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[ LECTURE 15.Pterosaurs continued ] 
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- Bipeds or Quadropeds? NOT well known 
- Membrane attachment: do not know whether membrane attached either 
to the legs or more to the torso 
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What is so remarkable in Pteranodon? 

Super long beak, NOT too much teeth, very large headcrest
ALSO COLORFUL - We always believe that head crest is working for displaying
features in sexual dimorphism 

NOT small animal - 7m wingspan 
17kg - doesn't sound really that much BUT flyer have to be LIGHT despite 7m wingspan 

SLOW on land, GOOD FLYER in the air 

Late Cretaceous - Did NOT over the K/T boundary 
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Crossing the early Atlantic ocean (NOT big as now days, Atlantic ocean is in growing ever since its initial lifting) 
- Those days, they could still MIGRATE across 

LIFESTYLE

Triassic: where bones are found indicating DRY habitat
Cretaceous: Greenhouse climate -> became very LUSH

A lot of these bones are found in MARINE SETTLEMENT -> 
So many lifestyles along (close to) coastlines 
-> Basically, Fish-eaters: They were AT LEAST close to the WATER 
(In LAKE too, but often MARINE - full of fish) 

Hunting several 100km out to sea - BIRDS in now days do that as well 

Egg lying - BIRDS in now days, particularly coastal birds, nest gigantic colonies ( millions of them ) 
Pterosaurs do the SAME 
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POOR fossil record 
: Birds have over 8000 species nowdays - Over 90 species of Pterosaurs
-> So if the fossil records give such a bias, would it be imaginable to think that Pterosaurs were that reach in diverse? -> That’s the question 

20% alone found in Solnhofen : GOOD Preservation potential associated with 
Solnhofen limestone 
=> That does NOT mean that we didn't have Pterosaurs in another areas
- Probably wide spread -> just NOT preserved well 
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-another one in Solnhofen 

( picture ) 
Elongated finger                                 Beak
                                                  Head

Elongated finger 


: Body is quiet small, long wingspan 
Do NOT see skin imprinted at all, Can NOT make any assumption 

: Dendritic structures surrounded 
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Marine reptile - suddenly prefer deeper water setting 
Lagoon - NOT where reptile preserved 


Showed Picture of Eichstatt specimen => presented in Lecture note 14. Pg.1 
(Archaeopteryx: long bony tail, modern bird has feather instead of ) 
->  Eichstatt specimen : they are called after the locality where it's actually on display

Berlin specimens -> also beautiful preserved one 

Showed map of specimens (contain solnhofen, Eichstatt , etc ) 
-> Barriers of quarries around those areas which mine the lithographic limestone
-> Name of specimens are associated with where they are NOW
-> All these are FOUND in this locality

* We don't know about distribution of feather-animals 
-> They lived there, but we don't know how far they adventured 
-> They could have advantured away but they got not preserved 

* Always REMEMBER the bias of preservation potential when it comes to interpreting fossil records and ancient habitats of fossils 


* Pterosaurs and Archaeopteryx BOTH found in Solnhofen limestone 


[ LECTURE 16. Marine Reptiles ] 

Oceans at the time of the dinosours : where we have variety different marine reptile also sharks 
Sharks - very long history , were marine reptile in those days =

pg. 1 

- Turtles 

Anapsids : skulls are fully roofed 
In the Cretaceous, they became very LARGE 
Turtles in nowdays also around in oceans and esturaries 

FLIPPERS  ( similars to some of big marine reptiles ) 
- Large, long flippers and use them very effectively 


1 out of 500 becomes adulthood -> Turtles have to lay so many eggs 
: Female turtles counteracts to nature (lots of predators eg. shark, seagull ) 


Large limbs - act as hydrofoils 

Using all 4 limbs as wings under water- Large wings ( front ) and smaller wings ( back ) moving back and forth 

Large migration - always coming back to the same sites where they come for their reproductive cycle 

Warm- blooded 


- Archelon (similar to Turtles) 

No complete bony carapace -> because they need to light their weight 

Bony framework - they are connected, forming a framework, but it's not whole carapace 

Gigantic!! Large flippers!! 

Bony plates are connected where they meet 

Mesozoic Area - when predators come, they dashed to the ocean 



- Crocodiles 

Archosaurs 

Terrestrial ancestors ( Seals also had terrestrial ancestors ) 

Early Jurassic - live close to the water edge 
Why?
Late Triassic: still pangea time ( one big continent ) -> Early Jurassic: creates far more shallow water open spaces
-> Evolution takes place that we get more marine oriented animals 
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-Prostosuchus 

(photo) - you can see how nicely it is actually able to run on LAND 
Crurotarsi : group what they belong to 
Fast, true predators 


- Phobosuchus 

LARGEST crocodile 

Duckbill dinosours sometimes walk along the coastline -> coming to the water's edge in salt water 
-> they don't like to drink salt water -> if they come close to the water,  Phobosuchus probably is waiting for them 

Gigantic Teeth 


German - the most beautiful preserved specimen 
Holzmaden : west of Munich 
[bookmark: _GoBack]Germany region much under sea in Jurassic: high sea level 
Shallow lagoons which are shown Solnhofen and eichstatt 
AlSO have deep water areas where we have somewhat restricted 

What's happening in restricted basins? Anoxic  
: Deeper basins where we have no exchange of oxygen coming from the surface of water where all these animals are living 
-> But in the real deep, there is density, so that's inhibiting oxygen exchange 
-> causing same phenomena which we have with high salinities in Solnhofen (which helps preservation) 

High salinity + deeper basins (lack of oxygen) => Lack of scavengers 
=> helps preservation ( if they fell into these area after dying ) 


Urwelt-Museum Hauff 
(Picture)
- Crinoids fossils 
Can’t live at bottom of the water (anoxic) : attached them to drift wood and the wood gets water locked -> sinks down into soft mat 
-> Undisturbed -> carefully excavated by human 

( Zoomed-in picture ) 
Not broken, well preserved 

Clinoids- Not anymore abandoned, quiet rare but they still exist in modern seafool 
Abundant in paleozoic

(Map picture ) 
Shallow water region with some (deeper darker blue) restricted deeper basins 
When we talk marine reptile, we are looking at deep restricted anoxic basins 
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Posidonienschiefer : Layer which is wonderful for the fossil preservation 
(Geological formation where all the stuff coming from ) 

- Ichthyosaurs 
(picture) 
Leptopterygius 
Well preserved 
Has bony strut - it has only one 
Remind a dolphin - tail in the back is different 


Steep vertical diving - when they were hunting in the ocean, they could go downward quickly 


(picture) 
Bone going into the lower end of the tail fluke

Large eyes - for hunting in deep (dark) water 

Early species had blunt shell-crushing teeth: for eating oyster 

Hunting cephalopods - cephalopods: abandoned in the Mesozoic 
Most cephalopod became extinct at the K/T boundary but some made it 


pg.4 

Frond end - bony plates on flipper 
Having it preserved on top of its sedimentary plates 

Sea floor where has full of scavengers -> not well preserved 
So we have to deal with ANOXIA 

LARGE animal 

Bony ring around eye 
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- Shonisaurus 

One of the larger Ichthyosaurs 
Big bally 

Facing in the same direction -> assumption: migration, MASS STRANDING 
- Also observed with whales 

Shonisaurus is hunting ammonites 

Ammonite became extinct at K/T boundary 

- Sauropterygia ( Order ) 

Long necks of marine reptile world 
Nothosaurs (higher) , Plesiosaurs (later) 
Tiny head, long necks - just like the sauropods
Long flipper ( probably fast in the water ) 
 
(picture)
Northosauria ( ealier group ) - become extinct in the end of the Triassic 
-> Lineage is branching of Plesiosauria 

Placodontia (blunt teeth, crushing shells for the food) 

Ichthyosauria - Did NOT make it to the end of the Cretaceous 
: NOT all animals made it to the end of the Cretaceous; we had the extinction BEFORE K/T boundary 
Cretaceous, we already had numbers of extinction 



- Nothosaurs 

Strong limbs - allowing moving on land (such as crocodile) 
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- Plesiosaurs 

Become strong swimmer 

Elasmosaurus - super long neck 

Pliosaurs : Big, Large 
Kronosaurus : Huge skull (4m) -> one of large predator in marine ( such as shark ) 


Very good attachment for powerful ligaments to have strong limb movements 

Moving them very quickly ( like penguine )

(picture) 

Tiny little head 
Huge flippers 
Tiny little ammonite beside it
