a delta . An assemblage of sediments marking place where a stream moves from a steep gradient to a flatter gradient and suddenly loses transporting power. Typical of arid and semiarid climates but not confined to them. 

alluvium  Sediment derived from moving water.

angular unconformity  An angular unconformity is one in which the beds below the unconformity dip at a different angle than the beds above it. 

anthrosol  Anthropogenic soils

assemblage The collection of minerals that characterize a rock or a facies. 

authigenesis The process by which new minerals form in a sediment or sedimentary rock during or after deposition. 

autochthonous  Originating in the place where found.

B.

back swamp A swamp that forms in the low lying flood plain behind a levee. 

bankfull stage A stream discharge that just fills the stream channel. 

bar 1. A mass of sand, gravel, or alluvium deposited on the bed of a stream, sea, or lake, or at the mouth of a stream 2. A unit of pressure, approximately equal to atmospheric pressure at sea level. 

base flow Ground water that enters a stream channel, maintaining stream flow at times when it is not raining. 

base level Of a stream is the point below which the stream cannot cut. A temporary base level along a stream, such as a lake may be removed by stream action . Ultimate base level is the ocean. 

basin A synclinal structure, roughly circular in its outcrop pattern, in which beds dip gently toward the center from all directions. 

biogenic sediment Sediments produced directly by the life processes of plants or animals. 

biogenic sedimentary rock A sedimentary rock composed primarily of biogenic sediments. 

bioturbation The turning and mixing of sediments by organisms.  

braided stream A stream with a complex tangle of converging and diverging channels separated by sand bars or islands. 

breccia A clastic rock in which the gravel-sized particles are angular in shape and make up an appreciable volume of the rock. 

C.

catena Sequence of soil profiles varying down slope o similar sediments.

clastic Refers to rock or sediments made up primarily of broken fragments of pre-existing rocks or minerals. 

colluvium Sediment moved downslope by sheet wash or mass sliding.

relationships with constituent data classes in a place.

correlation Process of establishing contemporaneity of rocks or events in one area with rocks or events in another area. 

creep 1. The very slow, generally continuous downslope movement of soil and debris under the influence of gravity. 2. The movement of sand grains along the land surface. 

crevasse 1. Breach in a natural levee . 2. Deep crevice or open fracture in glacier ice. 

D.

dendritic drainage A stream pattern that, when viewed on a map or from the air, resembles the branching pattern of a deciduous tree such as a maple or oak. 

denudation The sum of the processes that result in the wearing away or the progressive lowering of the Earth's surface by weathering, erosion, mass wasting, and transportation. 

depositional environment The nature of the environment in which sediments are laid down. They are immensely varied and may range from the deep ocean to the coral reef and the glacial lake of the high mountains. The nature of the depositional environment may be deduced from the nature of the sediments and rock deposited there. 

detrital sediments Sediments made of fragments or mineral grains weathered from pre-existing rocks. 

diamicton  Redeposited regolith lacking sedimentary structure and sorting, e.g. tills.

differential weathering Weathering that occurs at different rates, as the result of variations in composition and mechanical resistance of rocks, or differences in the intensity of weathering processes. 

directed pressure Pressure applied predominately in one direction, rather than uniformly. 

discharge In a stream, the volume of water passing through a channel in a given time. 

disconformity An unconformity in which the beds above the unconformity are parallel to the beds below the unconformity. 

distributary channels Stream channels that fan out from the upstream point of the delta and carry the sediments that build the delta. 

drainage basin The area from which a stream and its tributaries receives its water. 

drainage divide The line that separates one drainage basin from another. 

E.

eluvial  Of the leached zone of epipedon, where water removes salts, oxides and clays in solution or suspension.

equifinality  The principle that any particular state of a system can be achieved by many different historical combinations of variables or system trajectories.

erratic A stone or boulder, glacially transported from place of origin and left in an area of different bedrock composition. 

F.

fan, alluvial  A triangular pile of complexly interbedded sediments built by a stream where channel gradient changes abruptly.

flash flood A flood that rises and falls very rapidly. 

flashy stream A stream with a high, short flood peak and short lag time. 

flood Peak flow that tops the banks of a stream channel. 

flood recurrence interval The number of years of record plus 1 divided by the rank of each maximum annual flood. 

floodplain Area bordering a stream over which water spreads when the stream tops its channel banks. 

G.

gradient Slope of a stream bed or hillside. The vertical distance of descent over horizontal distance of slope. 

ground water table see water table . 

ground water Water beneath the Earth's surface. 

gyttja  Muddy deposit consisting of plant detritus, often with algae as important components.

H.

Holocene  The ‘most recent’ geological time: epoch following the most recent ice age, the past 10,000 years.

humus The generally dark, more or less stable part of the organic matter in a soil, so well decomposed that the original sources cannot be identified. 

hydraulic gradient The slope of the water table. Measured by the difference in elevation between two points on the slope of the water table and the distance of flow between them. 

hydraulic head see head. 

hydrograph Graph of variation of stream flow over time. 

hydrologic system (or hydrologic cycle) The pattern of water circulation from the ocean to the atmosphere to the land and back to the ocean. 

I.

illuvial  Zone of epipdon where groundwater deposits material from suspension or solution.

isostasy The condition of equilibrium, comparable to floating, of units of the lithosphere above the asthenosphere . 

isostatic change in sea level A sea level change due to change in load on Earth's crust. 

L.

lag deposit  Coarse particles left behind on a surface scoured by wind that removed the fines.
lag time The delay in the response of stream flow between precipitation and flood peak. 

laminar flow Fluid flow in which flow lines are distinct, and parallel and do not mix. 

M.

mass movement The downslope movement of material under the influence of gravity. 

matrix  Any enclosing medium that maintains the relative positions of archaeological remains and defines their immediate physical and chemical environment.

meander A sharp bend, loop or turn in a stream's course. When abandoned, called a meander scar or an oxbow . 

metamorphic rock A rock changed from its original form and/or composition by heat, pressure, or chemically active fluids, or some combination of them. 

moraine Landform made largely of till. 

mud cracks Cracks, generally polygonal, caused by the shrinking of a deposit of clay or silt under surface conditions. 

N.

neck cutoff Occurs as a river cuts through the narrow neck of a meander. Sometimes called simply a "cutoff." 

O.

outwash Beds of sand and gravel laid down by glacial melt water 

outwash plain A plain underlain by outwash. 

overbank deposits Sediments deposited from flood water on the flood plain. 

oxbow An abandoned meander . 

oxbow lake A lake in an abandoned meander. 

P.

paleosol A buried soil horizon of the geologic past. 

pedogenesis  Process of soil formation at the surface of sedimentary bodies.

peneplain Low gently, rolling landscapes produced by long-continued erosion. 

perched water table A water table that develops at a higher elevation than the main water table. 

periglacial Refers to conditions in a near glacial climate. 

permafrost table The depth in a permafrost region at which the maximum temperature reaches 0o C. 

permafrost Soil conditions prevailing in area whose mean annual temperature is 0o C. 

permeability The capacity of material to transmit water or other fluids. 

placer A surficial mineral deposit formed by mechanical concentration of valuable minerals from weathered debris, usually through the action of stream currents or of waves. 

plaggen soils  Cultivated soils enriched with manure and/or turves: a kind of anthropic epipdon associated with plows.

Pleistocene.  The last 1.6-2 million years (often synonymous with the ice ages) excluding the Holocene.

pothole A hole or basin cut into bedrock of a stream by the abrasive action of pebbles and sand swirled by turbulent stream flow. 

Q.

Quaternary. Post-Pliocene time.  Generally taken to represent the period of the ice ages or the last 1.6-2 million years.

R.

rectangular drainage A pattern in which a stream and its tributaries follow courses marked by nearly right angle bends. 

regolith A layer of unconsolidated fragmental rock material. 

regression  Fall of sea level or rise of land, exposing landforms previously under water.

roundness The degree to which a sedimentary particle's corners and edges are rounded. 

RSL (relative sea level)  Sea level relative to a land surface, acknowledging only relative movement, without claims for which component moved.

runoff The precipitation that runs directly off the surface to stream or body of standing water. 

S.

salt-water invasion Displacement of fresh surface or ground water by the advance of salt water. 

saltation A process of sediment transport in which a particle jumps from one point to another. 

sedimentary facies An accumulation of deposits that exhibits specific characteristics and grades laterally into other sedimentary accumulations that were formed at the same time but exhibit different characteristics. 

sedimentary rock Rock formed from the accumulation of sediment, which may consist of fragments and mineral grains of varying sizes from pre-existing rocks, remains or products of animals and plants, the products of chemical action, or mixtures of these. 

sinkhole Depression in ground surface caused by collapse into a cave below. 

sinking stream A stream that empties into the underground into a cave, usually through a sinkhole. 

places modified or even made by human activity, containing living matter, and supporting or capable of supporting plants out of doors. 

soil horizon A layer of soil that is distinguishable from adjacent layers by characteristic physical properties such as texture, structure, or color, or by chemical composition. 

soil moisture Ground water in the zone of aeration 

soil structure The combination of soil particles into aggregates or clusters which are separated from adjacent aggregates by surfaces of weakness. 

soil texture The physical nature of the soil, according to its relative proportions of sand, clay, and silt. 

sorting The range of particle sizes in a sedimentary deposit. A deposit with a narrow range of particle sizes is termed "well-sorted." 

spring Occurs at the intersection of the water table with the ground surface. 

storm surge A ridge of high water associated with a hurricane and which floods over the shore . 

stream capture see stream piracy. 

stream order A classification of the relative hierarchy of stream segments in a drainage network. 

stream piracy (stream capture) The natural diversion of the headwaters of one stream into the channel of another stream that has greater erosional activity and flows at a lower level. 

stream terrace A relatively flat surface along a valley, with a steep bank separating it either from the floodplain, or from a lower terrace. 

suspended load The amount of material a stream carries in suspension. 

suspension A method of sediment transport in which the turbulence of a fluid is able to keep particles supported in the fluid. 

T.

talus A slope built up by the accumulation of rock waste at the foot of a cliff or ridge. 

taphonomy  Study of the processes leading to burial and fossilzation.

terrace  Segment of floodplain or erosional surface abandoned by river incision.

texture The general appearance of a rock as shown by the size, shape, and arrangement of the materials composing it. 

thanatocoenosis  Death assemblage; a deposit of fossils.

"The present is the key to the past" A shorthand reference to the principle of uniformitarianism . 

transgression  Advance of sea over land, caused by rise of sea level or subsidence of land.

travertine (tufa) Variety of limestone which forms stalactites and stalagmites and other deposits in limestone caves (dripstone) and the mouths of hot and cold calcareous springs. 

tufa see travertine . 

turbulent flow Fluid flow in which the flow lines are confused and mixed. Fluid moves in eddies and swirls. compare laminar flow. 

U.

U-shaped valley A valley carved by glacier erosion and whose cross-valley profile has steep sides and a nearly flat floor, suggestive of a large letter "U". 

unconformity A buried erosion surface separating two rock masses. 

uniformitarianism The principle that applies to geology our assumption that the laws of nature are constant As originally used it meant that the processes operating to change the Earth in the present also operated in the past and at the same rate and intensity and produced changes similar to those we see today. The meaning has evolved and today the principle of uniformitarianism acknowledges that past processes, even if the same as today, may have operated at different rates and with different intensities than those of the present. The term "actualism" is sometimes used to designate this later meaning. 

W.

water gap A gap in a ridge or mountain through which a stream flows. 

water table The surface between the zone of saturation and the zone of aeration. 

waterfall The perpendicular or very steep descent of a stream. 

wind gap An abandoned water gap. 

Y.

yazoo-type river A tributary stream unable to enter a main stream because of natural levees along the main stream. It flows in a backswamp area, parallel to the main stream until it finds an entry to the main stream. 

