Question 1:


A matter of SIZE...











Examine an actual test in a cardboard mount, under the stereomicroscope and the corresponding oversize model. Explain with a sketch the measurements you need to make in order to calculate the scaling factor (magnification) relating the model to the actual specimen (1a).  

















Why does the size of microfossils make them more useful than “macrofossils” for dating and correlation of subsurface sedimentary strata (1b)?





�
Question 2:





According to this diagram, in which environment are allogromines (chitinous, i.e. organic-walled forams) the dominant type of foraminifera?





�


�






Questions 3a, 3b: 


suborder TEXTULARINES











�


Use the models or the mounts (and stereomicroscope) of Saccamina or Ammodiscus to match these generic names to the correct pictures of agglutinated foraminifers shown above (label your answers 3a, 3b and indicate for each genus name the correct match among the picture, i.e. left, center or right). 





�





�








NOTE: The texture of the models indicates the test composition. The granular (bumpy) surfaces are those of genera with agglutinated tests.











Do agglutinated tests indicate a benthonic or planktonic mode of life (4a)? How can the test composition of fossil specimens suggest a shallow or deep-water environment (4b)?











NOTE: The texture of the models indicates the test composition. The granular (bumpy) surfaces are those of agglutinated genera.  





Do not use the models reserved for questions 6-11: their smooth surfaces indicate calcareous tests, and the genera are not examples of agglutinated forams.








�
Questions 4a, 4b: 


suborder TEXTULARINES








Do agglutinated tests indicate a benthonic or a planktonic mode of life (4a)?





How can the test composition (quartz grains, aluminosilicate minerals, sponge spicules, or CaCO3 fragments) of fossil agglutinated specimens suggest a shallow or deep-water environment (4b)?





�
Question 5 (my mistake, this is essentially the same as question 1a… if you explained it then, you do not need to repeat it here).





Find one of the actual specimens on a cardboard mount, and compare its real size to the dimensions of the corresponding oversize cast.  How much larger than the actual shells are the casts, and how can you determine this?


�



Questions 6a-11a:





CALCAREOUS FORAMINIFERA


�





Examine the plaster casts of the various forams and find a total of six that  illustrate each one of the following kinds of tests. There is more than one possible answer for some of the test shapes. NO DRAWING REQUIRED.





6a: unilocular (single chamber)


7a: uniserial (chambers in a single row)


8a: biserial (two rows of chambers)


9a: biserial-uniserial (starts as a single row, finishes as two rows)


10a: planispiral (same chambers are visible from either side)


11a: trochoid spiral (different chambers are visible from either side)





6b-11b: Identify the test compositions of the casts you have just selected and give the genus name. The texture of the models (bumpy surface, as the models shown for Question 3, means agglutinated; a smooth surface indicates a calcareous test)…�
Question 12: 


Different Suborders ar represented: TEXTULARINES, MILIOLIDS (calcareous imperforate), ROTALINES (calcareous perforate), GLOBIGERINIDS (calcareous, large perforations) 





Can you find one example of test shape occurring in more than one Suborder? Name the three genera (12a, 12b, 12c) that display the same type of test, assign each one to a suborder and name the test shape they share.





NO DRAWING REQUIRED.


�



QUESTIONS 13a-d:


TYPES OF APERTURES








Another characteristic used to classify forams at the family/genus/species level is the shape of the test aperture.








�


Find among these tests  examples of four different types of apertures (13a, 13b, 13c, 13d). 





Draw the shape of each aperture (yes, only the aperture - no scale required since these are models), give the genus name and match the aperture type to one of the terms shown on this chart.


�
Observation only.





Examine a specimen of the common mid-Pennsylvanian genus Triticites (and, if available, Pseudoschwagerina). Examine also the hand specimens of fusulinid-rich rocks and the thin section provided.  Some of the tests look like grains of rice. They are typical representative of the prolific Suborder FUSULININA which ranged from the Silurian to the Permian (mostly the second half of the Paleozoic era).


�
QUESTIONS 14, 15:





�





(USE THIS DIAGRAM. )





The tests of the fusulinids is microgranular, giving them a sugary appearance. How are the calcium carbonate crystals oriented within their test wall (14)?








The PORCELLANEOUS miliolids probably evolved from the fusulinids but developed a different type of test structure. The HYALINE rotalines (and their descendants, the globigerinids) developed a third major type of test structure. Compare (in diagram above) the hyaline test structure to those of microgranular and porcellaneous tests. How does the orientation of calcium carbonate crystals differ from a porcellaneous to a hyaline test (15)? This allowed for more light to go through the test…





�
QUESTION 16:


HYALINE, PLANKTONIC FORAMS





�


Most forams lived and still live on the bottom of the ocean in shallow water.  The suborder of the globigerinids is the only one to have adopted a planktonic mode of life. The families Globigerinidae and Globorotaliidae became planktonic in Cretaceous time when their very abundant tests were responsible for the formation of the pure white limestone called chalk (see specimen on display).








Find the model of Globigerina. How would you describe the overall shape of each chamber: flattened or globular (16a)? 





How would you describe the pattern of coiling: planispiral or trochoid spiral (16b)? 





�
Question 16c:





Optional. With a stereomicroscope examine the deep sea oozes (through the glass of the box).  





How is the coiling pattern of some planktonic forams used in paleotemperature reconstructions (16c)?








�





A few species, Globorotalia truncatulinoides in the Pacific ocean, and Neogloboquadrina pachyderma in the Atlantic, show left-coiling tests in periods of relatively cold climate, whereas right-coiling tests predominate during warmer episodes. �
QUESTION 17:


DIMORPHISM





Nummulites is a good example of the dimorphism caused by the alternation of sexual and asexual generations that characterizes many foraminifera . 





�


Examine the specimens of nummulitic limestone from Egypt (the pyramids are built of this stone). There are two sizes of test present.  If you could see the first chamber at the center of the disk, you would find that the large specimens (called the microspheric  form) have a small first chamber. The small specimens (the megalospheric form) have a large first chamber.  NOTE: the vials contain only examples of the microspheric form. In one case the worn out surface reveals the partitions that separate the chambers.








Use this diagram to figure out which ones (the larger tests or the smaller tests visible in the limestone)  are the result of sexual reproduction (17a) and which ones are the result of asexual reproduction (17b).








�
OBSERVATION





RADIOLARIANS





These animals are photosynthetic protists which secrete a delicate test made of opaline silica.  Opaline silica dissolves at greater depths than CaCO3 in seawater but the tests are so fragile that radiolarians these fossils are rarely well preserved.  Still many late Paleozoic and Mesozoic cherts have "ghosts" of these radiolarians scattered throughout.  The test is often spiny, either helmet-shaped (spumellarians) or radially symmetrical (nasselarians).





If time allows, examine the slides of radiolaria under the high power of a petrographic microscope. 





�
QUESTION 18:





Studies of modern calcareous foraminifera have recognised correlations between test wall type (for instance porcelaneous, hyaline, agglutinated), paleodepths and salinity by plotting them onto triangular diagrams. According to the diagram on the right, in which marine (or marginal marine) environments are calcareous forams less abundant than agglutinated forams (18a)? What aspect of the seawater chemistry is being investigated as a potential controlling factor (18b) in this example?  According to the lower right diagram, in which marine environment would you expect to find the greatest diversity of foram types (18c)?


�



�


QUESTION 19:


CONODONTS  





Called "fascinating little whatzits" by some, these fossils are generally 1-8 mm long and composed dominantly of calcium phosphate. 








They are sometimes found in assemblages of up to six different elements that must have belonged to the same animal. The identity of the conodont animal remained unknown until a nearly complete specimen was found in Scotland, in 1983.  Yet they have been exceptionally useful as index fossils since their discovery, in 1856.





Sketch one example each of coniform, ramiform (branching, ray-shaped), rastrate (rake-like), pectiniform (comb-shaped but on a platform) elements from the models (19a). Note that for these models (as for the forams), adding a bar scale is meaningless.





Conodonts are usually recovered by dissolving the surrounding rock in acid. Why can this be done without damaging the conodonts themselves (19b)?





�
QUESTION 20:





Ostracods  








�





These small arthropods resemble shrimps protected by a two-valved shell carried on their back. 




















Examine the slabs showing Paleozoic ostracods. What is their range in size among these specimens (20a)? Why do they lack the growth ridges seen on the external surface of bivalve shells (20b)?





 Ostracods are particularly useful index fossils in non-marine rocks (i.e from brackish or freshwater environments). Why are other fossils so much scarcer in such rocks than in marine rocks (20c)?





�











 





 

















