Using Fuzzim

Fuzzim is a freeware “fuzzy logic” program that hierarchically uses a series of IF-THEN statements to add or remove sediment of a particular type at a particular rate. Unfortunately, the program runs only in Macintosh System 9 (or in the “classic” mode in versions of System 10 that support it). The author of the program promises an updated version, but it has not yet materialized. Nevertheless, the intuitive nature of the program, and the ease with which model conditions can be changed make up for the inconvenience. Oberlin College is a small institution with a limited CIT department. Nevertheless, we have no shortage of “vintage” machines that can be set up as dedicated workstations for a sequence-stratigraphy modeling lab.

In the program, each decision is made within cells in an alongshore-offshore map grid. The user defines the initial profile, sea-level rise and fall and the rate of sediment input. The vertical and horizontal scales (and vertical exaggeration) can be easily changed. The base model uses pre-set and overlapping boundaries for parameters such as “coarse”, “fine”, “shallow”, “deep”, etc. (a list is provided in the manual). All of these boundaries can be changed by the user to fit the conditions that are being modeled. Output is a real-time, graphic cross section that plots facies in terms of sediment size (see example below). Sea level rises and falls in the simulation so the student can see the patterns responsible for evolving depositional patterns. Scalable time lines are printed to help keep track of what happened when. The output can be interrupted to allow for screen capture and subsequent printing.
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The program can run pre-set routines, or the user can modify: 1) the initial profile (SURF files). 2) sea-level history (SEAL files) and 3) quantitative limits for model parameters (edited from within the program). SURF and SEAL files are text files that can be modified directly or created in Excel and copied into the file to be used by Fuzzim. A “PROJECT” file keeps track of these and can be opened by the student to start the exercise.

The exercise provided here uses pre-set files and can be run as a stand-alone exercise with no knowledge of the program whatsoever. I have created specific text files to match conditions described in the lab; opening the prescribed PROJECT file automatically opens the needed files and starts the simulation. Thus, there is no training required for the instructor except to follow the same directions provided for the students. A manual is provided in MS Word and can be followed by an instructor with only rudimentary computer skills (i.e., no programming is required).

The student is giver the “SeqStrat Primer” that introduces the basic concepts illustrated by the model. This is typically used in conjunction with a basic lecture on how the rate of sea-level rise impacts facies geometry (i.e., a very simple consideration of transgression vs regression and Walther’s Law). The Lab Exercise that is provided is based on a prograding delta. It starts with a simple set of three, identical sea-level cycles to illustrate this relationship. Delta sands (coarse-medium) are red; prodelta sands are yellow/orange; offshore sands/silts are green; deeper or quiet water clays are blue. The model allows for erosion during emergence, but ignores subsidence for simplicity. It also shows only deposition taking place below sea-level (i.e., there are no flood plain deposits) These conditions can be easily changed. 

The exercise builds increasingly complex sea-level scenarios to illustrate the relationships between transgression/regression in a single sea-level cycle to parasequence development under increasingly complex scenarios over ever-longer time periods. The student is asked to change some model parameters (e.g., sediment input”) and to comment on what the changes mean. The output can be used to generate a discussion of what these facies might look like in outcrop. I use it in conjunction with a Walther’s Law exercise and a field trip where students can observe some of the same facies associations in outcrop.

I have provides the following files. Except for program files, they are in MS Word so you can add or delete to fit your needs.

SeqStratEx-Primer: A basic explanation of the principles covered in the lab.

SeqStratEx-Lab: The actual lab exercise (it might be run in more than one session)

SeqStratEx-Key: The answers

Fuzzim: The program that will run the model

Fuzzim Manual: The original Fuzzim Manual in MS Word

Several PROJECT, SURF and SEAL files that the exercise asks the students to load

