Review checklist for laboratory test, Wed. April 2 and Fri. Apr. 4

Materials of preservation

· permineralization



· carbonization

- replacement

· cast versus mold

- internal, external mold

· pseudofossil

- ichnofossil ( = trace fossil)

Rocks:

· distinguish the texture of a sandstone (gritty) vs. mudstone (very fine-grained, often CaCO3-rich)

· chalk is a very fine-grained CaCO3 rock made mostly of microscopic planktonic fossils (forams, among others)

· shale is a clay-rich mudstone (but you may need acid to tell it apart from a dark CaCO3-rich mudstone)

· sedimentary rocks made up from the hard parts of organisms are biogenic (i.e. of biological origin), but they consist mostly of minerals such as CaCO3, SiO2, calcium phosphate, that are not organic compounds.

· an organic-rich rock (i.e. rich in carbon derived from incomplete decay of soft tissues of plants or animals) is darker than an organic-poor rock because pure carbon and many hydrocarbon liquids or bitumen are dark.

Foraminifera

· protists (eukaryotes)

· textularids (benthic)

· all marine depths

· diverse test shapes: unilocular (1 chamber), uni/bi/triserial, planispiral, trochospiral.

· fusulinids (benthic)

· extinct, Paleozoic

· rice grain-like cm-size shells of microgranular tests

· miliolids (benthic)

· no pores, complex coiling of long chambers

· rotaliines (benthic): porous tests, diverse in shapes

· globigerinids (planktic)

- globular chambers, usually trochospirally coiled, with thin walls and (usually) numerous pores

Ostracodes

· arthropods

· smooth valves of calcite (molted throughout life of the animal), and small size (most are < 5mm long) set them apart from bivalves and brachiopods

· useful index fossils in non-marine sedimentary rocks because several genera tolerate brackish water (as do some  bivalves & gastropods)

Conodonts

· tooth-like oversize casts

· calcium phosphate

· actually mm-size microfossils

· mouth parts of animals (primitive swimming marine vertebrates)

Poriferans

· all sessile filter feeders with collar cells, canal system

· stromatoporoid

· pillars & laminae (best seen in thin section)

· common Paleozoic reef builders

· tell them apart from stromatolites (trace fossils who trapped sediments, so grains are often visible)

· demosponges include:

· spongin skeleton

· lithistids: Astylospongia, Siphonia
· hexactinellids

· siliceous spicules. E.g., Hydnoceras
· calcisponges

· calcareous spicules. E.g., Astraeospongia
Oddballs:

· conularids (possibly jellyfish-like cnidarians)

· Receptaculites (green alga formerly thought to be a sponge)

Cnidarians

· radial symmetry, with stinging cells

· Ediacarans may have been jelllyfish, sea pens

· anthozoans (corals)

· Paleozoic corals belonged to 2 orders

· tabulate: all colonial, with spiny septa, tabulae

E.g. Favosites, Halysites, Syringopora
· rugose: solitary, horn-shaped, large septa in the "tetracoral" pattern may show bilateral symmetry

E.g., Caninia (solitary), Cystiphyllum
· rugose: colonial, more or less tightly integrated

· Hexagonaria, Lithostrotion
· Mesozoic-Cenozoic corals are scleractinians (new order): colonial or solitary, septa leave ridges on outer walls, septal pattern is hexacoral (multiples of six). E.g., Fungia (solitary), Porites (colonial), Agaricia (colonial)

Bryozoans

· lophophorate filter feeders, always colonial

· zoecia are up to .5 mm in diameter 

· many Paleozoic orders, most common were the

· trepostomates (encrusting or stick-like). E.g., Hallopora, Constellaria, Prasopora.

·  fenestrate (lacy sheets). Eg.,  Archimedes, Fenestella
· easy to confuse with smaller tabulate corals (also colonial)

· 6 out of 7 Paleozoic orders went extinct around the late Permian

· cheilostomates, most abundant today, secrete tiny box-like housings rather than tube-like housings

· modern bryozoans (cheilostomates) have a different skeleton but similar variety of shapes (encrusting, branching, platy, domal)

Most colonial reef builders (corals, stromatoporoids, bryozoa) and stromatolites show a similar range of shapes (massive, columnar, domal, ramose= branching, platy) so the overall shape is not terribly diagnostic. You must look for the size of individual housings and the presence of structures like septa, etc…

Trilobites

· marine arthropods divided in 3 lobes: axial and pleural

· Paleozoic only

· gills on biramous, jointed legs (rarely preserved)

· index fossils in Cambrian and Ordovician

· Cambrian trilobites: most have wide cephalon, small tail, many thoracic segments. Eg.: Olenellus. The exception: agnostids, much smaller, blind and isopygous.

· rest of Paleozoic (post-Cambrian): specialization including different types of eyes (holochroal, schizochroal, eg. Phacops), capacity to enroll (e.g. Calymene), spines, fusion of segments into pygidia that match the shape & size of cephalons (isopygy, eg. Isotelus), reduced pleural lobes in planktonic genera, enlarged glabella (in predators), specialized hypostome

· trilobites often disarticulated after death: free cheeks break along suture from fixed cheeks, thoracic segments and tail fall apart.

Brachiopods

· lophophorate filter feeders

· two valves, usually equilateral but unequivalve

· most inarticulate brachiopods secrete a chitinophosphatic shell

· inarticulate Lingula is tongue-shaped, and infaunal 

· few brachiopods secrete an aragonitic shell (trimerellids)

· most brachiopods secrete calcite valves, articulated, with each valve showing teeth or sockets and muscle scars

· most brachiopods anchor themselves with pedicle

· pedicle valve with opening near the hinge: pedicle was functional

· open delthyrium (triangular hole at the hinge): functional pedicle

· several brachiopods lost the use of the pedicle: no hole is visible.

· each order has a characteristic shell shape. You should be able to distinguish: orthid (unequally biconvex), pentamerid (large, very biconvex, large septum inside), strophomenid (usually long hinge line but late Paleozoic suborders include spiny productids, chonetids and coral-like richtofenid), spiriferids (pair of wings, brachidium is a spiralium), rhynchonellids (zig-zag commissure), terebratulids (smoother shells, narrow hinge).

· brachiopods lying on a muddy substrate were generally flatter (especially their brachial valve) and often spiny, unlike those anchored by a pedicle to a firm substrate.

· shell shape description (biconvex, plano-convex, convexo-plane, concavo-convex or convexo-concave): always name the brachial valve first, followed by the pedicle valve.

· pedicle valve is the larger of the two valves (look at the hinge)

· most brachiopod orders died at or shortly after the Permian, and the rhynchonellids and terebratulids are the main survivors today.

Bivalves:

· molluscan filter feeders or deposit feeders

· valves are mostly aragonite, inner layer is nacreous (pearly) and outer layer (periostracum) is organic-rich, often pigmented.

· in most cases, each valve is asymmetrical (unequilateral) but the two valves are mirror images

· main ecomorphic types: 

· byssally attached epifaunal (Avicula, Mytilus) valves show a byssal notch and are unequilateral, valve has 2 muscle scars

· shallow (Mercenaria) and deep (Mya arenaria) infaunal bivalves show a bend in their pallial line, 2 muscle scars

· swimming (Pecten) is equilateral, strongly ribbed, 1 muscle

· cemented (oysters, Ostrea, Crassostrea, Spondylus), 1 muscle scar

· boring bivalves (Teredo, Lithophaga) leave trace fossils (e.g. Teredolites)

· pallial line marks space in shell which siphons could be pulled

· freshwater mussels (unionids) have a thick periostracum (dark, organic outer shell) to protect their shell from dissolution

· two main types of dentition are taxodont (many even teeth along the straight hinge line) or heterodont (a few large teeth in hinge area near the beak, several smaller ones on either side)

· valves are kept open by a ligament in its pit (long, triangular or round near the hinge)

· some unusual forms of oysters (coral-like rudists, coiled Gryphaea) are index fossils during the Mesozoic (mainly Jurassic-Cretaceous).

Cephalopods:

· molluscan predators with chambered cells

· nautiloids have simple, unfolded sutures and central siphuncle

· Endoceras had siphuncular deposits to weigh down its shell.

· ammonoids developed progressively more complex sutures

· goniatitic (broad saddle, pointy lobes)

· Devonian-Permian

· ceratititic (smooth saddle, frilly lobes)

· Carboniferous(late Paleozoic)-Triassic(early Mesozoic)

· ammonitic (frilly saddles and frilly lobes)

· Permian-Cretaceous (common throughout Mesozoic)

· nautiloids and ammonoids can be straight (orthoconic) or more or less coiled (planispirally, trochospirally, in open coils)

· smaller chambers are used as a buoyancy mechanism

·  heteromorphs is name given to Mesozoic ammonoids that developed unusual shapes

· Nautilus, a nautiloid (not an ammonoid) is the only genus of shelly marine cephalopods to have survived the mass extinction that separates the Mesozoic from the Cenozoic.

· the combination of complex suture patterns, diverse shapes and diverse shell ornamentation (ribs, keels, knobs) on outer part of shell make ammonoids the best index fossils for the Mesozoic

· ammonoids are distinguished from nautiloids by their sutures (goniatitic, ceratitic or ammonitic) and their ventral siphuncle.

· internal molds of ammonoids are unlike those of gastropods because of their chambers separated by characteristic septa.

· like bivalves, shelly cephalopods secrete a nacreous layer, a prismatic layer and an outer (pigmented) periostracum.

· the suture is only visible if the outer shell has been mostly dissolved, whereas external ornamentation is visible on the outermost surface of the shell.

· coeloids have internal hard parts, much reduced. They include belemnites (who secreted a cigar-shaped internal guard of calcite) as well as squids and octopi (hardly any fossil record because the internal hard parts were even smaller).

