Dino Trek 2007

Where: South San Gabriel Riverbed, West of Hwy 183

What we will see there: 


Rocks:
Pgs. 2-5



Limestone



Marl



Dolomitic Limestone



Shale


Fossils:
Pgs. 6-10



Oysters



Gastropods (snails)



(possibly sea urchins and ammonites)



shrimp burrows



Dinosaur Tracks! (most likely made by Acrocanthosaurus)
Pgs. 11-12


Critters:



Lizards



Spiders



Birds

Geology of the area: upper Glen Rose Formation rocks, which belongs to the lower Cretaceous Period
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GEOLOGICAL ENVIRONMENTS

Structure of the Earth

The earth is like a ball with different layers. It is made of rocks and iron. Iron forms the innermost layers because it is heavy. Rocks float on top of the iron core. No one has ever seen anything from the deep inner parts of the earth, but we know about them because of magnetism, gravity, and echoes from earthquakes. The rocks we see are from the crust, which is so thin compared to the rest that it would be thinner than the skin of a balloon.

The crust rides on plates that move slowly over time and rub and crunch together at their edges. Earthquakes and mountain ranges come from these collisions. Volcanoes occur where the plates split apart. All of this happens because the inner part of the earth is very hot, and the heat does these things as it escapes.
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Kinds of Rocks

Rocks are made mostly of the elements silicon and oxygen. Many other elements are involved to a lesser degree, and some rocks are made of other elements entirely. Rocks are composed of minerals, which are natural crystals. Crystals do not have to look like gemstones, but gemstones are crystals. Each kind of crystal gives the rocks it occurs in some special characteristics.

Rock form in the crust of the earth because of three basic processes - (1) melting and solidifying, (2) breakup and settling, and (3) chemical reactions. The first of these produces igneous rocks, and we are familiar with them from volcanoes. The second forms sedimentary rocks which occur in accumulated layers. The third of these occurs as metamorphic rocks, which have been changed from something else by heat and pressure.

Igneous Rocks

Volcanoes are the place where molten magma from deep in the crust comes out on the surface. When this happens, lava may solidify as flows. Also the ash and debris thrown into the air falls to the ground to form a layer (ignimbrites). If the magma never reaches the surface, it forms plutonic rocks like granite, the beautiful rock our capitol building is made from.

Sedimentary Rocks

When material falls from the air or settles from water to make layers of mud, dust, sand, or debris, the rock that forms when these layers harden is sedimentary rock. Clastic rocks are formed from deposited particles, making rocks like sandstone or shale. Chemical sediments form when something makes water precipitate solids from it. Biological activity does this by forming shells from the chemicals in the seawater. These become fossils or limestone. When water dries up in a desert, any chemicals in it form salt on the ground that can become evaporite rocks.

Metamorphic Rocks

Metamorphic means "changed form." Metamorphic rocks start off as some other kind, and are affected by conditions deeper in the earth because they are buried under other layers of rock. Deep in the earth there is much heat and pressure, and these do to rocks much the same as an oven does to cooking food. It causes chemical reactions between the different kinds of crystals. When rocks are subjected to geothermally warmed water, they form hydrothermal rocks. Many of the valuable mineral ores of the world are these kinds of rocks. When rocks are buried very deep for a long time, they form regional metamorphic rocks such as schist or gneiss, which can be the source of many precious gemstones. When the temperature is so high that the rocks begin to melt, migmatite forms.

You may have noticed that the different kinds of rocks can blend into each other to varying degree. Migmatite is intermediate between igneous and metamorphic, with features of both. Ignimbrite is intermediate between igneous and sedimentary, because debris shot from a volcano lands on the ground to form clastic layers.
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Rock types we will find:

Limestone:
Limestone is the most abundant of the non-clastic sedimentary rocks. Limestone is produced from the mineral calcite (calcium carbonate) and sediment. The main source of limestone is the limy ooze formed in the ocean. The calcium carbonate can be precipitated from ocean water or it can be formed from sea creatures that secrete lime such as algae and coral. 


Chalk is another type of limestone that is made up of very small single-celled organisms. Chalk is usually white or gray in color.


(definition from http://volcano.und.edu/vwdocs/vwlessons/lessons/Slideshow/Serocks/Sedrock6.html) 

Shale:
Shale is a fine-grained sedimentary rock whose original constituents were clays or muds. It is characterized by thin laminae[1] breaking with an irregular curving fracture, often splintery and usually parallel to the often-indistinguishable bedding plane. This property is called fissility. Non-fissile rocks of similar composition but made of particles smaller than 1/16 mm are described as mudstones. Rocks with similar particle sizes but with less clay and therefore grittier are siltstones.


(definition from http://en.wikipedia.org/wiki/Shale) 
Marl:
Marls are calcium carbonate or lime-rich muds or mudstones which contain variable amounts of clays and calcite or aragonite. The term is most often used to describe lacustrine (lake) sediments but may also be used for marine deposits. The term 'marl' is widely used in English-language geology, while the term seekreide ("sea chalk" in German) is used in European references.


(http://en.wikipedia.org/wiki/Marl) 

Dolomitic Limestone: Dolomite ... is the name of a sedimentary carbonate rock and a mineral, both composed of calcium magnesium carbonate CaMg(CO3)2 found in crystals.

Dolomite rock (also dolostone) is composed predominantly of the mineral dolomite. Limestone that is partially replaced by dolomite is referred to as dolomitic limestone, or in old U.S. geologic literature as magnesian limestone. 

(http://en.wikipedia.org/wiki/Dolomite)

Common Fossils in the Austin Metro Area

Ammonites

Ammonite fossils are the remains of ancient shelled cephalopods (mollusks that are related to the squid and the octopus). 
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An ammonite fossil.
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An artist’s drawing that shows what two types of ammonites may have looked like.

Ammonites are extinct now, however they appear to have been closely related to the modern-day chambered nautilus. We study the nautilus in order to learn how ammonites must have lived.
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Two drawings of modern-day nautili.

If you slice a nautilus shell in half, you will see that it is divided into chambers. The largest, outermost chamber is where the nautilus lives. When it grows too large to fit in this chamber, it secretes (builds) more shell around itself and moves out into the larger area. It then seals off the old chamber that is now too small for it to fit inside. These sealed off chambers are connected by small holes called siphuncles. The siphuncles allow the nautilus to fill the vacant chambers with gas, which it extracts from the seawater. 
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Cross-section of a nautilus shell, showing the chambers and the siphuncles.

Gastropods

Gastropods are snails. There are a wide variety of gastropod fossils in the Austin/Georgetown area.
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Two Gastropod samples.

Oysters

Oyster fossils are very common in this area. There are a wide variety of oyster species. Among the common species in this area are Exogyra and Gryphea. 
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Exogyra Ponderosa. These can get quite large.
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Some Exogyra varieties can be quite small.
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Two specimens of Gryphea.

Echinoids (Echinoderms)

The word echinoderm means “spiny skin”. As the name implies, echinoids have hard, spiny exoskeletons. Among the echinoids are sea stars (starfish), sea urchins, sand dollars, and heart urchins (also called “sea biscuits”). While living, sea urchins, sand dollars, and heart urchins are covered with spines. However, the spines fall off when the creature dies, so most fossils do not have the spines still attached.
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Two sea urchin specimens
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A heart urchin or “sea biscuit”.
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A fossil sand dollar.

Acrocanthosaurus

From Wikipedia, the free encyclopedia

http://en.wikipedia.org/wiki/Acrocanthosaurus
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Acrocanthosaurus (pronounced ak-ro-KAN-tho-SAWR-us; meaning 'high-spined lizard') is a genus of allosauroid theropod dinosaur that existed in what is now North America during the mid-Cretaceous Period, approximately 125 to 100 million years ago. Like most dinosaur genera, Acrocanthosaurus contains only a single species, A. atokensis. Its fossil remains are found mainly in the U.S. states of Oklahoma and Texas, although teeth attributed to Acrocanthosaurus have been found as far east as Maryland.

Like most theropods, Acrocanthosaurus was a bipedal predator. As the name suggests, it is best known for the high neural spines on many of its vertebrae, which most likely supported a ridge of muscle over the animal's neck, back and hips. Acrocanthosaurus was one of the largest theropods, approaching 12 meters (40 ft) in length and weighing as much as a modern white rhinoceros. Large theropod footprints discovered in Texas may have been made by Acrocanthosaurus, although there is no direct association with skeletal remains.

Recent discoveries have elucidated much of its anatomy, allowing for specialized studies focusing on its brain structure and forelimb function. However, there is still debate over its evolutionary relationships, with some scientists classifying it as an allosaurid, and others as a carcharodontosaurid. Acrocanthosaurus was the largest theropod in its ecosystem and likely an apex predator, possibly preying on large sauropods and ornithopods.
The following comes from http://www.naturalsciences.org/funstuff/faqs/acro.html
That’s a long name. How do you say it and what does it mean? 

Acro-can-tho-saur-us. It comes from Greek and means "high-spined lizard." Paleontologists J. Willis Stovall and Wann Langston, Jr. chose the name in 1950, because of the extremely long spines along the top of the dinosaur’s back, hip, and tail vertebrae.
Its species name, atokensis, comes from Atoka County, Oklahoma, where the dinosaur was first found. People often call it "Acro" for short. The Museum of Natural Sciences gave its fossil a nickname, too: "Terror of the South."
Why haven’t I heard of this dinosaur before?
It’s very, very rare. Only four skeletal specimens have been found and most of the remainder are fragments or teeth. The [image: image19.png]Acrocanthosaurus.

Fassil ranga: Esrly Cretaceous

Aoracanthasaurs stabensis

Scientific classification
Kingdorn:  Animalia
Phylum:  Chordata

Class: Sauropsida
Superorder:  Dinosauria
Order. Saurischia
Suborder  Theropoda
Superfamily: Allosauroidea

Famiy  Allosauridae or
Carcharodontosauridae

Genus: Acrocanthosaurus.
Stovall & Langston, 150

Species

= A. atokensis stovall & Langston.
1350




Museum’s Acrocanthosaurus specimen is the best yet unearthed, with 54 percent of the bones represented, and the only one with a complete skull. Before this specimen was discovered, paleontologists couldn’t even determine the dinosaur’s general appearance. One other museum has a cast of Acro, but the N.C. Museum of Natural Sciences is the only place in the world to see the actual fossil. 
Drawing by Neal Larson, Black Hills Institute, adapted from a drawing by Ken Carpenter
An article at http://www.answers.com/topic/acrocanthosaurus?cat=technology says that the first skeleton was about 70% complete.
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